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Introduction

This User Guide describes the operation of the video edge series of QC5200 metrology products. This series
of QC5200 instruments conducts a wide variety of precise 2-D measurements using a wide assortment of
video edge detection probes. The QC5200 software supports manual part positioning and feature measure-
ment under user control, and CNC part positioning and automated measurement under program control.
While it is likely that this Guide includes some material that doesn’t apply to your specific QC5200 system,
information pertaining to your system will be easy to find using the Table of Contents and Index.

Who should read this Guide?

This Guide is necessary for the efficient operation of the QC5200 system. Operators and supervisors will
find the contents invaluable in conducting measurements, programming automatic functions and reporting
results. User setup functions are also described that will help users and supervisors customize the QC5200
measurement tools, user interface screens and report formats.

Prerequisites

Operators and supervisors are assumed to have a good basic understanding of dimensional metrology
theory and practice, and a good understanding of Microsoft Windows use and conventions.

Conventions used throughout this Guide

The conventions used to call attention to notes, cautions and warnings, and the shorthand used to show
menu navigation paths are described below:

Notes, warnings and cautions

This guide uses the following icons to highlight note, warning and caution information:

NOTE
The note icon indicates additional or supplementary information about an activity or
concept. Notes are shown in bold type.



CAUTION

WARNING

Menu path navigation
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The exclamation point icon indicates a situation or condition that can lead to
equipment malfunction or damage. Do not proceed until the caution message is read
and thoroughly understood. Caution messages are shown in bold type.

The raised hand icon warns of a situation or condition that can lead to serious
equipment damage, personal injury or death. Do not proceed until the warning is
read and thoroughly understood. Warning messages are shown in bold type.

Throughout the Guide, many references are made to screens that must be displayed by clicking the mouse
cursor on a series of menu items and screen tabs. This kind of navigation path is demonstrated in this
example of displaying the Tools/Customize/Colors screen, shown in text as: Tools/Customize/Colors.

e RCS000 Part-=Untitled

Joystick »
v Motors OFf

Capture Image  Ctri+F8

Programming »

Customie...

Langusge »

Clicking the Tools menu item...

Fie Edt View Measure Datum Probe | Tools Windows Help Develop

Tolerance 3

Joystck. 3
AN OR

Caphure Image  CHI+FE

Programming 3

Language L3

then clicking the Customize menu item...

then clicking the Colors tab...

displays the Tools/Customize/Colors screen
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On-screen menu commands

Many commands are displayed by right-clicking the mouse cursor in a window, and then on one or a
series of menu items. This kind of command path is demonstrated in this example of using the Part View
window/Print Part View command to print the part view. The command is shown in text as: Part View

window/Print Part View.

Yz ax sx 10X 50X 100X 200X  Ax UX

Right-clicking the Part View window, then clicking Print Part View
prints the current part view
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Guide organization

This Guide contains eleven chapters and three reference appendices. An overview of the contents is pro-
vided below. Experienced users are encouraged to familiarize themselves with the first six chapters before
beginning to use the QC5200. Users that are new to the QC5200 and similar Metronics products should
read the first six chapters carefully and then follow the tutorial in Chapter 3: Quick Start Demonstartion
before beginning.

Table of contents

Chapter 1: System overview
Brief introduction to the QC5200 series features and benefits

Chapter 2: User interface
Comprehensive description of the user interface covering screens, menus, toolbars the statusbar and work-
spaces.

Chapter 3: Quick Start Demonstration
Brief demonstration of using the basic functions of the QC5200 including:

* Organizing the workspace

* Selecting and teaching the probe

* Recording measurement activities as a program

* Measuring & constructing datums

* Measuring features

» Applying tolerances

» Exporting data

* Reporting

* Saving the part and program

Chapter 4: Probes

Instructions for calibrating and using video edge detection measurement probes

Chapter 5: Measuring

Instructions for constructing datums and measuring, constructing and creating features.

Chapter 6: Tolerancing

Instructions for applying tolerances to measurements.

Chapter 7: Reporting and templates

Instructions for organizing, formatting, exporting and printing measurement results.

Chapter 8: Programming

Descriptions of programming functions and instructions for creating, editing, and debugging programs.
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Chapter 9: Encoder Setup

Instructions for calibrating and configuring axis encoders.

Chapter 10: Supervisor Setup

Descriptions of setup tools and screens used to configure and customize measurement, programming and

display parameters

Chapter 11: Problem solving

Basic troubleshooting guide in the form of a simple table of symptoms, probable causes and recommended

solutions.
Appendix A: File Formats
Appendix B: ASCII Codes
Appendix C: Tolerances

Index
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Safety first!

The QC5200 is inherently safe, and in proper use few if any potential safety hazards exist. However, many
systems include motorized CNC stages that, as is the case with all motorized equipment, must be treated
with caution to avoid collision and pinch injuries. Also, an entire system often consists of electrical equip-
ment connected by many cables, which must be treated with care to avoid shock and tripping injuries.

WARNINGS - AXIS MOTION
Always stay clear of axis motion paths.

Disconnect axis motor power when motor activities are not required.

Be prepared to depress the emergency off mushroom switch or other similar device
quickly in the event of an emergency when motor axes are active.

WARNINGS - ELECTRICAL
Disconnect the system components from electrical sources before cleaning or
servicing.

Do not allow any power cord or signal cable to be located such that it can be walked
on or create a tripping hazard.

The system components are equipped with 3-wire power plugs that include a separate ground
connection, or are grounded through a separate wire. Always connect the power plug to a 3-wire
grounded outlet. The use of 2-wire power plug adapters or any other connection accessories that
remove the third grounded connection create a safety hazard and should not be permitted. If a
3-wire grounded outlet is not available, ask your electrician to provide one. Never disconnect any
separate ground wire.

Do not open the QC5200 enclosure. There are no user-serviceable components or assemblies
inside.

General safety precautions

General safety precautions must be followed when configuring, maintaining or operating the system.
Failure to observe these precautions could result in damage to the equipment, or injury to personnel.

It is understood that safety rules within individual companies vary. If a conflict exists between the material
contained in this guide and the rules of a company using this system, the more stringent rules should take

precedence.

Additional safety information is included throughout the remainder of this guide.



Introduction

General Maintenance

Disconnect the QC5200 from the power source and seek the assistance of a qualified service
technician if:

» The power cord is frayed or damaged or the power plug is damaged

 Liquid is spilled or splashed onto the enclosure

e The QC5200 has been dropped or the exterior enclosure has been damaged

* The QC5200 exhibits degraded performance or indicates a need for service some other way

Cleaning

Use only a cloth dampened with water and a mild detergent for cleaning the exterior surfaces and display
screens. Never use abrasive cleaners, and never use strong detergents or solvents. Only dampen the cloth,
do not use a cleaning cloth that is dripping wet.

Display Resolution and Units of Measure

Display resolutions in this guide are examples. User display resolutions are likely to vary according to the
specific application. Metric units of measure are used in examples.

Accuracy & Precision

Measurement accuracy is determined by many factors, such as the resolution of the encoders connected to
axis inputs. Generally, the display resolution of the QC5200 can exceed encoder resolutions. Setting the

display resolution to exceed the encoder resolution does not increase measurement accuracy.

Getting Help

Help is available in this printed Guide, in the electronic version of this Guide accessed from the Help
menu of the QC5200 software, from your Metronics distributor or system provider and directly from
Metronics.

The information contained in this guide should be adequate to customize the measurement, display and
programming aspects of system, and to perform the minimal setup and troubleshooting required beyond
the services provided by your Metronics distributor or system provider. However, in the event that your
Metronics distributor or system provider cannot provide the assistance you need, our support staff is com-
mitted to insuring your positive experience with the QC5200 series of products. To receive technical
support:

Routine issues
e-mail our support staff at:  techsupport@metronics.com
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Urgent issues
Telephone your Metronics distributor, or telephone our support staff at:  (603) 622.0212

NOTE
If it becomes necessary to contact us directly, be prepared to supply the following
information:
e The QC5200 series serial number
(5-Digit number printed on back label)
* A description of the equipment attached to the QC5200 computer, including the
manufacturer and model number
e The QC5200 software version number, found on the Help/About QC5000
menu screen

Updating your QC5200 software

The most recent version of the QC5200 software can be downloaded from the Product Support section of
our web site at:

http://www.metronics.com

Please carefully read all the instructions and cautions published on our site regarding your software update
before attempting to perform the update.

Additional publications for the QC5200

Additional application or instructional information is sometimes available for download from the Product
Support section of our web site at:

http://www.metronics.com
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System Overview
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The Metronics QC5200 series of metrology instruments is a family of Windows PC-based products for
conducting precision dimensional measurements on 2-D parts. Systems can be supplied with video sys-
tems and measuring microscopes. Systems support manual part positioning and feature measurement
under user control, or CNC part positioning and automated measurement under program control.

All QC5200 systems consist of a Windows-based user interface and a dedicated Metronics axis PC card.
All axis cards include input circuitry for reading the axis position. Axis cards in systems capable of CNC
axis motion control also include circuitry for driving CNC stepper motor or CNC servo motor amplifiers.

All systems measure 2-D part features in the X—Y plane. Additionally, systems can include a Z-axis input
for height measurements and part leveling and a Q-axis for rotational measurements.

Basic QC5200 for video systems or microscopes with
Jjoystick part positioning
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Part features can be measured, constructed from measured features, created from user data, copied from
existing features or imported from .dxf, .igs and other files.

.. Q5000 Part-Overview example

Fle Edt View Measure Datum Probe Tools Windows Help

/ Lms 'l Sksw 49 of 50 pel

Measured feature ~ Line 2

\ - Pom3  Zew

QO Circle 4
Constructed feature Q Circle 5

\ O Circle 6
- Lina 7

Created feature — >

Geometric tolerances include location,
form, orientation, runout and size. In
addition, tolerances can be applied to
groups of selected features.

Tolerances are context sensitive. For
example, straightness is provided for
lines and circularity is provided for
circles. Tolerances can be displayed
for evaluation and the tolerance criteria
can be edited with a few clicks of the
mouse, as shown in this example of a
form tolerance.

® ' Circle 8, Created

= 0.20000 d= 0.40000
Z= 0.00000 Y=
F= 0.00000

50 of 50 poir
2 features

68 of 90 poir @
67 of 90 poir

84 of 90 poir
2 faaturas

Created feature Constructed feature = Measured feature

Tol. Zone Actual ‘LI

[ootoo0  [ooores [ | Edit.




Programs can be created in manual sys-
tems to semi-automate repetitive tasks
and simplify operator interactions, or
in systems that include CNC control
to automate measurements eliminat-
ing measurement errors and increasing
throughput. Programs can be recorded
automatically as a series of measure-
ments are performed, can be created
to include conditional branching and
messages, can be edited in static or
single-step modes and can be created
from imported CAD files. The task of

System Overview

Features | nguml Runs| Flepnrti

[status| Jcx| Tor [action

KIS

HEEEEES®

/

/
=

2000 - \\

Program Properties.,.

Initial setctings...

Go to position (0.0000,0.0000,0.0000)...
Secondary Alignment on
Measure "Line 3%

Zero the XY of "Point 4"
"Cirels 5°

"Circle &"

Line 1%

Heasure
Heasure
*Circle 7%

"Slot &n

Measure
Measure

l,d

Example of a program recorded automatically as measurements

were performed

programming is simplified by programming wizards and a comprehensive program debugging environ-

ment.

Reports can be custom-formatted in a
wide variety of formats to satisfy the
requirements of different audiences
by simply dragging and dropping data
selections into templates. Templates
can easily be customized. Completed
reports can be archived, printed, ex-
ported or saved for e-mailing. Exported
data can be sent to CAD applications,
Microsoft Excel and Microsoft Access
for processing.

The user interface conforms to stan-
dard Windows conventions and can
be quickly mastered by experienced
Windows users. Task-specific menus,
icons and toolbars further simplify in-

EE— x|
Features | Program | Runs | Report|

QC5200 Feature printout Z|
Date: 11/23/04 Time: 2:44
Job: 27 Part: 1769 Operator: Jeff
& [Feature Fosicion/Dim.|Size Orientation |Form/Dim. Scurce of dada

=

20 of 90 pointa

85 of 30 pointal

9.0000 2 of 2 poincs

] I I

2 feazuzes

2 of 2 poincs|

DI

5 of 5 poinca

4 0.6731

Page 1

Example of a report of feature data

teractions with QC5200 features and measurement functions. Many aspects of the user interface can be

customized to suit the needs of each user. Customized arrangements of windows and toolbars can be saved

as unique workspaces to facilitate the most efficient use of the system by different users.

This User’s Guide can be accessed and displayed from the Help menu, and includes links from all page
references in the Table of Contents and Index to Guide content.
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Chapter 2:
User Interface

The QC5200 user interface is a workspace consisting of menus, windows, toolbars and a statusbar. The
overall appearance of the user interface can vary greatly and can be customized to satisfy the requirements
and personal preferences of the user. The following pages contain a detailed description of the QC5200
user interface. Here’s what you’ll find in this chapter:

ooepIaU| 43S 2

INErOAUCTION ... 7
WINAOWS .. 8
IMLCIUS ...ttt ettt ettt e et e e et e e eareeeens 9
TOOIDALS ... 9
StATUSDAL . ... 10

WINAOWS e e e 11
DRO WINAOW ..o 11
Part VIEW WINAOW......c.ooiiiiioee e 12
Live VIideo WINAOW........ccoviiiiioiieiiieeciieeiee et 15
ReSults WINAOW ......oooiuiiiiiiiicec e 17
Template WINAOWS ........cocvieiiieiieeiieeiieeie ettt 18

Stacking and separating templates............cooevervenienienienieienennn. 18
Adding and deleting template content ...........c.cceevenerieieceeeenen. 19
Features template ...........coevieieiiiieiiiie e 20
Program template..........coccvevieviirieiiiieeie e 20
RepOTt temMPIate.....c.eevviiiiieiieeiieeeeee e 20
Tolerance templates .........occeeriieriieeieeiieeie et 21

MENUS ... e a e 22

MENUDAT MENUS.......ooeieiiieeiie e e e 22
File MENU ..ooei e 23
Edit MENU....cviiiiiiiiiiiie e 25
VICW IMNCIU . ...ttt e e et 29
MEASUIE MENU......ccoiiiiiiiieieiiiiiee et ettt e e e e 35
Datum mMenU.........cooooiiiiiiiii e 35
Probe MeNU ........oooiiiiiie e 35
TOOIS TNENU ... 36

WINAOWS INENU ... e e eaeeeseareeens 39
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ON-SCIEEI MCIIUS. .....euientieitenteeitenteentesteentesteetesbeebesieenbeestenteeseesaeeseesneenees 41
Template WindOW MENUS.......cceeviierierieeieeeie et sre e eveeieeeeee e 41
Template edit MENUS.......ccceeriierieeie et 41

Program edit MEeNUS .......cceovevieiiieiiiie e 44

Results WIndOW MENUS .......oouiiiiiieiieiieiceiee e 46

Part View WindOW MENUS .........ccuerieieiiiriiiinisie et 50

Live Video WindOW MENUS .......cuereeuieieieiieiietirie et 51

TOOIDAT MENUS ...ttt 53
0 T0) LT3 USSR 55
Changing toolbar Shape............ccecieiiiiiiininieiie e 56
Docking and undocking toolbars ...........cccceeerererienicnienieieieeeeeeeeeeas 56
Customizing and creating toolbars.............cccevvvvverieecieniieieeieeeeee e 57
WOTKSPACES ...ttt ettt ettt e sae e saeesse e ennens 59
Creating cuStom WOTKSPACES. .......eevvieriieiieeiieeieesieeieeseveesieeseeeeeeeseneeneees 59
Saving custom WOTKSPACES ......c.eevvreirieiiieiieeieeieeeieeereeeee e e sre e e seae e 60
Opening cuStom WOTKSPACES.......c.ccvrtruirereriierenenienteieneesesee et 60

Launching the QC5200 program into a specific workspace..................... 61
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Introduction

The QC5200 user interface is a workspace consisting of windows, menus, toolbars and a statusbar. The
overall appearance of the user interface can vary greatly and can be customized to satisfy the requirements
and personal preferences of the user. However, the individual elements of every workspace are consistent
in purpose and function, and do not significantly change. Workspace elements include:

Menubar menus On-screen menu

)
* The DRO, Template, Results, Part View and Live Video windows S
* Menu bar and on-screen menus g
e Toolbars g
e Statusbar 53,"

o

o

. Q5000 Part-VED Exansp
Fle Edt Vew Measre Datum Probe Took Windows Hep

DRO window —p

d= 0.50359

Y r=0.25179
¥=1.20413

X= 3.01188
Ill{:!l

& Piane 1

Results window

- Line 2
= Ling 3
* Paintd  Zerm
f Aes
- Line §
Template window —p- " <7

 Arcd

= Line 10
r Ac1
- Line 13

Toolbar docked
to the
Part View window

O Cacle 15
S

11105 |Cartesian |inch [DMS | No Pragram.

/ \

Statusbar Part View window

The overall appearance of the user interface, or workspace,
can be customized to vary greatly as shown here, but indi-
vidual workspace elements remain essentially unchanged.

Eircle 4. from 4 of 4 points

20373 @ 0,074
¥= 01858 3= -0.0247
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Windows
Four window types are used to present numeric, text and graphic information:
e DRO + Templates < Results <« Part View < Live Video

DRO

The Digital Readout (DRO) presents numeric position information for
each axis.

Templates x|
X . Features | Program | Runs | Report| AliTol |
Template windows present tabular data describing fea- [z [ame [ zxa [ £ | = [ % [ ¥ [oa-
~ Line 1 90.000 0.0000 0.1828 0.0000 5k
tures, programs, runs database contents and tolerance  — "7 T7-0 T gl
0 0.0000 Ze:

measurements. The template windows shown here ¢

~

are stacked. However, each window can be presented T
alone @] 0.0000 0.1000 0.3000 ¢

K1
Results . - -

Circle 4, from 4 of 4 points

The Results window contains measurement data related
to a feature selected in a template or in the Part View  %- S % Btk dediiase

window. S
Part View i £
The Part View window contains a graphic display of the . : aQ
measurement reference frame and measured features. Ve @
O Q
®
o ~ /B
-
- //'—\
Live Video 5

The Part View window contains a real-time display of the fgiﬁ I'U'| : E ir|O|U|‘-‘|Q? [=F4d

4
‘e
il e

video camera image including the part view at the active
magnification with the active video probe superimposed
over the part image. e

High

e EEEEEeaE
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Menus

Menus contain functions that control file operations, editing, measurements, displayed information and
overall system configuration and setup. Menus can be accessed by clicking on a menu item in the menubar,
or by right-clicking areas in the workspace.

_— ]

5, from 82 of 90 points

® circle 15, from 82 of 90 points

= 0.12477 d= 0.24955
X=2.21033 ¥= 0.80452

0. 24955

T Part Ve

ErCiR=Ee ==l

AR

. oo i Tl B T B

Set the displayed language 1o English Zoom eul on the selected pane
Menu accessed from the menubar Menu accessed by right-clicking a window
Toolbars

Toolbars like the examples below contain icons that provide quick access to functions that are also pro-
vided by menus. Toolbars can be located nearly anywhere within the workspace, and can be docked to

most windows. =

Measure toolbar Program toolbar Datum toolbar

Fie Edi Vew Musare Deim Prabe Yooy e el

. wan = ¥ =
irele 16, from 67 of 76 points @ Cirele 16, from 67 of 76 points

157 d= 0,18715 = 0.09357 d= 018715
019 Y= 1.40899 X=2.41009  ¥= 140499
139 F= 0.00339

\

Separate toolbars Toolbars docked to the Part View window

ooepIaU| 43S 2
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Statusbar

The statusbar presents information regard-
ing units of measure, current measure-
ments, programming and other system
status information across the bottom of
the workspace. The information in the
statusbar changes to support current ac-
tivities.

The statusbar changes to display brief
definitions when the mouse hovers over a
menu command, as in this example of a
statusbar definition displayed when hover-
ing over the Datum zero menu command.

Measures or constructs a zero point

. QC5000 PartVED Example

Fle Edt Vew Meamre Dawm Frobe Tods Windows Heb

@ Circle 15, from 82 of 90 points

r=0.12477 d= 0.24955
X=2.21033 ¥= 0.80452
F= 0.00526

Statusbar
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Windows

Windows present numeric, text and graphic information describing probe position, feature measurement
results, tolerance measurement results, program content and measurement database statistics.

Windows include:

* DRO (digital readout) window: Probe position referred to the current measurement reference N
(machine zero or part zero) S
* Part View window: Graphic display of measured features g
* Results window: Measurement result data g
* Live Video window: Real-time display of video camera image and active video probe g&.
» Templates: Eight default templates display feature data, program steps, =

database and report statistics and tolerance measurement results.
Additional custom templates can be created by the user.

DRO window [ wndous

The DRO window shows the current probe position with respect to the zero position v ::d\'iew

of the current reference frame. : M\:m
 NewTempate...

Check the Windows/DRO menu item to display the DRO window, or clear the check x:x:s

mark to hide it. Save Template 4.

The zero location of each axis can be [ oro ]

temporarily changed by clicking the

axis button on the right side of the DRO ~—

. Axis zero buttons
window. | _—

NOTE
The X and Y axis Cartesian coordinates are changed to R and O for polar coordinate
systems.

The DRO window can be resized by clicking and dragging the side m
or corner of the window.
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Part View window

The Part View window contains a
graphic display of the current measure-
ment reference frame and all measured
features.  This Part View window
shows features of the Metronics quickie
slide and docked
toolbars. Check the
Windows/Part View
menu item to dis-
play the Part View
window, or clear
the check mark to
hide it.

Coordinate zero Axis identifiers Circle feature

The current reference frame is shown as X and Y axes and a coordinate zero point. The X-axis is identified
by a single green dot and the Y-axis by two blue dots.

Selecting features

A single part feature or multiple features can be selected by clicking features while pressing the Control
key, or by dragging a marquee across the desired features.

Ix

3% Part View 5 Part View

{00] - - 1010k

Selecting features by clicking them Selecting features by dragging a marquee
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When the marquee is dragged across fea-
tures from left to right, all features touched
by the marquee are selected.

When the marquee is dragged across
features from right to left, only features
completely enclosed by the marquee are
selected.

Adding feature data

13

£ 3 ()
RO {%R
B L) O

Dragging the marquee from left to right selects all features

touched by the marguee

ol
O

Dragging the marquee from right to left selects only features
completely enclosed by the marguee

O

O
O

ooepIaU| 43S 2

Feature data can be added to the Part View window by clicking and dragging the desired data for a selected

feature from the Results window to the Part View window.

7§ Results i
® Circle 66, from 4 of 4 points
r= 0.24662 d= 0.49324

¥Y=1.21436 Z=

X 2.997159
¥ 1.21436
7

The feature data can then be...

- R

clicked and dragged to the desired position
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Zoom and other Part View window functions can be accessed by clicking the Windows/View menu or by
right-clicking in the window. These functions are described in detail later in the Menus section of this
chapter.

Units »
Workspaces »

Accessing functions from the Menubar Accessing functions from the on-screen menu

The Part View window can be resized by click-
ing and dragging a corner of the window.

Click and drag a corner to resize the window
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Live Video window mvideo x|
The Live Video window displays a real- |||01ﬁ I*I : |/1 & IO] Ol'_.lqgem
time image from the video camera. The

active video probe is shown superimposed
over the image.

»
]
il e

. . v Part View
item to display the v resits j \

Check the Windows/ [ Windons
Live Video menu Y20

N
c
(2
o
=
=1
-
3
)
(]
(]

Live Video window,
New Template. ..
or clear the check ObeTangiaia: -

mark to hide it. ::: ;x::s ||[ )*H—[—»]—h— '@'RHRIE IB]I}] ] @ iE.;]ﬂl Eﬂl

The image size is controlled by the ! x

Probe/Magnification menu and the Probe ||‘@| % l fl . ! /[ C IO] 0 |4—;’Q ﬂe%l
toolbar. E_

Click the desired Probe/Magnification &
menu item or Probe toolbar button to Med

. . L
change the camera magnification. Low[Magnification #2

| Probe

v Ved Probes | Circle »
Teach Ved Edge...
Probe Library...
High
=it e e s e )3 3 o ] Pl -1
Click the Probe menu... or Probe toolbar to change the camera magnification

=121« « A 10I0l-<I 2|4

I e 3 3 o e 3 ] 2 [
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The display of live video typically appears in its own screen space when two monitors are used.

Fie Edt Vew Messue Dstm Frobe Toss Windows Hep

e

Glwl- A I0I0k

@ Cirele 15, from 82 of 90 points

= 0.12477 d= 0.249%%
X= 2.21033 ¥= 0.80452
P= 0.00526

[ 61205 | Cartesian |inch |DMS | No Program.

The Live Video window appears in its own screen space when two monitors are used

However, the display can be toggled between the Live Video window and the Part View window to con-
serve screen space when only a single monitor is used. Position the Live Video window directly over
the Part View window, matching the window sizes, then click the P/V toolbar button to toggle
between the two windows.

The Part View and Live Video windows share screen space on a single monitor using the P/V toolbar button
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Results window i1 Results X
The Results window contains measure- @ | Circle 4, from 4 of 4 points
ment data for the selected feature. ey PO e T
X= 0.4586 Y= 0.1839 Z=-0.0247
Check the Windows/Results menu item = 0.0004

to display the Results window, or clear
the check mark to hide it.

All basic feature data is displayed for
the current coordinate system. The
information changes to reflect the new
coordinate system when the measure-
ment coordinate system is changed by
the user.

ooepIaU| 43S 2

Results window functions can be accessed by right-clicking the window. These functions are described in
detail later in the Menus section of this chapter.

_X_l The size and shape of the Results window can be changed by clicking and
dragging a corner, but the content’s text format remains unchanged when this
method is used.

i WS a8 To change the text formatting of the Results window, right-click the title bar

X= 0.01816 Y= 0 of the Results window to display the Results window menu, then highlight the
Sl desired Results window text format and release the mouse. The new format
will be displayed.
S v Least Square BestFtCre | &l Resuits S X
@ Circ, MnSuperscribed Circle points @
Max Inscribed Circle
= Least Radsal Distance Circle : ‘
X=2.21033 pot Circle 4
Simply changing the over-  F=0-00526 :': 4 of 4 points
all shape doesn’t change Change Name... i ;= g- gg;ii
the text fe ttil = -
e text formatting = = 2 e
DDE Output... Y= 0.00724
Delete Selection... zZ=-0.00001
F= 0.00003
Format

v Left Justify Labels
Right Justify Labels
Font Size 2

Text formatting must be
changed from the Results
window menu
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Template Windows

(Ereatwes. - 5 Template Windows present tabular data and information
describing features, programs, runs database content and
Name ZXa F e & » Prog ’ .
g x| tolerance measurements. Template Windows can ap-
./ Stataal|lilcelETein |actian a pear separately, or can be tabbed and stacked to
o | EE—— x| save screen space.
O Run Circle 4.r Circle 4.4
- x|
2
-'-U. 3 # |Feature |Position/Dim.|Size &
u 2 1 |1 |vame sminal/Zon| Actual & Features | Program | Report| Runs | AliTol |
: 2| |~ Line 1 [ 1 [vame [lzza | | = =
¢| [ - Line 2 « Line 1 90.000 0.0000
*+ @ Point 3 TP 0.0010 0.000C -~ Line 2 90.000 0.0005
3 +  Point 3 0.0000
‘l [ O @ Circle 4 Sz 0.0373 0.000C O Circle 4 0.0034 0.03"
SO £ 9:02001 80373 QO cirxcle s 0.0000 0.10¢
9.003 0 O circle 6 0.0000 0.10(¥
4 » (] I »
Template windows presented separately Template windows tabbed and stacked

Check the desired template title in the recent template portion of the Windows menu | windows

to display the template, or clear the check mark to hide it. Y DRO

v Part View

v Resuits
If the desired template is not shown in the list of recent templates, click the Windows/ New Template. .
Open Template menu item to select and open it, or right-click the Template window 095‘:!"0"‘9---
and open a new template from the on-screen menu. Menubar and on-screen menu Save Temtate A
functions are described in detail later in the Menus section of this chapter. 1. Faskres

v 2. Program

v 3. Runs
Stacking and separating templates ALl
Stack the templates by dragging G ok
and dropping one template onto i

Features | Program | Runs | .

another. EL To1_Iveme Toeee= | ‘ﬂ

- Line 1 Skew 0.=h
. i Line 2 0.t
Unstack templates that you wish £ ol
to appear.separatﬂy by clicking = e § ol
and dragging the title tab of one - Lise 7 3_|l'
template away from the stack. <L =
The Feature template is dragged... onto the template stack

Featurer] Program | R
I Tol  |Name
-~ Line 1

- _-—— -
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Eight default templates are included in the QC5200 system. These default templates include:
» Features
* Program
* Report
e Runs
» Tolerance (four tolerance templates are available)

Adding and deleting template content

Each template contains default columns for displaying information appropriate for the template type.
However, columns can be deleted or added to suit the needs of the user. Columns are deleted using the on-
screen template menu described later in the Menus section of this chapter. Columns are added by dragging
and dropping data fields from the Results window as shown in the example below.

X
Circle 4, from 4 of 4 points Circle 4. from 4 of 4 points @ Circle 4., from 4 of 4 points

= l] 0383 = II 0383 r= 0.0383
X= 0.4586 Y-,..@..uasa _Z- -0.0247 X= 0.4586 Y- 0.1839 Z=-0.0247 X= 0.4586 ¥= 0.1839 Z= -0.0247
F=- 0.0004 = ———

F= 0.0004

Circle 5
Circle &

arn 7

Circle 5
Circle &

are 7

Cizcle 5
Cazele &

arn 7

Diameter is clicked in the Results from the Results window to the to create a diameter column in the
window and dragged... Features template... Features template

NOTE
When the Results window is locked in the Tools/Options/Locks setup screen, data
fields cannot be dragged and dropped from the Results window into templates.

Template scrollbars provide access to information that extends x]
beyond the fixed boundaries of the template window. Features | Program | Report] Runs | AliTal |
[ 1 [vame [ zxa [ £ [ = i'
" Line 1 90.000 0.0000
« Line 2 90.000 0.0005
* Point 3 0.0000
O cizcle ¢ 0.0034 0.03
O circle s 0.0000 t
O circle & 0. O.l_Qiﬂ
<1 * 2
~N

Scrollbars

19
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Features template x|
The Features template displays dimensional X 1Ze2|Name Eatun =
-~ Line 1 Skew
data for all measured, created or constructed § _. Y
features.  Default columns include the . Point 3  Zero
feature icon, tolerance, feature name and 8 gif:i: :
datum. O Circle 6
r Arc 7
. . . ~ Line 8
Use of the Features template is described in | - A;‘:e &
detail in Chapter 5: Measuring. - Line 10
o4 Arc 11
- Line 12 =
4 - »

Program template

The Program template displays a list of pro-
gram steps with information that includes
program status, tolerances, current step, ac-
tions to be performed and the program data
such as loop executions completed.

Use of the program template is described in
detail in Chapter 8: Programming.

Report template

Scacus|

Cx| Tol |Acrtion

Frogram Properties,..
Initial settings=...
Secondary Alignment on "Line 1"
Measure "Line 2"
Zero the XY of "Point 3"
Registration complete, ..
Show position indicator...
End registration complete

@
®
®

oY

Deselect all
Select "Line
Select "Line
O®[Q 1easure "Circle 4"
Measure "Circle 5"

O®[Q) Measure "Circle 6"

features...
-
g

The Report template displays a
tabular summary of feature data

intended as the basis of printed re-

ports of measurement results.

Use of the report template is de-
scribed in detail in

Chapter 7: Reporting and Tem-

plates.

E o x|
3 Feature Position/Dim.|Size Oxiencation |Form/Dim. -
1 Line 1|x 0.2190 K¥< 0.000|F 0.0000
b's 0.0000 ¥YZe 0.000/
H -0.0128 e 90,000
2 Line 2|x 0.0000 Xi< 90.000(F 0.0000
Y 0.1375 ¥I< 0.000
z -0.0021 X< 0.000
3 Point 3|x 0.0000 F 0.0000
'S 0.0000
z -0.0075
4 Circle 4|x 0.4531]a 0.0757 F 0.0006
Y 0.1925|r 0.0379
z -0.0244
5 Circle s|x 0.4535|d 0.0750 F 0.0000
¥ 0.1045|x 0.0375
z -0.0245
! [ Circle 6lx 0.3630la 0.0281 r o‘nnoi ¥
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Tolerance templates

Tolerance templates display tabular summaries of tolerance measurement results.

Features | Runs | AllTol | Program |
1|1 |vame |sminal/zor| Actual | Dev | Lo Lim | Bi Lim [--- / +++]|Bonus/Resf |2

- Line 1 N

-~ Line 2 %

. Point 3 2

© @ Axc 4 TP 0.0100 0.0000 0.0000 0.0000 0.0100 | . | 0.0000 5
ES 5z 0.0457 0.0457 0.0000 0.0440 0.0470 | = I | - 8‘

-~ . Line 5 £ 0.0010 0.0005 0.0005 0.0000 0.0010 | e | - “3)1

r .?ﬁc & £ 0.0010 0.0004 0.0004 0.0000 0.0010 | ~ T - 8
r.‘j

~ @ Line 7 £ 0.0010 0.0000 0.0000 0.0000 0.0010 | . | 2

O @ Circle 8 £ 0.0010 0.0006 0.0006 0.0000 0.0010 | SFE ] =
O @ Circle 9 £ 0.0010 0.0001 0.0001 0.0000 0.0010 | . | =

=]
-

Four default Tolerance templates are available. Each template contains a feature icon, tolerance flag (pass-
fail), tolerance symbol, feature name, nominal value, actual value and deviation. Tolerance templates
include:

e AllTol: Complete tolerance information for all features

e EuroTol: Cartesian +/- tolerance values formatted for European users
* TolRep: Complete tolerance information for only toleranced features
* QDAS: Report of feature data formatted for European users

Use of Tolerance templates is described in detail in Chapter 7: Database, Reporting and Templates.
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Menus

Menus can be displayed by clicking a menu title in the menubar, or by right-clicking certain items within
the workspace area.

Fie Edt Vew Messsw Oetm Probe Tool Windows el
= s = i
@ circle 15, from 82 of 90 points

r=0.12477 d= 0.24955

X=2.21033 ¥= 0.80452
F= 0.00%26

[Z|g[x|-1A-I00

5, from 82 of 90 points

P.24955

 Soo T Tl B B B

Set the displayed language to English Zoom sul on the selected pane

A menu is displayed by clicking a menubatr title Another menu is displayed by right-clicking an item
within the workspace area

Most menus accessed by right-clicking in the workspace area are also available in the menubar.

Menubar menus

The menubar includes the following categories of menus:

* File: Typical Windows file and print functions

« Edit: Functions for editing features and programs

e View: Workspace viewing alternatives

* Measure:  Feature measurement selections

e Datum: Reference frame creation

* Probe: Measurement probe selection and adjustment

* Tools: Tolerance, CNC, programming, setup and language functions

* Windows: Window selection and template functions
* Help: User guide, backup and diagnostic utilities
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File menu

Most file menu functions are identical to those found in other Windows

applications and are shown below:

New

Opens a new part or initiates a new run of the current program.

NOTE

screen.

Open
Displays the Open Part file dialog box to select and
open an existing part.

Save

Saves the current part and part program using its
current filename. If the part is new and has no cur-
rent filename, the Save Part As file dialog box will
be displayed and a new filename will be required.

Save As

Displays the Save Part As file dialog box. The
part file and part program are then saved using a
filename of the user’s choice.

Import
Imports part files in one of many standard formats.
Refer to Appendix A: Import File Formats for
details.

The QCS5200 can be configured to automatically save
part changes when a new program run is initiated. Refer
to the Chapter 10: Supervisor Setup, Tools/Options/Files

23

File
Part...
Save T
Save As
Import...
Export...
DDE Output... N
Page Setup... Cc
Print Preview... 4
Print.. o
3
Delete Current Part... o
Exit... g:)'
(]
1. Example o
2, 5C5521-4
3. 5B3345
4. T4435-5
5.T5632-2
6. Example_2
20
Lockin: | 3 Pars =~ «®Bckm
EET)
| Tl exampie_2.54
|8 55334504
SCS521-4,5PA
|8 632,504
Wy etk B [resassspa = Open
Fles of type: [Pt Fies | Cancel
20
Savein: [ Pans 2 = e s
EET)
| Tl exampie_2.54
|8 55334504
=) scs521-4.5P4
| T4435-5. 504
| 322504
Fie nizeme: lNew part name 3 Save
Saveastpe:  [Pan Fies =l Cancel ™ ||
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Export Export 20|
Exports highlighted feature data in one of many SHek | © Evos I «B8am '
standard file formats to a location of, and using a | pgn

file name of the user’s choice. Rk,

DDE output

Exports highlighted feature data to an application

of the user’s choice using Microsoft’s Direct Data

Exchange protocol.

Page setup e [ 4 [
Standard Windows pre-print function for selecting 2| S icwicaTl)

Saveastype:  |Access Database
Access Database

and configuring a printer.

Print preview
Displays a dialog box for selecting the source ma-
terial to print and the number of copies to be printed, then displays a preview of the printer output.

Print
Displays a dialog box for selecting the source material to print and the number of copies to be printed, then
prints the material.

Delete current part
Deletes the current part file and all associated files. Users are asked to confirm the delete request.

Exit
Closes the QC5200 application. Users are given the opportunity to save the part file before closing.

NOTE

The QC5200 can be configured to automatically save changes to part and template
files upon exiting the application. Refer to the Chapter 10: Supervisor Setup,
Tools/Options/Files screen.
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Edit menu l_lidt
. . . . .- . Cut
The first seven items of the Edit menu provide standard Windows editing functions Copy
for cutting, copying, pasting, deleting and selecting elements in one of the QC5200 :"‘:
aste Special...
templates. Delete Selection...
st
In the example shown below, Circles 4, 5 and 6 are selected and then copied from the Select None N
Features template and pasted into a Notepad document. Find Features... c
Change Feature ’ ("’D
Feature Properties. o
— 5
Fle [t Vien Measure  Datum_probe Tooss_windor [T e -ioixi [
= x|| Fle Edt Fomat View Hep &
m Circle 4 0.0373 0.0745 0.4576 0.1858 0.0034 = 5]
Paste X circle 5 0.1000 0.2000 0.3000 0.3000 0.0000 o
ey circle & 0.1000 0.2000 0.3000 0.3000 P.0000
Delete Selection
[ Select None -
Find Features... . x|
Fe Change Feature ’ B]Repnrtl
IT Feature Properties... Datum I -
et Line 1 Skew
-~ Line 2
« BE Point 3 Zero
@)
O  circle
[] Part 7
O Circle 8
NOTE

The use of these standard editing functions is shown throughout the remainder of this
guide as part of the many instructions and examples that follow.
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Find Features [ Edit
Features listed in the Features, Report and Tolerance templates can be found and Cut
highlighted (selected) by the system. This is useful when selecting features with ::,:
similar names from long lists containing many different feature types. Paste Special...
Clicking the Find Features menu item displays the Find Feature dialog box. x:’m
Feature names are entered directly into the Name field. %
Feature Properties...

Checking the Add to Current Selection box adds the new T x|
feature(s) to any existing selections. Clearing the box [ Feature
replaces any existing selections with the new features. e D L’

I™ Add to current selection Cancel I
The Find Feature function can be limited to features that | Tolerances Advanced
passed or failed tolerance tests by checking the Passed :‘Z :;i'?::d—‘
or Failed Tolerances boxes, can find all features of the L
specified name by clearing both boxes, or can find only
toleranced features of the specified name by checking both boxes.
Clicking the Advanced but- [z x
ton displays the advanced  Find features that match these criteria in chronological order
Find Feature dialog box. FeatweType: = _Point =| Find

Toleranced = False
Advanced search criteria ':::1}:1'3)!( ;ositi:f-l i.?-. 235 m‘
include characteristics Exclude |
listed in the Item, Condi- Cancal |
tion and Value drop-down |
lists. Remove Selected Criteria I Remaove All Criteria |
-Define more criteria-
A wide vari ety of search Item: Condition: Value:
criteria can be specified | JAct Numeic =] Jmin ] -] [Addtoust |
235

and then included in, or

Ectual X Position '|

excluded from the search

. : 7| Recordias Select Step
using drop-down lists and b j

tool buttons on the advance
Find Feature dialog box.
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Change feature

Features are measured by selecting feature types from the Measure menu or Measure toolbar and then
probing part features. When a specific feature type is selected prior to probing, the feature data is assigned
the specified feature type and cannot be changed. However, when Measure Magic is selected prior to
probing, the feature type can be changed using the Change Feature menu item.

‘II . I/ ﬁm . I/I e |O] UIOI(Sﬂ .. QC5000 Part:Example_3 N
[EM:]"“" T File | aﬁ;m View Measure Datum Probe Tools Windov ‘%
X
Copy E] %
The Change Feature function is useful when one set of fea- E:::s s 55;
ture data describes different feature types. In this example, Delete Selection... g
a shallow arc was interpreted as a line with marginal form, Select All >
and is changed from a line to an arc in the Features list. i

Fe ST ..

Feature properties jes....
prop 'T EeiRe bperes v Least Square Best Fit Line

. . Edit
The Feature Properties dialog box [ G © Distance  ISOBestFormLine
contains tools for specifying feature  copy i Distance |t
. K Pate « Distance Cirde
properties that include: L i e T w
Delete Selection... « Distance Plane
N « Distance
ame Select All « Distance
The feature name SelectNone “ Distance
* Display/Hidden TRKiECRiaE i o
. . Change Feature » pd Distance
Hides or shows the feature in Y ——— — Line 32 90.000
the Part View window
+ Display/Phantom FeatureProperties x|
Displays the feature as a dashed General |
hne ora SOl.id line Name: Type: Flavor: Run: Canc |
° Dlsplay/Gulde |Circled I ;i II-.-'r.-."r.u:'.Ir- I"J
Displays the feature as a guide, Display Point Filtration
. . . I Hidd [ Show Not ¥ Filtered
outlined in the Part View i, o o =
] . I"'Phantom [~ Show Name | | Sigma factor: Quantization:
window during program I Guide
. | 2.000000000000 | 0.0030
executions :
. MNote:
 Display/Show Note
. Top-right, first circle
Displays a note over the feature
in the Part View window

* Display/Show Name
Displays the feature’s name in the Part View window

* Point Filtration/Filtered
Displays only data points within the specified sigma factor, and with errors lower in value than the
specified Quantization limit
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NOTE
Refer to Chapter 10: Supervisor Setup for additional details requiring display and
point filtration properties.

The Type field displays the feature type and cannot be changed.

The Run field displays the program run number used to record the feature data in the runs database.
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View menu [view
. . . K z00m aa
The View menu includes functions for: Zoom Window
Zoom Special »
* Zooming in or out to show Part View, Feature stamp and Profile il
window contents at different magnifications v m”ﬁ"m Indicator
. . Reference Frame Indicator
» Panning the contents of the Part View, Feature stamp and Profile i s
. Toolbars...
window
» Showing the probe position in the Part View, Feature stamp and m:spm :

Profile window
* Showing the measurement reference frame in the Part View window
* Displaying the Toolbar selection dialog box
* Specifying English or metric units of measure
* Specifying Cartesian or polar coordinate systems
» Opening, saving or specifying workspaces

ooepIaU| 43S 2

Zoom all View
Click Zoom All to automatically fit all measured features in the Part View m
. Zoom Window
window. Zoom Spedial >
Pan

3% Part View x| 3% Part View

T = .J. = e .

Clicking Zoom All... automatically zooms to fit all features into the
Part View window
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Zoom Window [view
Click Zoom Window to display the magnifying glass cursor. Click and drag Zoom All
the cursor to select the portion of the Part View window to be magnified and %

fit into the Part View window.

% Part View

Click and drag the magnifying glass cursor...

Zoom Special

Click Zoom Special to zoom in, Zoom out or zoom to fit a se-
lected feature or collection of features into the Part View win-

dow.

3% Part View

[ELIRZld @]

Clicking Zoom In...

33 Part View

20w - LAIOI0

to select an area to fit into the Part View window

[View

Zoom Al |

35 Part View

increases the magnification without changing position
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2% Part View

Clicking Zoom Out...

Selecting a feature or features and clicking Zoom
Selected...

33 Part View

[210]%] - LA ]O]0}—<3

decreases the magnification without changing position

fits the selected feature or features into the Part View
window

31
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Pan View
Click Pan to display the hand cursor. Click and drag the hand cursor in the Zoom Al
desired direction to reposition the image displayed in the Part View window. T Shechl >

T Pa = 2% Part View

Clicking Pan and then clicking and dragging the hand moves the contents of the Part View window
cursor...

Show position indicator [l
The position of the probe can be shown in the Part View window as a large dot Zoom Al
by checking the Show Position Indicator menu item. Clicking the menu item ixw "

toggles a check mark on and off.

Pan

Sh n
Show Refer

[View 3% Part View e,
s oI e 0 0l ol
Zoom Spedial »

— r

v Show Position Indicator

Show Reference Frame Indicator »\

Toggling the Position O
Indicator on... (

7

Position indicator

displays the probe position as a dot in the Part View
window
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Show reference frame indicator [view

The X-Y reference frame can be shown in the Part View window as large dots Zoom Al

on the X and Y axes by checking the Show Reference Frame Indicator menu imgzw ,
item. The X-axis is indicated by a single dot. The Y-axis is indicated by two =

dots. Clicking the menu item toggles the check mark on and off. ) Shin POt TRl

Reference Frame Indicator

)]
0 &
View o
Zoom Al o
Zoom Window ,:.’..
Zoom Spedial » %
)
Pan 0
(¢}

Toggling the Reference
Frame Indicator on...

Y indicator dots

Asplays the X-Y reference frame indicators as dots on

X indicator dot axes in the Part View window
Units View
Measurements can be shown in English or metric units, and in Zoom Al

. . . . . Zoom Window
Cartesian or polar coordinates by checking the desired Units menu oo Soecial b
item selections. Clicking a menu item toggles the check mark on o, '
or off. Show Position Indicator
v Show Reference Frame Indicator

Checking Units selections displays the desired units of measure Toobars...

and coordinate system in the Results window and in all templates. _ Inch
Workspaces P v MM

The current units of measure and coordinate system are also dis-
played in the Status bar.

v Cartesian
Polar

[12727{04 [Cartesian [MM [X10 | DD

/ AN

Coordinate system Unit of measure
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Workspaces View
Click the Workspaces menu item to open or save a work- Zoom Al
2Zoom Window

space. Recently used workspaces are listed in the bottom

Zoom Spedial »
section of the Workspaces drop-down menu. e '
v Show Position Indicator
v Show Reference Frame Indicator
Toolbars...
Units >
[ee,
Save Workspace As...
1. Jeff
2. Chris

3. Bil




QC5200 Menubar Menus

Measure menu

35

[ Measure
. Measure Magic... F2
The measure menu provides access to the QC5200 measurement func- = =
tions. Detailed descriptions of the measurement functions are con- e F4
tained in Chapter 5: Measuring. Arc... F5
arde.., Fé
Auto Cirde...
Slot... F7
Distance... Fa
Angle... Fi1
Profile...

Datum menu

ooepIaU| 43S 2

| Datum
. . . Level,
The datum menu provides access to the tools required to establish a B | tne2
measurement reference frame. Measurement reference frame con- Zero... | Point 4
struction is discussed in detail in Chapter 5: Measuring. Rotate
Set Machine Zero...

Probe menu

The Probe menu provides access to tools for:

* Selecting a video probe

* Displaying the light control

 Associating light settings with the current camera
magnification

» Enabling or disabling light w/mag function

 Calibrating the video edge detection

* Displaying the Probe Library functions

* Selecting camera magnification levels

The contents of the Probe menu are described in detail in

Chapter 4: Probes.

New VED Probe
Light Control Average
Assocate Lt wMag ECN——
Set Lights w/Mag Changes Crosshair
Teach Ved Edge... :;:q_
i Lo . Farthest
Magnifications | Low »  Nearest
Pattern Finder
Simple
Video Charts
Width
Worm
Load Video Chart...
[ Probe’
v Ved Probes | Cirde »
Light Control
Assodate Light w/Mag
Set Lights w/Mag Changes
High
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Tools menu [ Tooks
Tolerance »
The Tools menu provides access to tools for: T
Goto Worm
+ Conducting tolerance measurements Go; i =
* Filtering the video camera image for improved edge detection Joystick »
» Moving the stage to the Worm probe start or stop position sl
* Controlling CNC functions Conseinege onm
 Capturing a bitmap of the current camera image i ikl E
* Programming automated and semiautomatic measurements ;fw
» Configuring supervisor setup parameters for the QC5200 system anC...
» Specifying a language for screen displays and file output Ll y

Tolerance menu items [Tools. [Tools

The menu items available for per- M

: Fiter... Filter
formmg. tolerance measurements i i :‘cdc......
change in support of the feature Goto Worm Stop Gota Worm Stop
selected in the Part View window Goto 2 Goto > Cradaity...
. Joystick 3 Joystick »  Concentricty...
or active template. + Mators OFF  Mators OFF
- C;b.;'!_ll_na;e_ _C;I-'l_-.t-;s Capture Image  Ctri+F8
Tolerance menu items are Programming » Programming >
described in detail in Customize... Customize...
. . Options... Options...
Chapter 6: Tolerancing. e e |
Language ’ Language 9|
Tolerance menu for a line Tolerance menu for a circle
Filter functions [Tooks
Clicking Filter launches the image processing functions that include tools for clean- Tolerance >
ing and optimizing the camera image to improve video edge detection. The filter
. . . 1. Goto Worm
functions are described in detail in Chapter 4: Probes. ColoWonm Sop
Goto 3
i —— Joystick »
G(?to .Worm functions [Tools e
Clicking Goto Worm or Goto Stop Worm sends the stage to Tolerance 4 ST
the beginning or end of the Worm video probe path. The Goto R
Worm functions are described in detail in Chapter 4: Probes. ot Worm Stop i
e - Options...
Joystick > O
v Motors Off Language »
Capture Image  Ctrl+F8
Programming >
Options...
Language 3
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CNC control functions
CNC functions control the stage position, joystick behavior and CNC
motors.

Goto

The Goto functions control the CNC stage. Clicking Goto Position
moves the CNC stage to a specified coordinate. Clicking Goto Click or
Goto Selected Feature moves the stage to a mouse location clicked on
the Part View window or to the center of a selected feature. The Goto
functions can be used anytime, but are typically used during a program-
ming session or during program execution. Detailed descriptions of the
Goto functions are contained in Chapter 8: Programming.

Joystick

| Tools.
%Tdem

Filter...
Goto Worm

Goto o Stop

Goto
Joystick
v Motors Off

Capture Image  Ctrl+F8 .

Programming

CNC
functions

- v

Customize...

Language

The Joystick functions control the resolution of joystick motion, limit motion to a single axis

and enable/disable automatic part following when part alignment has been performed.

These joystick functions are not included in part programs, but are typically used by the operator during

programming sessions or program execution. Detailed descriptions of the joystick functions are contained

in Chapter 8: Programming.

Motors off

Checking the Motors Off menu item disables CNC motor operation. Clicking the Motors Off menu item

toggles the check mark on and off.

Capture Image

Clicking Capture Image creates a bitmap (bmp) file of the current camera image and
stores the file in the QC5000\Parts folder using a name that includes time and date

information.

The Capture Image function can also be launched by pressing the Control and F8

computer keyboard keys simultaneously.

[ Tools:

Filter...
Goto Worm

Goto o Stop

Goto 3
Joystick 3
v Motors Off

Capture Image

Ctrl+F8

Customize...

37
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Programming functions [ Tools™
Programming functions are used during programming sessions, pro- Ll 4
gram execution, for program editing and for program troubleshoot- ::'\;_'m
ing. The programming functions are described in detail in Gato Warm Stop
Chapter 8: Programming. Goto >
Joystick [ 3
v Motors Off
Setup functions [Tools. Capture Image  Ct+F8
The Customize, Options and R Toerance g M v Pause Made
: . Fiter... o Record/Edit Mode
CNC menu 1t.ems provide ac.cess Ao g:smu... w P
to the supervisor setup functions oo worm sor e, Auto Program...
that are used to configure most  Got 2 (g ,  OptmizeSteps...

. .. Joystick » CNC Mode Steps »
operating characteristics of the  yowrsof EdtngSteps  »
QC5200 system. The Supervisor  capuremasge colsrs Spechl Sieps BN
setup functions are explained in Programming >
detail in Chapter 10: Supervisor Customize...

; Setup
setu Options... "
Setup. CNC... functions

Language 3

CAUTION

Changing setup functions may significantly impact the accuracy and reliability of
your QC5200 system. These setup functions should be used only by technically quali-
fied supervisors, OEMs and Metronics distributors. If you have questions regarding
the setup of your system, please contact your Metronics distributor or the Metronics
technical support group. Contact information is provided in

Chapter 11: Problem solving.

Language [ Todls
. i . . Tolerance »
A language for the display of information on the screen, in exported e
files and on printed reports is specified by clicking the Language Goto Worm
menu item and then clicking the desired language. el T
Goto »
Joystick 3
v Mators Off
Capture Image  Ctrl+F8
Programming 4
Customize...
Options...
AT e i
Chinese, Simplfied
Czech
Deutsch
v English
Francais
ttalian
Japanese
Polish
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Windows menu

The Windows menu contains selections for:

* Displaying or hiding the DRO (Digital readout) window
* Displaying or hiding the Part View window
 Displaying or hiding the Results window

 Displaying or hiding the Live Video window
 Creating a new template

* Opening an existing template

 Saving the current templates

39
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e Saving the current template with a new name =

* Displaying recently used templates Check a : gic:m
window to + Rests
display it

Displaying and hiding windows
Check a window name to display the window in the QC5200
workspace. Clear the check mark to hide it.

@ | Circle 4, from 4 of 4 points

= 0.0383 d= 0.0767
X= 0.4586 ¥= 0.1839
F= 0.0004

Z= ~0.0247

[ mEEEEe] s

Results window

Part View window

DRO window

Creating a new template

Click the New Template menu item to create a new template. The New Template

Name dialog box will be displayed.

CEITITEE
Savein: ) Temciaten I = e s

kY

= el st
|2 Cartiom, 57t
& CartPRa St
= ewrotol.sht

| = Features. 5t
| =f program. 5t
|2 Report. 5ft
| s 5

= ToRep. 5t
(= Trueos. 51t

dialog box will be dis-
played.

Click the desired template
type, then click the Use
Defaults box to apply all

Flarane  [Baro =l ser] the selected template’s
e e I == defaults to the new tem-

plate, or clear the box to
create a blank template.

Enter the desired name into
the File Name field, then click
Save. The New Template type

Live Video window

rwrdom

v DRO

v Part View
v Resuits
v Live Video

Open Template...
Save Templates,..
Save Template As...

Template Type
 Feature List

x|
:
* Runs Database Cancel |
€ Program Listing

" Report

' All Tolerance Report

" European Tolerance Report

" Standard Tolerance Repont

" QDAS Report

W Use Defaults
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Opening an existing template [ indows 24|
Click the Open Template ¥2R° ; i ~oo@
. e v PartView
menu item to open an existing v Resuts
template. The Open Feature
Template dialog box will be
displayed.
Select the desired template and fI
click Open. b
=l [ Open

Saving templates = e
Templates that have been modified can be saved using =
the existing file name or a new filename. v DRO

v PartView

v Resuilts
Save with an existing file name w Live Video
Click the Save Templates menu item. All current templates will be saved using ~~ NewTemplate...

their existing filenames.

Save with a new filename s, P 20 x|
Click the Save Template As ¥2R0 o= I room
. v Part View ATel St
menu item. The Save Feature v gesits Cartim.5A
. ) v Live Video CartPiL5ft
Template As dialog box will be et
displayed. et o am ot
SR e
Only the active template will = iy
be saved with a new filename.
Enter the desired filename and click Save.
Fig name. [Reocr 1505t =] Save
Savemstpe:  [Featue Temgiates =] Cancel
Displaying recently used templates
Recently used templates are displayed in the lower portion of the Windows menu. o
Check a template to display it, or clear the check mark to hide it. v Part View
v Resuits
v Live Video
New Template...
Open Template...
Save Templates...
Save Template As...
v 2. Features lg
Check a template ?m
name to display it 5. Report
6. New Runs
7. Eurotol
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On-screen menus

On-screen menus are displayed by right-clicking different areas of the screen within the QC5200 work-
space. The following categories of on-screen menus are available:

e Template window menus

¢ Results window menus

¢ Part View window menus
* Live Video window menus
* Toolbar menus

ooepIaU| 43S 2

Template window menus

Template window menus consist of template edit and program edit menus.

Template edit menus

Template edit menus provide access to standard Windows editing functions, feature editing functions,
template functions and chart functions. Template edit menus are displayed by right-clicking a column
heading of any template.

A slightly simpler version of the template edit menu can be displayed by right-clicking the title bar of any
template except the programming template. This simpler edit menu does not include the Column Proper-
ties and Delete Column functions.

x o x
£ Features x| T Retre Properses... x|
Features | Program | Runs | Flepnrl] Features] ]
= Cut e
T U [ N Ems |
-~ Line == ~ Delete Selection... 90.00¢
s Arc s
- Line SOP¥ ; - Select Al 0.00¢
r S Delete Selection... r TR S
-~ Line  Select Al -~ 90.00¢
e 5 r Print Selection
;:rc: Change Feature »

-~ Line - Template Properties... 90.00¢
's Arc Print Selection s New Template...
) 23 SR e e—m—— ) Open Template...
O Circ O Save Templates...

New Template...
sl o Save Temiate .
o Folr  save Templates... g
et Line  saveTemplate As... ~
- Line -

Column Properties...

Delete Column. .,

Charts »

b b

4 | » 4 | »

Template menu with column functions Template menu without column functions
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The common editing functions include:

» Feature Properties
e Cut

+ Copy

Delete Selection
Select All

e Change Feature

.

These first 6 common editing functions are identical to menubar items described earlier in this chapter and
are included again in on-screen menus as a convenience for the user.

Print selection

A feature or collection of features can be selected using standard Windows methods. Selected features are
highlighted, and can be printed by clicking the Print Selection menu item.

Features | Program | Runs | Report| AllTol |

x|

i
~ Line 2 = 0.000
O
Q
@)
T Arc D002
-~ Lir 2:': 0000
Ar v (

© Arc Dalete Selection 0004
-~ Lir 0010
 RArc SelectAl D014
- Lir ct Featire » 0000
r Are———— 013
o T

Template Properties. ..

Mew Template...

Open Template...

Save Templates. ..

Save Template As...

Charts >
A

bl
[T [Name ZXa F r | X | ¥ |[patum |
~ Line 1 90.000 0.0000 0.1750 0.0000 Skew
~ Line 2 0.000 0.0000 0.0000 0.1380
e Point 3 0.0000 0.0000 0.0000 Zero
Circle 4 0.0004 0.0383 0.4586 0.1839
Circle 5 0.0000 0.0135 0.3675 0.2155
circle 6 0.0005 0.0188 0.3370 0.1235

Clicking Print Selection...

prints the selected feature data
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Template properties

Clicking the Template Properties menu item provides access to tools for specifying parameters for the
current template. The Properties tool are slightly different for each template type.

Line 14 0.0012 ~Sections ——————————— .
I™ Show report header Set Text Color |
™ Show report footer Set Line Color |

™ Show page header
I” Show page footer Font size [10

a4 o

e x|
Feature Properties. ..

EERle— e e ||mrt| AllTol |
Gl o 1 .-
-~ § e .0000
_~ 1 Deleteselecton... dodn
* P Selectal .0000
EEE =
. Change »
Q) ¢ Feae L0000 0.
o .0005 0.
e i .0000 g : =
5 gl anek & D|splay] Filters ] Misc ]
w2  iE .0010 - Display -Grid
N .0014 0. " Horizontal lines ¥ Snap to grid
ek 0000 [~ Vertical lines id si |
5 o Gais Grid size |10
s

Font Name

& Courier New
 MS Senf

 Arnal

¢~ Times New Roman

Clicking Template Properties...

displays tools for specifying template parameters

The template tools are discussed in detail in Chapter 7: Reporting and Templates.

Template file operations
Template file operations include:

* New Template

* Open Template

» Save Templates

» Save Template As

These menu items are identical to menubar items described earlier  Template file
in this chapter and are also included in on-screen menus as a con- operations

venience for the user.

Feature Properties..,
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Charts

(Erestwres X
Clicking the Charts menu item provides access to charts charac-  |Features| Program | Runs| Report] AllTol |
terizing the statistical performance of feature data collected by [T [Name [ zxa [ = ] rﬂ
a series of program executions (runs) iy (righi R
prog ’ o7 SERNe 2 0.000 0.0000
* Point 3 0.0000
The Charts function is discussed in detail in I reature Properties...
h ) . d | 0.0000 0.0:
Chapter 7: Reporting and Templates. cut G.6065 6.0
Copy 0.0002 0.0°
Delete Selection... boe Faiaass
Select Al 0.0004 0.0:
boo  0.0010
e k 0.0014 0.0
Print Selection boo  0.0000
. 3 0.0013 0.4
Program edit menus Template Properties... | * o
New Template. .. ::
Program edit menus provide access to standard Windows edit- Open Template....
. .o . . . Save Templates...
ing and printing functions, template properties tools, and a wide SIS
V'fmety of programmmg functhns. Program edit @enus are m —_—
displayed by right-clicking the title bar or a content line of the RBar...
Simple Data Chart...
Program template. R
A L
Features Copy | AliTol | Features | Program | Runs | Report] AliTol |
[scacus] | copy andmiror... || [zacus] [cx] To1 [mction -
Paste propertci Program Propercti-
@  PasteSpedal... ettings # Initial sectings
= Select All Line 2" o] ?"t ne 2"
= - opy
E Y of " E £
_ I sl > Copy And Mirror... sl
B fistrati B Pasta trati
Select All Similar Steps Show Gael Show
v Pause Mode End B s End
Record/Edit Mode elect & - ect &
"L Select All nLi
CNC Mode Steps ¥ [ !l':" Select None 5 !l':"
Er.itngSheps » =1+ L1 T L1
= Flow Control Steps » Circle = Select Al Similar Steps rcle
E Programming Wizards  » Circle EI T rcle
® | spegal Steps » [Fizcle = e rcle
® bire 7" ® Reconiet dde c 7"
o) Template Properties...  |F3.. gn ] CNC Mode Steps » |ne 8"
#  DDE Output... prc 9" ] Editing Steps blc om
®  Print Selection Line 1C = Flow Control Steps b lne 1C
@ ¢  Weasure "Arc 11" ® Programming Wizards P lc 11n
® -~ Measure "Line 12 ® Spedial Steps Plne 12
= [ Measure "Arc 13" = Template Properties... [
= -~ Measure "Line 14 = ne 14
DDE Output...
- Print Selection &
4 | | » 4 | | »

Right-click the title bar... or contents of the program template
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Common editing, printing and template functions cut
The common editing, printing and template functions include: Copy
Copy And Mior...
Paste
o Cut Paste Spedal...
* Copy
Select All
» Paste Select None N
* Paste Special Select All Similar Steps c
L] 1 w
Delete Selection Do Mode ®
e Select All RecordfEdit Mode 5
 Select None CNC Mode Steps > g
. Editing Steps > 3
DPE Outpu.t Flow Control Steps ~ » a
* Print Selection Programming Wizards ¥
Spedal Steps 13
These menu items are identical to menubar items described earlier in this chapter e
or are standard Windows functions. They are included in on-screen menus as a :f:;:‘::;ﬂ

convenience for the user

Programming functions
Programming functions include:

e Copy and mirror
 Select All Similar Steps
» Pause Mode

* Record/Edit Mode

* CNC Mode Steps

» Editing Steps

* Flow Control Steps

* Programming Wizards
* Special Steps

The programming functions are described in detail in Chapter 8: Programming.
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Results window menus

The Results window menus provide access to tools for:

 Specifying a fit algorithm for the probed data points

» Redefining the feature type (when Measure Magic is used)
* Specifying tolerance parameters

» Exporting feature data using the Microsoft DDE protocol
 Deleting the selected feature

» Specifying feature display and filtration properties

» Formatting the display of the Results window

NOTE

The contents of the Results window menu changes to support the selected feature type.
For example, the menu for a line feature is different than the menu for a circle fea-

ture.

Results window menus are displayed ‘_._
by selecting a feature in the Features _"";’;melaﬁlgﬂdf'd’
template or on the Part View window, C3 Max Inscribed Crde

and then right-clicking anywhere in the r= 0.018 'fP::t" e
Results window. x= 0.337r
= 0.000 ,_
Plane

bf 4 points

=-0.0189

Tolerance »

DDE Output...
Delete Selection...

Feature Properties...

Specifying a fit algorithm
When more than the minimum required number of points are probed to capture a
feature, alternative algorithms can be specified to fit the data.

Click the desired fitting algorithm to re-fit the probed data points.

v Least Square Best Fit Cirde

erscribed Cirde

Least Radial Distance Cirde

Tolerance 2

DDE Output...

D*m mﬁlﬂ‘ Vous




QC5200 On-screen Menus 47

Redefining the feature type
When Measure Magic is used to capture feature data and the probed data could fit more than one feature
type, the wrong feature might be displayed in the Feature template and Results windows.

In this example, a shallow arc is initially clas- —— x|
. . .  Least Square Best Fit Line
sified as a line with poor form (0.0113). P ;?;taesumm 3 N
Crcle c
S . XYa= 179.823 3 = 90.000
Clicking the Arc feature alternative changes x A T0.1456 ‘,wr. -0.0086 4
. . . = =
the feature classification to Arc, with a better F = 0-0113 S 5
form (0.0038). ST > %
DOE Output... =
NOTE Delete Selection. .. @
Feature alternatives are not Feature Properties...
provided when a specific Format »
measure function is used in FEFFEFERERR x|

place of Measure Maglc' ;& Arc 17, from 5 of 5 points

o r=0.5466 d=1.0932 L=21.389
Change the current feature type by clicking ,_ ;77439 Velf BT S0 008G

the desired feature type in the Results window  F=0.0038
menu.

Change name
Feature names can be changed to make feature names consistent with drawing nomenclature or to simplify
reporting.

Click the Change Name menu LeastSquare BestFitLine x|
item to display the Change Fea- Bl SR

P .y g Point New Name |Rear edge | oK N |
ture Name dialog box, then en- Cirde
t i i Arc Cancel
er the desired name and click il |
OK. T

Tolerance e »

The original feature (type) DDE Output...
name will be retained by the o ceiecton...
system, but the new name will
be shown in the Part View win-
dow, in templates, in reports
and in exported data files.
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Tolerance v Least Square Best Fit Line
The Tolerance menu item provides access to tools for specifying 50 BestFermbne
tolerance parameters for the current feature. Cirde

The tolerance menu item functions are described in detail in
Chapter 6: Tolerancing.

DDE output
Click the DDE Output menu item to export data for the current
feature to an application using Microsoft’s DDE protocol.

Delete selection
Click the Delete Selection menu item to delete the current feature.

Feature properties
The Feature Properties functions are identical to menubar items described earlier in this chapter and are
included in on-screen menus as a convenience for the user.

Format v Least Square Best Fit Line
The Format menu item provides access to tools for: 150 Best Form Line
Point
Circle
* Specifying a narrow or wide window Arc
* Left or right justifying label text i e
* Specifying text font size T =
» Editing Results window fields S
Nérrow Format/Wide Format. . . e =
Click the Narrow Format or Wide Format menu item to specify
the desired Results window aspect ratio. = v WideFormat k
v Left Justify Labels
x| Right Justify Labels
/( | Font Size »
Fields >
Line 14 -
4 of 4 points o
XYa=18.833 i Results - A
YZa= 0.000 5 2
2Z%Xa= 90.000 /{ Line 14, from 4 of 4 points
’; g5 3'33:; XYa= 18.833 Yza= 0.000 ZXa= 90.000
G X =0.3354 Y =0.0087 zZ =0.0188
& .M F =0.0012
F =0.0012 £

Narrow format Wide format
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Left Justify/Right Justify labels v Least Square Best Fit Line
Click the Left Justify or Right Justify menu item to specify the m:’”"““‘““'
desired Results window label text justification. Cirde
Arc
Change Name.
/( Line 14, from 4 of 4 points T e S N
XYa= 18.833 YZa= 0.000 ZXa=90.000 DDE Output... C
- — =0 0188 | | (7
X =0.3354 Y =0.0087 Z =0.0188 Delete Selection... ®
F =0.0012 =
Feature Properties... 5
Norron Fornat g
v Wide Format =
Left justified )
v Left Justify Labels
45 Results x| Font Size >
/( | Line 14, from 4 of 4 points Fields »
XYa= 18.833 ¥YZa= 0.000 ZXa=90.000
X=0.3354 Y=0.0087 z=0.0188
F=0.0012
Right justified
Font SiZe w Least Square Best Fit Line
K . . . . 150 Best Form Line
Click the Font Size menu item to choose a specific point  font

size for all text in the Results window, or click Auto Size to ::h

allow the QC5200 to determine the optimum font size. mm

Tolerance >
Fields DDE Output...

The Fields menu item provides access to advanced formula  pelete selecton...
and field editing tools that are reserved for qualified special Feature Properties...
application developers.

Narrow Format
v Wide Format

v Left Justify Labels
Right Justify Labels

Fields LA
14

v

R EHNEBERRBEERSR
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Part View window menus

The Part View window menus provide access to tools for:

* Zooming in or out to show Part View window contents at different magnifications

 Printing the contents of the Part View window
* Deleting selected features

Selecting all features

 Specifying feature properties

Zoom functions Zoom Al
The Zoom All, Zoom Window and Zoom Special functions are identical to menubar mw »
items described earlier in this chapter and are included in on-screen menus as a con- Print Part View
venience for the user. T
Select Al
Print part View Feature Properties...
Click Print Part View to display the Enter Report Header Data dialog box.
Zoom Al
Enter the desired header information x| mw 3
and click OK. The contents of the Part  Job: [11A10554 | OK [ I M
View window will be printed in the  pat:  [Sjide Ot L
format determined by the current Page o i l Select Al
_ . perator. | Jeff
Setup and printer settings. Feature Propertes...

Delete selection QC-5000 Part View

Click the Delete Selection menu item

to remove the highlighted feature(s). pares 0113709

Job: 11A10554 Part: Slide

Time: 10:38 AM

Operator: Jeff

Select all

Click Select All to select all features. 7=

Feature properties

The Feature Properties functions are
identical to menubar items described
carlier this chapter and are included in
on-screen menus as a convenience for
the user.

Part View printout
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Live Video window menus

The Live Video window menus provide access to tools for:

* Firing the current video probe

 Selecting the New VED probe

» Selecting a VED probe

 Teaching (calibrating) video edge detection

* Filtering camera images to improve video edge recognition

» Sending the stage to the beginning (Goto Worm) or the end (Goto Worm Stop) of the
worm probe travel

e Capturing a bitmap of the current camera image

e Automatically finishing a feature measurement (Auto Finish) after a video tool is fired

* Selecting the High Accuracy mode for data acquisition

* Selecting the Continuous Fire mode for probe positioning

 Entering or removing data points and completing or cancelling a measurement

ooepIaU| 43S 2

Most Live Video window menu items pertain to video probe calibration or use in mea-
surements and are described in detail in Chapter 4: Probes and Chapter 5: Measuring.

Dry fire probe

During a probe setup process, when Measure Magic is not used, click Dry Fire Probe
to indicate data points that will be collected during actual measurements. During a
measurement session, when Measure Magic is used, clicking Dry Fire Probe collects
feature data.

New VED Probe
Click New VED Probe to select the New VED Probe for a measure-
ment.

VED Probes

Click VED Probes to select a probe from the list of VED probes. Click
Load Video Chart to import a dxf overlay file as a basis of qualitative
visual part inspections.

Teach VED Edge
Click Teach VED Edge to calibrate VED edge detection. Follow in-
structions presented on the screen. Details are provided in Chapter 4: Probes.

Filter
Click Filter to launch an image processing utility that can be used to optimize the camera image for video
edge detection. Follow instructions presented on the screen. Details are provided in Chapter 4: Probes.
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Goto Worm/Goto Worm Stop
Click Goto Worm or Goto Worm Stop to send the stage to the beginning or end of the
Worm probe path during a measurement session using the Worm probe. Details are
provided in Chapter 4: Probes.

Capture Image

Click Capture Image to capture the current camera image as a bmp file in the QC5000\
Parts folder. The file will be given a name that includes the time and date of the capture
operation.

Auto Finish

Click auto Finish to toggle the Auto Finish function on or off. When Auto Finish is enabled, a feature

measurement will be completed when a video probe is fired.

Other/High Accuracy Dry Fire Probe

Click High Accuracy to toggle the High Accuracy measurement mode on v New VED Probe

or off. When the High Accuracy mode is enabled, three sets of data will be ‘e >
Teach Ved Edge...

collected and averaged when a probe is fired. The average will be returned
as feature data.

Filter...

Capture Image

Other/Continuous S

Click Continuous to continuously fire the active video probe for probe per-
formance evaluations. Data will not be collected until the probe is fired by
the operator, but data points will be displayed at the probe continuously.

The Live Video window menu changes slightly during a measurement to the include
measurement functions Enter Pt, Remove Last, OK and Cancel.

Enter Pt
Click Enter Pt to acquire a data point or data points by firing the current probe.

Remove Last
Click Remove Last to remove the last acquired point from the current collection of data

points.

OK

Click OK to complete the current measurement and send acquired data to the Feature list.

Cancel
Click Cancel to cancel the current feature measurement.

T

Continuous Fire.

High Accuracy

Enter Pt
Remove Last
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Toolbar menus

Toolbar menus are identical for all toolbars and are displayed by right-
clicking on a toolbar.

Toolbar menus provide access to functions for:

* Displaying or hiding toolbars
 Customizing toolbar content
» Changing toolbar appearance

Displaying or hiding toolbars

Check a toolbar title to display the toolbar. Clicking a title toggles the
check mark on or off.

Customize

Click the Customize menu item to display the Customize Toolbars
dialog box. The customize toolbar functions are described in detail in
Chapter 10: Supervisor Setup.

Display

Clicking the Display menu item provides access to tools for changing
the toolbar icon size and toolbar title.

Toolbar icon size
Click Normal, Large or Huge to specify the toolbar icon size as pre-
ferred.

=

o)} N
O
S

Yvivim-<e

"

Vi

Pt
©)

-

o

CNC
Custom 1
Custom 2
Custom 3
Custom 4

v Datum
File
Image

v Measure
Part Programs
Probe

v Program
Profile
Tolerance
View

Workspaces

Toolbars...
Customize...

Custom 2
Custom 3
Custom 4

v Datum

Normal icon size

Large icon size

Huge icon size

53
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Change toolbar title
Click the Change Toolbar Title menu item to display the Change Toolbar Title dia-
log box.

v Normal Size
Large Size
Huge Size

Change Toolbar Title...

)
Enter the desired toolbar title and click OK. The new title x|

will be displayed immediately in the toolbar.

New Title: [ New Title]

| OK[ I
Cancel l




Toolbars 5 5

Toolbars

Toolbars contain icon buttons that provide quick access to commonly used functions. Nearly all toolbar
functions are also available in menubar or in on-screen menus. Clicking a toolbar button initiates the
function.

)
Program toolbar \Icon button g
]
Click the View/Toolbars | view Toolbars x| g’
menu item to display the Zoom Al 1
Window OCNC 2l Show
Toolbars dialog box. High- imw y»  |OCustom 1 e
light the desired toolbar title, . Bg:::z: g Hide | Cancel |
and then click Show to dis- T %g::‘:s‘m‘i
play it, or click Hide to hide v Show Reference Frame Indicator CJFile
it. [JCapture Image
EMeasure
OPart Programs
CProbe
. [KProgram
Toolbars can also be dis- IO ——
played or hidden by right- BL?;:"’"“
clicking the toolbar. The list OWorkspaces
of available toolbars will be o
displayed. Check a toolbar

title to display it, or clear the
toolbar check mark to hide
it. Clicking the toolbar title
toggles the check mark on
and off.

Display L4

Toolbar icon functions are shown in tool tips when the mouse cursor hovers "
over an icon. The tool tip function is enabled in the Tools/Customize/Help |§l‘l B 3 I e

screcn.

Record/Edit Program |
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Changing toolbar shape

Toolbars can be displayed as horizontal or vertical bars, or as blocks. The shape of a toolbar can be
changed by clicking and dragging a corner.

RO [ [
> O >

. . —
Docking and undocking toolbars

Toolbars can be docked to the DRO, Results window and Part View window
to conserve screen space and organize the workspace to suit the preferences of
individual users.

3 Part View

To dock a toolbar, click and drag the desired toolbar to the edge of the target
window, and then release the mouse. An edge of the toolbar should slightly
overlap the inner perimeter of the target
window as shown here.

When a toolbar is docked, its ~ Overlap
title bar is replaced with two
parallel lines. % =

The Datum toolbar is
docked to the Part View

Title bar Parallel lines i
window

VA4 &t
Qe - 2 N
Undocked ﬁ @
datum toolbar @
has title bar
Docked datum
toolbar has
parallel lines
The left edge of the toolbar When a toolbar is docked,
overlaps the perimeter of its title bar is replaced with

the Part View window two parallel lines



Toolbars

To undock a toolbar, click on the toolbar’s parallel lines.
The toolbar will separate from its docked position. Then
click and drag the toolbar to a new location.

Customizing and creating
toolbars

Toolbars can be customized by the user to better support
specific application requirements. New custom toolbars
can be created that include any collection of function icons.
Toolbar customizing and creation is described in detail in
Chapter 10: Supervisor Setup.
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Click on the parallel lines to undock the toolbar
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Statusbar

The statusbar presents information regarding measurement, program and other QC5200 status. Status
information fields can include:

e Date

 Coordinate system (Cartesian or polar)

 Units of measure (English or metric)

* Current probe magnification

* Angular display units (degrees, minutes, seconds or digital degrees)
* Error correction enabled

* Program status

* Fine position enabled

» Temperature compensation status

[12116/04 | Cartesian | MM [X10 [DMS | NLECOn | No Program

Click the Tools/Customize/Statusbar menu item
to display the Statusbar dialog box. Highlight the Colors | o’ | Hep | st | |'s
desired status information, and then click Show to
display it or click Hide to hide it.

AN

The Statusbar is also used to display descriptions

[EFine Position State

= of functions. When the

v VedProbes | worm » | mouse cursor hovers over

"~ UghtContral. ~ | amenu item, the Statusbar

Assocate Light w/iag changes to provide a brief
Set Lights w/Mag Changes .

description of the menu

¥ Display items from left to right

Magnifications | Low » Teach the current probe

When the cursor the Statusbar displays ¥ User settable -
hovers over a menu a description of the
item... function

The statusbar can be displayed from left to right, or from right to left. Check or clear the Display items...
box of the Tools/Customize/Statusbar screen as desired.
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Workspaces

QC5200 workspaces contain all elements of the user interface organized to satisfy the needs and prefer-
ences of individual users.

Menubar menus On-screen menu

Fle Edt View Measure Datum Probe Tooks Windows Hep

DRO window —» Y| =o02m179  d-o0.50359
X=1.01188 ¥=1.20413
F= 0.00456

Results window

ooepIaU| 43S 2

Toolbar docked
to the
Part View window

~ Line 6
H AT

Template window —p- et
At

« Line 10

r A1l

- Ling 13

CEET—
Frak o

[ S5 | Cantesian [Inch |DMS | No Program

/ \

Statusbar Part View window

Creating custom workspaces

Custom workspaces can be created by =TT _lolx|
using the tools discussed earlier in this
chapter to customize the shapes, content

and locations of Windows, templates Ot | 5 i
and toolbars. The two screens shown e Bimmmmiminy | | Dol -
on this page contain the same part data Z

but have customized to show it differ- E

Circle 14 Line & %
67 of 90 points

ently, illustrating the flexibility of custom  z=o0.25179

Fle Edt View Messre Dabm Probe Took Windows Help

i X | R e — x|
| Features (VED Jeff alt)| Report (VED Jeft alt)| TolRep [VED Jeff ali |
ud Name Actual/AFD Hom/Zone DewiTRR Min [

©.01000] 0.50217

4

-

d= 0.50359 x|
workspaces. I-3.01188
)
Ll
|
>
>
>
©

[EYEIEYENEY
[ 5735 | Cariesian [Inch |DMS | No Program.
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Saving custom workspaces

Workspaces are stored in the Workspaces folder of the QC5000 directory using a .5ws file extension. To
save a workspace, click the View/Workspaces menu item and then click Save Workspace as. The Save
Workspaces as file dialog box will be displayed. Enter the desired name and click Save.

View Save Workspace As 2ix]

Zoom All  ~Bcm
Zoom Window

Zoom Special »

Pan

Show Position Indicator
v Show Reference Frame Indicator

L L«
i

When saved, the workspace name will be shown on the template tabs and in the View/Workspaces list of
available workspaces.

Opening custom workspaces [Vew

Zoom All

Custom workspaces can be opened to restore the user Zoom Window
interface to an organization of Windows, toolbars and Zoom Spedial »
templates developed at an earlier time. To open a Pan

custom workspace, click the View/Workspaces menu Show Position Indicatar
item to display the list of available workspaces, and v Show Reference Frame Indicator
then click the desired workspace name.

Open Workspace...
Save Workspace As...

1. manual
2.onc




Workspaces

Launching the QC5200 program into a specific workspace

When multiple operators use the same QC5200 system and prefer different workspace layouts, it is conve-
nient to provide each operator with a unique desktop shortcut that launches the QC5200 program directly

into a specified workspace.
To create a custom desktop shortcut:

1 Right-click the QC5000 desktop shortcut icon, and then click Properties.
The Properties dialog box will be displayed.

2 Append the following information to the command line in the Target data
field:

space, path to specific workspace file in the workspaces folder

for example, to launch directly into a workspace previously saved as Jeff; the
revised command line would be:

C:\QC5000\QC5000.exe C:\QC5000\workspaces\Jeff. WS5

Target type: Application
Target location: QC5000
Target: I}D"\QCEG{J{}.exe C:\QC5000'workspaces'jeff.5ws

3 Click OK to save the new command line.

4 Right-click the QC5000 desktop shortcut icon, and then click Rename.
Enter a unique name for the desktop shortcut icon and then click the keyboard
Enter key.

Double-clicking the shortcut will now launch the QC5200 di-
rectly into the specified workspace. The workspace name will
Qcsooo Jeff  be shown on templates.

— =
Features (Jeff)| Program (Jeff)| Runs [Jeff)| R

[1] Tor [wame [patum =
8 Plane 1 Level
- Line 2 Skew

-~ Line 3

. Point 4 Zero

New Folder Here
Run as...
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Copy To Folder...
Send To

»

Cut
Copy

Create Shortcut
Delete
Rename

New Folder Here
Run as..,

Copy To Folder...
Send To

»

Cut
Copy

Create Shortcut
Delete

| Rename ]

4
Properties
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Chapter 3:
Quick Start Demonstration

This chapter demonstrates the operation of the QC5200 system. The demonstration is provided as a means
of quickly getting experienced operators started using the system. This material will be most helpful if you
perform the measurements and other activities as you follow along with this demonstration.

The demonstration will measure the Metronics QC Quickie slide part skew and datum, measure some part
features, apply a few tolerances, export results data as a comma separated variable (csv) file and print a
tolerance report. These activities will be recorded as a program and saved as a part file.

O w
]

3 0
o c
36'
&=
=L
=
o

S &+

Measure part

. skew & datum

Measure features

il e

\ Apply feature Individual steps are

tolerances
The QC Quicky slide is shipped with each system * recorded as a program

Measurements will be performed on a video stage us- Export data

ing video edge detection, but could also be performed *
on a video microscope. When the program is run on a
CNC system using temporary fixturing, the user will Print report(s)
measure the datum of the first part, and then all subse-
quent measurements will be completed by the system
as the stage is repeatedly positioned and the required
points are automatically probed. When the program
is run on a manual system, the series of required points will be indicated by a blinking green dot that moves
over the part outline in the Part View window. The user need only probe locations indicated by the dot to
complete measurements.

Summary diagram of the Quick Start Demonstration

Detailed information regarding measuring is contained in Chapter 5: Measuring. Detailed information
regarding programming is contained in Chapter 8: Programming.
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Demonstration steps

This diagram shows the individual steps of
the quick start demonstration. References are
provided on the diagram and throughout the
demonstration to more detailed information in
this guide regarding each step.

Measure Magic will be used throughout this
demonstration so that video probes can be
fired on feature edges without the need to first
identify the feature type. Refer to

Chapter 5: Measuring for details regarding
Measure Magic.

Individual steps are
recorded as a program

Organize
workspace

Y

Select templates

v

Teach video
probe

v

Turn Recording
ON

v

Measure part
skew & datum

Y

Measure features

v

Apply feature
tolerances

Y

Add data to the
Runs template

v

Export data

v

Print report(s)

Y

Turn Recording
OFF

v

Save part and
program

v

Run program
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Chapter 2: User Interface
and page 65 of this chapter

Chapter 7: Reporting & Templates
and page 65 of this chapter

Chapter 4: Probes
and page 66 of this chapter

Chapter 8: Programming
and page 66 of this chapter

Chapter 5: Measuring
and page 67 of this chapter

Chapter 5: Measuring
and page 69 of this chapter

Chapter 6: Tolerancing
and page 70 of this chapter

Chapter 7: Reporting & Templates
and page 71 of this chapter

Chapter 7: Reporting & Templates
and page 72 of this chapter

Chapter 7: Reporting & Templates
and page 73 of this chapter

Chapter 8: Programming
and page 73 of this chapter

Chapter 8: Programming
and page 74 of this chapter

Chapter 8: Programming
and page 74 of this chapter
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Organizing the workspace

A detailed description of the user interface and methods of organizing, saving and opening workspaces is
provided by Chapter 2: User Interface. The workspace components for this demonstration include the:

« DRO * Results window * Part View window * Live Video window
* Features template * Program template * Runs template * TolRep template
* Measure toolbar * VED toolbar * Program toolbar * Datum toolbar

e Probe toolbar

-4 A single monitor is used in this demonstration. The Win-
dows should be resized and relocated to optimize viewing.
Toolbars should be
docked to conserve
screen space. The
Part View and Live
Video windows are
also stacked to con-
serve space and are
toggled using the P/V
toolbar button.

O w
]

3 0
o c
36'
&=
=L
=
o

S &+

Workspace windows and toolbars... are organized to optimize viewing

Selecting templates

A detailed description of templates is provided by Chapter 7: Reporting and Templates. The Runs and
TolRep (Tolerance Report) templates will be stacked on the Features and Program templates to facilitate
data collection in the Runs database and tolerance reporting.

open reaturerempiate 21
Lookin: () Templates v ~@ekm-
| =1 Aol 5t
(| Cartlim. 5t
| Cartoin 56t
[ Eurotol. st
Windows. Jtase o
[ o Bl progrom. s i Program
2 S = Report. 5ft Features | Program |
v
st |szacus| Jex] Tor [action
’ (=] ToRep. 5ft
New Template... (= Truepos. 57t
soe Tt
Save Template As...
L Fia rame: JRuns. 21 = [ Features | Program | Runs | TolRep |
w 1. Features
Files of type: F Templates - Cancel T Name Actual/APD | Nom/Zont
v 2. Program fipe [Festre =l ) = | |

Open the Runs and TolRep templates... to add them to the Template
window
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Teaching the video probe

A detailed description of video probes is provided by Chapter 4: Probes. Light Control

Video edge detection must be taught (calibrated) to optimize recognition of
the contrast between dark and light levels prior to measurements. Click the
Probe/Teach Video Edge menu item to teach the probe.

You will be instructed to move the Simple probe
over an edge and press OK. You will also be
given the opportunity to select the type of edge
detection algorithm. Click Auto if it is not al-
ready selected, then click OK.

Position the simple probe over an edge oriented
to detect in the light to dark direction, and then
fire the probe. The acquired data point will be
shown by a red cross at the edge and you will be
notified that a point was acquired by the Simple
probe. Click OK to conclude the calibration.

0Ok Enter Pt I
BRemove Last | Cancel I
Turning program recording ON
A detailed description of programming is provided by I =
Chapter 8: Programming. Click the Record/Edit Program toolbar but- " Q.’ = I" b hl <

ton to begin recording your measurement activities as a program.

Magnifications

T

Place the simple tool over the edge and press OK.

Edge Algorithm
 First _ Concel |
C Strongest Advanced
& Auto
" Soft
x|

N

1 Pt
Simple

= |
[Record/Edit Program |
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Measuring part skew and datum

Detailed descriptions of measuring the part skew and datum are provided in Chapter 5: Measuring.

Skew EEX x|

50" Pts
misalignment. Use = Buffer

the Buffer probe to ||| 0] %]+ |ACIOI0I=<d2|af ok QJ EnterPt |

measure the bottom

The part skew must be measured to eliminate errors resulting from part

Remove Last | Cancel |

Create... m -

edge.

O —
58l lACIC |

O w
]

3 0
o c
36'
&=
=L
=
o

S &+

Mﬂﬂﬂﬂ@@@@@@ﬂlﬂﬂ

Click the Skew Line toolbar button, measure the skew line and click OK to complete the measurement

Datum

A part datum point must be established as a reference for subsequent measurements. In this example it
will be constructed at the intersection of the skew line and the vertical line (2] Measure Mag
measured along the left edge of the part.

50 Pts
Use the buffer prob 5
to measure the Ioi _M ol Ar omwzmm Buf fer

Enter Pt

vertical edge.

Remove Last ' Cancel | |

||||||||| .

\

Ao EEE e aE .
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Construct the datum point from the intersection of the skew line and the left part vertical line.

glwl- A 0I0=k3 2|

|Te measure a zero point, you

High 0Ok Enter Pt |
Program Properties...
# Initial settings... Med [ Bemove Last I Cancel |
: : n Low | ¥ Auto Zero I X Axis
I Y Axis
Select the Skew Line and the click the Zero Point toolbar button... Click OK to complete the
vertical line... Zero point construction

You will be asked to confirm that your reference frame is complete. Click Yes. The program will include
the datum and record the part registration.

Program Properties...

= Initial setcings...
Is your initial reference frame complete? Yes ] i Skew on "Line 1"
I ] -~ Measure "Line 2"
.

Zero the XY of "Point 3"

No i 7]
Fegistration complete...

Confirm that the reference frame is complete... to complete the skew and datum

The reference frame will be shown in the Part
View window, and subsequent measurements will
be referred to the new datum.
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Measuring features

In this example, the perimeter and the three holes of the QC Quickie slide
will be measured using the Buffer, New and Circle probes and Measure
Magic. A detailed description of measuring features is provided by
Chapter 5: Measuring.

il e

Measure the perimeter starting with the arc in the top
left corner of the part. In this example the New probe is

25} Part View

used to click and drag a probe and measure the arc. / |
@
Mvideo  WMvideo  MMvideo | al B
212l 1A |2]2]«] - 1A [0« - 1A E\ 2 2
High | High |- High | L e
° 5
Med Med Med S ~

Click, drag and fire the New probe to measure the top-left arc faeture

Continue measuring perimeter features in a clockwise direction using the Buffer and New probes until the
entire slide perimeter is measured, and then measure the three holes using the Circle probe.

_IM_ x|

I ——
ErrIRE el S = 2

i |
\

(Ao EEEEE o] e

Program Properties...
Initial settings...

The final measurement steps are shown in the Program template

+
WlndOW. » - Skew on "Line 1"

] -~ Heasure "Line 2"

) © Measure "Arc 37

= -~ Heasure "Line 4"

= g Heasure "Arc 5%

] -~ Heasure "Line 6"

# r NHeasure "Arc 7"

0 - Heasure "Line 8"

+ (g Heasure "Arc 9%

0] - Measure "Line 10"

- r Measure "Arc 11"

i3 (e} Neasure “Circle 12"

# @ Measure "Circle 13"
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Applying feature tolerances

A detailed description of applying tolerances to features is provided by Chapter 6: Tolerancing.

larity tolerances will be applied to the three
circles. The tolerance result data will be col-
lected automatically by the TolRep (Tolerance
Report) template, and will be printed later.

Select the features and then select the toler-
ance type.

Measure

il Results
. . v Least Square Best Fit Cirdle x
® | Ciy ™ s b ol 90 points
Max Inscribed Cirde
r=0.25164 3
X= 2.99891 x‘ gl blaiancs Crce
F= 0.00642 ‘
Line
Arc ‘
Tolerance Bi-Directional...
True Position...
DDE Output... MMC....
Runout...
sk et B
Format »  Concentricity...

Select the three circles and then right-click the Results window and select the tolerance type

Circu-

Enter the tolerance data into the Tolerance Entry dialog box and click OK. The tolerance results will be
displayed in the Tolerance Results dialog box and in the feature lists. Click OK to complete applying

tolerances.

Circularity Tolerance Entry
Form

.7E

Tol. Zone

Save.. Delete.. o020 [ooies @ Edi.

Circularity Tolerance Results

Tol. Zone
0,024 Cancel
Named Tolerances Delete Form

Actual

B @

=

A

B =

- Measure "Line 10"
r Measure "Arc 11"
O. Heasure "Circle 1z"
0. Heasure "Circle 13"
- o‘ Heasure "Circle 14"

Enter the tolerance data... to display tolerance results in the Tolerance Results dialog box

and in feature lists
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Adding data to the Runs template

A detailed description of the Runs template is provided by Chapter 7: Reporting and Templates. The
Runs template will be used to collect user-specified measurement result data in the Runs database. In this
example, measurement results for the three circles will be collected by the Runs template. The contents of
the Runs template will be exported later as a .csv file.

Each part should have a unique Runs template and associated database. The Runs template can be made
unique by saving it using a unique template name. Change the name of the default Runs template for the
current part. Select the Runs template as the active template, right-click the template, click Save Template
As, enter the new unique template name and Click Save.

Save Feature Template As 22X}

Features | Program | Runs | TolRep | =
= . ] Save in: I,_J Templates j « @ o5 -
Feature Properties.., @m e
: ol

=) carttim. 5%t
=) carteiMi. St
Eurotol. 5ft
@ Features.5ft
Program. 5ft
= Report. 5ft
=) Runs. 5ft
[ﬁlTelRep sft
.TruePos sft

File name: JQuickStart Runs ~| | Save |
Delete Column
i Cancel
== > Save as type, l Feature Templates | /L
Make the Runs template active and save it using a name unique to this part

The desired feature measurement results must be loaded into the - W R T
renamed Runs template. Select the Features or Program template
as the active template then select the desired features. Select the
renamed Runs template as the active template, select the desired
feature parameters in the Results window and drag and drop them from the Results window into the Runs

template.

- I ‘- —

Select the desired features

Circle 12, from 8 of & poines [FolTHERTIETTIE & QuickStart Runs
4= 12,7168 Fume]mmm]numn Runs | TolRep | Features | Program | QuickStart Hunananlenl
A2 AT, X ci

l [run | cireie 12.r | cirele 12.

Select the desired results... then drag and drop them... into the Runs template as columns
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Exporting data

A detailed description of exporting data is provided by Chapter 7: Reporting and Templates. Data can be
exported from templates in a variety of file formats. This example will export the measurement result data

previously loaded into the Runs template as a comma separated variable (.csv) file.

Select the Runs template as the active template,
select the data to be exported, click File/Ex-
port, enter the desired export file name into the
Export dialog box, select the export file type
and click Save.

B Runs

[Ran [ tine s.x¥a] Aze 4. [Azc 4.5

Export
fe;
My Recent
Documenits
Desktop

My Documents

My Computes

My Network
Places

k[

Savein [._) Exposts

= qcso00.mo8
=l Qcs000_ACe7.MDB
= QCS000_AC2000.mdb

= - BeE-

File name: | QuickStant Runs

Save as ype:

[Awe:s Database

Select the template and data... click Export...

enter an export file name, select the file type and click Save
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Printing reports

A detailed description of printing reports is provided by Chapter 7: Reporting and Templates. Reports can
be printed from any template. This example will print the tolerance results for the three hole measurements
of the slide.

Select the TolRep template as the

active template, select the desired | Features| Program| QuickStart Runs | TolRep|
report contents (in this case the (] WNewe Actual/APD | Nom/Zone | Dev/TPA Min Max/EPD | |
Arc 11 X -22.9375
tolerance data for the three holes), Y  6.5277
. . . . r 6.5229
right-click the selection and click A it O w
Print. The report will be printed to  |EREESCREE: 9 Feature Properties. .. g o
the system’s active printer. cut =
: 0.0250 Copy (2
| @ Circle 13 X : Delete Selection... B on
w 3 -~
5 5 Select Al o 2
- 4 ~ -~ ~ A : =7
0.0110 0.0250 Change Feature
| ® Circle 14
_. 5 : ke R Template Properties...
_._:- U403 0.0z50 New Template. ..
Fi | Pm-]rum] QuickStart Runs | Tn1Fleph| Open Template. .,
T nName Actual/APD | Nom/Zone [gpev/TP Save Templates..,
Line 1 X 0.0000 Save Template As...
| 0.0000
£  0.0000 q Chart ’ »
a 0°00'00" I I — J

Select the active template... select the desired report contents, right-click the selection
and click Print Selection

Turning program recording OFF

A detailed description of programming is provided by Chapter 8: Programming. Click the Pause Program
toolbar button to finish recording your measurement activities as a program. ”M -
X

All measurement, tolerancing, exporting and printing activities recorded in the
program will be repeated each time the program is run.
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Saving the part

Click the File/Save menu item to save the part including all feature data and the [Fie

program. The part data and program will be saved in a part (.5pa) file in the default x‘:" g
file location C:\QC5000\parts. The data from program executions will be saved in
aruns (.5ru) file at the same default location.

Running the program

Click File and then click the part file name at the bottom of [  [eTm[=]]»] @)
the File menu to load the part. Click the New Run toolbar s i ‘

Open...
button to run the program. Save
Save As...

Export...

Page Setup...
Print Preview. ..
Print...

Delete Current Part...

Exit...

EETETET
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Chapter 4:
Probes

Measurements are conducted using video edge detection on manually controlled systems or on automated
CNC systems. Part features can be probed manually by the user or automatically under program control.
This chapter explains how to use and calibrate video probes.

NOTE
The measurement, construction and creation of features using video probes is ex-

plained in Chapter 5: Measuring.

Here’s what you’ll find in this chapter:

Preparing to use video Probes ..........cccoveiriririniinine e 77
System and part CONAItION.......cc.eoveiririiiiine e 77
Selecting video magnification............ceeeveeeeriieieniieieseeie e 77
Adjusting light control...........cceeeeiiiiiiiiiieiieeeeee e 77
Associating lighting with magnifications ...........cccceeveevieeciieneennens 77
Enabling and disabling light associations ............cccccevereeicsienieenenne 78

USING VIACO PIODES. .....eviiiiiiiieieeeet ettt 78
Selecting @ Probe tyPe....ccvevveieieieiieiieeet ettt 79
Changing probe POSItION ........c.ccvirieriiiieriieierieetece et 79
Changing probe orientation............c.eeceereeerreenieeiieeseeeieenieeeeeeeee e 79
Changing Probe SIZE€........cceevveerueerieeiiieeieeieeeeeeteeseeereestee e esee e 80
Changing scan dir€Ction..........cceevieeriririneniieene et 80
Changing edge detection Order ...........cccceveverenenenieniesieneeeeeeeaas 81
Enabling and disabling high accuracy scanning...........cccccecveceecnnens 82
Firing video Probes ........cvecviviieriiiieiiiiieie ettt 83
Loading a video Chart..........ccceeviieiiiiiiienie et 84

Video probe deSCIiPiONS ....cc.eecviieriieeiieiiierieeieesiteeie et e e eteesveeseeeseneens 85
CroSShair PrODE ......cveviiiieiiicieeee e 86
SIMPIE PIODE ..ttt 87
Buffer Probe.........oooiiiee e 89
AVETAZE PIODEC ....vivieiieiiiciieiecteeiie ettt ettt ere e saeeae e be e enbeeseenes 91
INEATESE PTODE ...vvieiiieeeieeiie et ettt et eete et esaeeteesbeenbeeseseeaeesseeeneeas 93

Farthest Probe........oocvieciieciieeeee et 94
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HEIght PIODE....c.vieiiiiciiiiieeeeeee ettt 95

Width Probe ....coveiiiiiiieeeee e 97

Circle ProDE ....o.eeeieiieee e 98
BIObD PrODE ... 101
WOTTI PIODE ...ttt 102
INEW PIODE ..ottt ettt ettt s sae e ebeesaenseessenns 105
Pattern Finder probe..........cc.ocvevviiieiiiiieieciecieeeeeieee e 108
Initial setup of the video probe SyStem ........ccceecvierieeciierieeieeiie e 116
Adding magnifications to the Probe toolbar.............ccceeeivvieniennnnns 117
Adding the highest magnification to the probe library ...................... 118
Adding other magnifications and associating Zoom positions ......... 119
Deleting magnifiCations..........c.ecvevuereerieiiereseenieeiesieesesieeenenns 120
Configuring the highest magnification ..............ccoocvevvevieviieienieenennn. 121
Configuring the lower magnifications ..........cccceeevverveeceenieeieenneen, 121
Calibrating auto fOCUS .....ccvieiiieriieeiie et 122
Calibrating video edge recognition (Teach) ......c..cccoeveneiiiininiccnnns 124
Advanced Edge Teach .........ccccoiiiiiiiiiinincieeeeceeee 126
Calibrating pixel resolution...........ccccvvveriieienieieceeeeeeee e 127
Calibrating OffSEt .......cc.evieiieieiieieie e 129
Compensating for camera SKEW .........cceccveeeiierieeiiienieeieeriee e 132

Configuring video probe data collection parameters......................... 135
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Preparing to use video probes

The accuracy and repeatability of video probing depends on the general condition of the system and part,
video magnification, part lighting and optical focus.

System and part condition

The system is presumed to be well-maintained which implies a clean stage and optical system, free of
scratches and other damage. The part to be measured is also presumed to be clean and undamaged.

Selecting video magnification [rrobe

v Ved Probes | Crde »
Select the desired video magnification by clicking the corresponding , gt contral

probe toolbar button or Probes/Magnifications menu item. The mag- m‘;m{“"w
nifications that appear in the Probe menu and toolbar are setup in the

. ; o Teach Ved Edge...
Probe Library by supervisors, distributors and  Probe Lirary...

[Probe e —
OEMs. W T I Tow | Magnificats ]
Adjusting light control [Probe

Video backlighting and surface lighting are adjusted by operat-
ing the Lights slider controls. Click the Probe/Light Control
menu item to display the Lights slider controls.

Assodate Light w/Mag
v SetLights w/Mag Changes

Teach Ved Edge...

Lighting is described in detail in Chapter 5: Measuring. Magnifications llow »

Associating lighting with magnifications .
Each video magnification can require unique light adjustments for optimum video edge -[g
=

recognition. The light adjustments can be stored by the system and automatically used
each time the magnification is selected. y o

Click the Probe/Associate Light w/Mag menu item to store the | Probe
current light levels for the current magnification. e I

 Light Control

Assodate Light w/Mag

NOTE SetLights w/Mag Changes
The Probe/Set Lights w/Mag Changes menu ;‘;‘f:*
item must be checked for stored light adjust- it T

ments to be applied to associated magnifica-
tions.



78

QC5200 Series User’s Guide

Enabling and disabling light associations e

v VedProbes | cirde ¥
Enable the light adjustments associated with magnifications by checking the v tghtcontl
Probe/Set Lights w/Mag Changes menu item. A il

Teach Ved Edge...
Probe Library...

Magnifications | Low »

Using video probes

A wide variety of video probes is available for measuring regular geometric features such as points, lines,
arcs, circles and slots. Video probes are also available for measuring irregular features, features that extend
beyond the field of view and entire part profiles. In addition, pass/fail charts can be imported and used to
facilitate visual inspections.

Each video probe is comprised of one or
more scan lines, each of which acquires a
point as the scan crosses an edge bounded
by light and dark areas of the screen image.
For example, the Simple probe consists of
a single scan line, while the default buffer
probe contains 50 scan lines.

The Simple probe acquires one The Buffer probe acquires
point with a single scan many points with 50 scans

NOTE

The number of points acquired by multiscan video probes can be changed by supervi-

sors, distributors and OEMs in the Probe Library.

Since many video probes simply consist of multiple scan lines, it is technically possible for these probes to
measure several different feature types. However, each video probe is intended for specific measurements
and measuring features for which the probe
was not specifically designed is discour-
aged. For example, while a circle probe can
perform a line measurement, higher accuracy
and repeatability will be obtained by using
the buffer probe to measure a line.

While most probes can scan always use a probe intended
The video probe descriptions presented in many feature types... for the feature

this chapter include recommended feature
measurements for each probe.
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Selecting a probe type

Select the desired probe type by clicking the corresponding the | Probe

. N VD obe
VED toolbar button or Probe/VED Probe menu item. - : r :
Light Control Average

Probe Library... Farthast

|Circle Probe Magnifications | Low »  Nearest

Pattern Finder
Simple

Video Charts
Width

Worm

Changing probe position | tondWeoChert.. |

Click and drag a probe from one location to another using the open hand mouse cursor. The open hand
mouse cursor is available inside a probe and anywhere on the screen outside the probe.

Click and drag the probe using to move the probe to a new The open hand icon is available
the open hand icon... location inside or outside the probe

Changing probe orientation

Click and rotate a probe from one orientation to another using the pointer finger mouse cursor. The pointer
finger icon becomes available when the mouse cursor is positioned over a corner or end of the video

probe.
2\ |

Click a corner of the probe to with and rotate (drag) the probe... to a new orientation
the pointer finger icon...
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Changing probe size

Click and drag an edge of any probe except the Simple and Worm probes to change the probe size using
the closed fist mouse cursor. The closed fist icon becomes available when the mouse cursor is positioned
over a probe edge.

E H
Click and drag a probe edge using the to change the probe size
closed fist icon...

Click and drag the inner and outer circle probe edges ... to change the probe size

Click and drag an end of the Simple (or Worm) probe to change probe

|
size using the pointer finger icon discussed earlier.
Changing scan direction
Scan direction becomes important when the image contains more noise on one side of the edge being

measured than on the other. The scan direction should always be from the cleanest side of the edge to the
noisiest. Scan direction is indicated by the arrow(s) associated with each probe.

Click and drag an end or edge of a video probe using the pointer finger or closed fist icon to change the
scan direction of the probe.

DD

Click and drag the probe ends or probe edges to change scan direction
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Changing edge detection order

Edges are detected as the scan moves from light to dark, from dark to light or automatically when the first

edge is encountered. Edge detection order is selected : o il ]
from the VED toolbar. i @l |EI |§I@[!] @Ej@m

Double-clicking a probe cycles the edge detection order of the
probe as shown here. Light to dark

First edge
detected

The edge detection order is indicated by the colors of the two \—/
halves of each video probe.

£ | E] | m]

Light to dark order is indicated Dark to light order is indicated First edge is indicated by a
by probe arrows in the dark by probe arrows in the light single color probe

Dark to light

The edge detection order must be consistent with the scan direction. For example, if the scan direction
(from cleanest to noisiest) is from a dark area of the image to a light area, the edge detection order must be
set to dark to light or first edge. When the edge detection order is inconsistent with the scan direction, no
points will be acquired.

Light to dark is not consistent
with the scan direction: probe
does not fire

Dark to light is consistent with

the scan direction: probe fires Automatic first edge: probe fires
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Enabling and disabling high accuracy scanning

The accuracy of the QC5200 is extremely high even when the probing
techniques of the operator are relaxed or hurried. However, small accu-
racy gains can be obtained by enabling the high accuracy mode. The high
accuracy mode automatically optimizes probe positioning to orient scans
orthogonal to the edge, and then returns points that are averaged from a
series of three rapid probe firings. The extra processing required to reposi-
tion the video probe, fire the probe three times and return average point
locations is minimal, and in most applications enabling the high accuracy
mode is beneficial.

A misaligned probe is fired

Toggle the high accuracy mode on or off by right-clicking the live video
window, and then clicking Other/ Enter Pt
High Accuracy, or by clicking the
High Accuracy VED toolbar but-
ton.

(-1 8]|"ke)

The High Accuracy mode is enabled... then the probe is automatically
aligned when the probe is fired
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Firing video probes
Fire any video probe by clicking the cen- _‘ N x|
ter mouse button. 210 1#| - A IO[0—<I2|=Ed

90 Pts
Clrcle

Enter Pt

Remove Last | Concel

A+ HeEEEs@me ] | |XaEmser

Dry firing probes
Probes can also be fired by right-clicking the live video window m
and clicking Dry Fire Probe. When Measure Magic is enabled
in the Tools/Options/Measure setup screen, the probe will ac-
quire points, otherwise only an indication of scanned points will
be displayed, and no points will be acquired.

VED Probes »

Filter...

Continuous probe firing

Probes can be dry-fired continuously to show data points that
would be acquired under the current light, focus, part alignment
and other current measurement conditions if the probe were ac-
tually fired. The data points are shown in blue until the probe is fired to acquire points, then the acquired
points are shown momentarily in red.

Continuous probe firing is useful for setup and troubleshooting activities, but requires substantial system
resources and should be avoided during routine use to maintain high throughput.

Click the Continuous Fire VED toolbar button to toggle continuous firing |_|_IH[@|!

on or off.
Continuous Fire

83
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Loading a video chart

Video charts are Overlays that are superimposed over part images to

facilitate visual inspections.
NOTE

as .dxf files.

Video charts are created for specific parts and saved

Click the Probe/VED Probes/Load Video Chart menu item to display

the Video Chart file dialog box.

Select the desired chart file and click Open.

=

v Light Control
Assodate Light w/Mag
v SetLights w/Mag Changes

Teach Ved Edge...
Probe Library...

Magnifications |low »

= «®BckE-

Video chart for the visual
inspection of a hole

2ix|

Jauickie oxF

|OXF Files

Lef 1<

|E€

2
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Video probe descriptions

Video probes are available for measuring regular geometric features such as points, lines, arcs, circles and
slots. Video probes are also available for measuring a regular features, features that extend beyond the
field of view and entire part profiles. Pass/fail charts can also be imported and used to facilitate visual
inspections. Video probes include:

* Crosshair
* Simple

* Buffer

* Average

e Farthest
* Nearest

* Height
* Width

e Circle
* Blob
e Worm

¢ New

e Pattern finder
e Video charts

Measures points in X-Y space without edge detection

Measures a single point at an edge crossing

Measures a line at an edge crossing

Returns the average point location of all points acquired along an edge transition
by a buffer-like probe

Returns the farthest point location of all points acquired along an edge transition
by a buffer-like probe

Returns the nearest point location of all points acquired along an edge transition
by a buffer-like probe

Returns the Z-axis location of the best focus within the area bounded by the probe
Returns a distance comprised of 2 opposing points located at the average

width of a line

Measures circles and arcs at edge crossings

Measures the center of mass and area of an irregular shape

Measures regular and irregular shapes, completely within or extending beyond the
field of view.

Used to create a new Simple, Buffer, Circle or Worm probe quickly by clicking
and dragging the mouse cursor within the live video window

Used to learn and later to find a regular or irregular feature.

Imports an overlay chart from a drawing file to be used in a visual pass/fail
inspection
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Crosshair probe

[ The crosshair probe acquires a single point each time it is fired. The crosshair probe does not use
| video edge detection and is not used in conjunction with Measure Magic.

The crosshair probe can be used to acquire points for most feature measurements and is especially useful
when measuring textured, transparent or other surface features that must be identified by careful visual

inspection.

Select the probe from the Probe menu, the live video window on-screen menu or the VED toolbar. Move
the probe or change its size as described earlier in this chapter.

To acquire a point, se-
lect a feature measure-
ment, and click the
center mouse button to

¥| - A O0 <2 |efs x|

8 Pts

Crosshair

High
fire the probe. 7
ok QJ [ Enermt |
~ Med
- Remove Last | Cancel I
12 -
-Linp Create... I
@)
Crosshair probe
(A+leEREEReM [ [xaERer
The crosshair probe is used to measure a circular solder pad that might be more
difficult to measure using edge detection
Measurement results are sent to the Features tem- g x|

plate and the Results window. The results data
depend on the type of feature measured. Point

+

Point 5, from 1 of 1 point

X=1.77078 Y= 0.86042 Z= 0.00000

measurement results include: B_ 0. 60000

* The feature type and feature number

* The number of points acquired and the number of points used to calculate feature data
» The geometric center location of the feature

e The form value
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Simple probe
The simple probe acquires a single point each time it is fired. The simple probe uses video edge
detection and consists of a single scan line.

The simple probe can be used to acquire points for most feature measurements and is useful when there are
space constraints or the part geometry makes it difficult to use a larger probe to acquire many points.

Select the probe from the Probe menu, the live video window on-screen menu or the VED toolbar. Move
the probe, change its size or change its orientation as described earlier in this chapter.

mvieo x
To acquire a point, [2{@f]w[[A[O0l=KI2|ofd

use Measure Magic or

select a feature mea- = [5] Measure Slot x|
surement, select and 2

position the probe and 4 P t S

then click the center S impl e

mouse button to fire

the Probe. 0k | EnterPt |

Bemove Last | Cancel |

Simple probe

A HeEEEE@me | |xRaEmEer

The simple probe is used to measure a slot where 5 single points are required and
edge detection is not possible

The simple probe can be created quickly in the live video
window by clicking and dragging the New probe across the
edge to be scanned.

[
When the New probe creates a Simple probe, the edge
order will automatically be made consistent with the scan ‘“
direction. In this example, the edge order and scan direc-

tion are light to dark.

The New probe is clicked and dragged across
an edge to create a Simple probe

87
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Measurement results are sent to the Features tem-
plate and the Results window. The results data
depend on the type of feature measured. Point

measurement results include: Sl e ooanaks RSN

Point 5, from 1 of 1 point

 The feature type and feature number

* The number of points acquired and the number of points used to calculate feature data
* The geometric center location of the feature
* The form value
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Buffer Probe

The buffer probe uses edge detection to acquire many points along an edge each time it is fired.
m The default of 50 points can be changed by supervisors, distributors and OEMs in the Probe
Library.

The buffer probe can be used to acquire points for line measurements, and can be fired once or multiple
times on a single edge.

Select the probe from the Probe menu, the live video window on-screen menu or the VED toolbar. Move
the probe, change its size or change its orientation as described earlier in this chapter.

To acquire points il « LA e OI0f-i<d 2la

along an edge, use
Measure Magic or se-

5] Measure Line x|

lect a feature measure- 50 Pts
ment, select and posi- Buffer
tion the probe oYer the ok EnterPt |
edge and then click the

Remove Last l Cancel |
center mouse button to

Create... |

fire the Probe.

Buffer probe /

X+ HelEzEamel | |xRaEmEe

The buffer probe is used to measure a line formed by the left edge of the part

The buffer probe can be created quickly using the
New probe in the live video window by clicking
2 points and dragging the second point across the
edge to be scanned.

s

When the New probe creates a buffer probe, the
edge order will automatically be made consistent
with the scan direction. In this example, the edge The New probe is the second point is

order and scan direction are dark to light. clicked twice and then... dragged across the edge
to create a Buffer probe
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The buffer probe can be obtained from a collection of six probes by clicking Buffer
on the probe icon. Repeatedly clicking the probe icon cycles through the six
probes shown here in this diagram.

Click probe icon
to change probe

Measurement results are sent to the Features tem- .
plate and the Results window. The results data
for line measurements include:

Line 6, from 48 of 48 points

XYa= 19°57'27"
X =3.11577 Y =0.38610 Z = 0.00000

* The feature type and feature number ¥ =0-00040

* The number of points acquired and the
number of points used to calculate feature data

» The angle created between the line and the X-axis. Angles become more positive as they
rotate counterclockwise.

* The geometric center location of the feature

* The form value
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Average probe

The Average probe uses edge detection to return
m a single point positioned at the geometric average
location of many points acquired along an edge.
The default of 50 points can be changed by supervisors,
distributors and OEMs in the Probe Library.

The average probe is typically used Average point
to determine the average location The average location of all points scanned
. . .. . along an irregular edge is returned as a single
of a slightly irregular edge by acquiring multiple average point
points and then constructing a line.
. x|

Features [Ivcdll Program [ve

[ I |1’al|Nm ]mﬂ

yyemrrey ]
/f/ I Line 4, from 3 features

XYa=179°52'00"
X =-0.74933 Y = 1.0454¢ Z = 0.00000
F = 0.00031

The top irregular edge of a molded part is measured by acquiring three average points that will be used to
construct a line

Select the probe from the Probe menu, live video window on-screen menu or the VED toolbar. Move the
probe, change its size or change its orientation as described earlier in this chapter.

To acquire an average point, select and position the probe over an edge then click the center mouse button
to fire the probe.

The average probe can be obtained from a collection of six probes by click-
ing on the probe icon. Repeatedly clicking the probe icon cycles through the
six probes shown in this diagram.

Average

Click probe icon
to change probe

1=
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Measurement results are sent to the Features tem-
plate and the Results window. The results data
depend on the type of feature measured. Point

measurement results include: Sl e ooanaks RSN

Point 5, from 1 of 1 point

 The feature type and feature number

* The number of points acquired and the number of points used to calculate feature data
* The geometric center location of the feature
* The form value
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Nearest probe Start of scan
| The Nearest probe uses edge detection to scan many points and /\/
3 return the single point positioned nearest to starting position of " :

the probe scans when the scan direction is from light to dark. The
probe scans every pixel line and the number of scans cannot be changed in

the Probe Library. Nearest point

) ) ) ) The location nearest the start
The nearest probe is typically used to determine the location of a corner  of scan is returned as a single

or other prominence. point

NOTE
‘When the scan direction is from dark to light, the Farthest probe discussed on the next
page can be used to determine the location of a prominence.

CAUTION

The point identified as nearest to the start of scan side of the probe depends on the
@ feature geometry and the probe orientation. Be careful to orient the probe so that

the prominence being measured seems visually nearest to the start of scan side of the

probe before firing the probe.

Select the probe from the Probe menu, live video window on-screen menu or
the VED toolbar. Move the probe, change its size or change its orientation
as described earlier in this chapter.

To acquire the nearest point, select and position the probe over a prominence P

then click the center mouse button to fire the probe. - to change probe 2
P V K}

The nearest probe can be obtained from a collection of six probes by clicking v B i

on the probe icon. Repeatedly clicking the probe icon cycles through the six Farthest

probes shown in this diagram.

Measurement results are sent to the Features tem-

; . + Point 5, from 1 of 1 point
plate and the Results window. Point measure-
. . X=1.77078 Y= 0.86042 Z= 0.00000
ment results include: F= 0.00000

* The feature type and feature number
* The number of points acquired and the number of points used to calculate feature data
» The geometric center location of the feature

* The form value

93
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Farthest probe Start of scan

¥

s The Farthest probe uses edge detection to scan many points and
E> return the single point positioned farthest from the starting posi-

tion of the probe scans when the scan direction is from dark to
light. The probe scans every pixel line and the number of scans cannot be
changed in the Probe Library.

Farthest point

. . . . The location farthest from the
The farthest probe is typically used to determine the location of a corner  start of scan is returned as a

or other prominence. single point

NOTE
‘When the scan direction is from light to dark, the Nearest probe discussed on the
previous page can be used to determine the location of a prominence.

CAUTION

The point identified as farthest from the start of scan side of the probe depends on the
feature geometry and the probe orientation. Be careful to orient the probe so that the
prominence being measured seems visually farthest from the start of scan side of the
probe before firing the probe.

Select the probe from the Probe menu, live video window on-screen menu or the VED toolbar. Move the
probe, change its size or change its orientation as described earlier in this chapter.

To acquire the farthest point, select and position the probe over a prominence
then click the center mouse button to fire the probe.

Average
The farthest probe can be obtained from a collection of six probes by click- BE]G
ing on the probe icon. Repeatedly clicking the probe icon cycles through the

Click probe icon

six probes shown in this diagram. to change probe ¥
4 (%
Measurement results are sent to the Features template and the Results win- s B :
dow. Point measurement results include: Earshest
.
* The feature type and feature number a8 S =
* The number of points acquired and the # | Point 5, from 1 of 1 point
number of points used to calculate X=1.77078 Y= 0.86042  Z= 0.00000
F= 0.00000

feature data
» The geometric center location of the feature

e The form value
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Height probe

NS The Height probe uses edge detection and the auto focus algorithm to scan many points, focus on
v the highest Z-axis point and return this single point. The probe scans every pixel line bounded
by the probe outline to maximize the data available to the auto focus algorithm. This number of
scans cannot be changed in the Probe Library.

CAUTION

The point identified as the highest Z-axis value depends on the feature geometry, num-
ber of scan lines and the probe orientation. Be careful use the largest probe box size
possible at one elevation to maximize scan lines, and to orient the probe so that the
scan lines are not parallel to the contrast features to insure good auto focus results.

Select the probe from the Probe rmm

menu, live video window on-screen Eﬁﬂﬂ'lﬁ‘ﬂ"ﬁﬁiﬁ
menu or the VED toolbar. Move the
probe, change its size or change its
orientation as described earlier in
this chapter.

To acquire the highest Z-axis point,
select and position the probe over
the largest area at the elevation of
interest, then click the center mouse
button to fire the

probe. Highest point

The highest Z-axis location contained within the probe box is returned
as a single point

The Height probe is also used dur-
ing datum creation to probe the 3 or
more points needed to level the part.

NOTE
Leveling is discussed in detail in Chapter 5: Measuring. Leveling is optional.
Buffer

The Height probe can be obtained from a collection of six probes by clicking
on the probe icon. Repeatedly clicking the probe icon cycles through the six e
probes shown in this diagram. , th chenge frabe %

¢

Farthest
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Measurement results are sent to the Features tem-
plate and the Results window. Point measure-
ment results include:

4

X=1.77078 ¥=0.86042
F= 0.00000

* The feature type and feature number
* The number of points acquired and the

Point 5, from 1 of 1 point

Z= 0.00000

number of points used to calculate feature data
* The geometric center location of the feature
* The form value
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Width Probe

The Width probe uses edge detection scanned in opposing directions to return two points on op-
m posite sides of a line each time it is fired. Many points on both sides of the line are acquired and
processed by the width algorithm to find the average line width. The default of 50 points can be
changed by supervisors, distributors and OEMs in the Probe Library.

The Width probe is used to measure line widths that are returned as distances in the Features template.

Select the probe from the Probe menu, W x|
the live video window on-screen [1dl¥|=iAcIO0 2|4

menu or the VED toolbar. Move the —
probe, change its size or change its el 2 Pts

4
orientation as described earlier in this T, W l dth

chapter. 2
[}j > Ok | Enter Pt |
—| Remove Lntl%| Cancel |

The width of a line is returned as two opposing points

To measure line width, select and po-
sition the Width probe over the line
and then click the center mouse but-
ton to fire the Probe.

The Width probe can be obtained from a collection of six probes by clicking
on the probe icon. Repeatedly clicking the probe icon cycles through the six
probes shown in this diagram.

Click probe icon

to change probe
\% K
. Height N
Measurement results are sent to the Features template and the Results win- - B
dow. Width measurement results include: Earshest

* The feature type and feature number |
* The number of points acquired and the 2
number of points used to calculate
L= 0.15082
feature data X= 0.15082 Y= 0.00012 Z= 0.00000
* The length (width) across the line
» The geometric center location of the feature

| Distance 6, from 2 of 2 points




98

QC5200 Series

Circle Probe

Library.

User’s Guide

The Circle probe uses edge detection to acquire many points along an edge each time it is fired.
@ The default of 90 points can be changed by supervisors, distributors and OEMs in the Probe

The Circle probe can be used to acquire points for circle and arc measurements.

Select the probe from the Probe menu, I.?‘EF_ e, x|
the live video window on-screen = dlw] - A 10102l
menu or the VED toolbar. Move the . (51 Freasure 1 ]

9

probe, change its size or change its
orientation as described earlier in this  eq
chapter. 2

Circles

To acquire points along a circle edge,
use Measure Magic or select a circle
feature measurement, select the probe

90 Pts
Circle

Ok o | Enter Pt |
Remove Lae!t‘E' Cancel |

and position it over the circle and then | rlemEREE@e@e ] | [+mEmselr

click the center mouse button to fire
the Probe.

The Circle probe can be created quickly using the
New probe in the live video window by clicking 3
points and dragging the third point across the edge to
be scanned.

When the New probe creates a Circle probe, the edge
order will automatically be made consistent with the
scan direction.

NOTE

Clicking the New probe in an arc
greater than 180 degrees creates a
full Circle probe. Clicking an arc
less than 180 degrees creates an arc
segment of the Circle probe.

A circle measurement is performed using the circle probe

-

The New probe is the third point is
clicked three times and  dragged across the edge
then... to create a Circle probe
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Measurement results are sent to the Features tem- X
plate and the: Results window. Circle measure- @ s 1. ‘Ciei $0 90 BOLME
ment results include:

r= 0.25081 d= 0.50162
X=1.24053 ¥=0.34796 Z= 0.00000

¢ The feature type and feature number £=0,00023

* The number of points acquired and the
number of points used to calculate feature data

» The circle radius and diameter of the circle

* The geometric center location of the feature

* The form value

Arcs

To acquire points along an arc edge, use Measure Magic or select a arc feature measurement, select the
Circle probe and position it near the arc. The circle probe must now be configured to measure the arc. To
acquire points along the edge of an arc:

I Click the circle
dividing line and drag
the circle open to the ap-
proximate arc length.

The Circle probe is clicked and dragged open to the approximate arc length

2 Position the circle probe segment over the arc,
then fit the segment to the arc using techniques dis-
cussed earlier in this chapter.

3 Enable the High Accuracy mode to optimize
probe positioning when the probe is fired and click
the center mouse button to fire the probe.
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An arc segment of the Circle probe can be created
quickly to measure an arc using the New probe in the
live video window by clicking 3 points and dragging
the third point across the arc edge to be scanned.

When the New probe creates a the probe, the edge
order will automatically be made consistent with the

QC5200 Series User’s Guide

scan direction. V iy
The New probe is the third point is
clicked three times and dragged across the edge
then... to create a Circle probe
Measurement results are sent to the Features tem- x|

plate and the Results window. Arc measurement
results include:

;;a“ Arc 2, from 87 of 90 points

r= 0.25456 d= 0.50913 L= 118"50"'21"
X=1.24194 ¥=0.35189 Z= 0.00000

* The feature type and feature number

F= 0.00747

* The number of points acquired and the
number of points used to calculate feature data

» The circle radius and diameter or the arc

e The length of the arc in degrees

» The geometric center location of the feature

* The form value
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Blob Probe

The Blob probe partitions the distribution of grayscale levels contained within the boundary of the
@ Blob probe box to acquire and display the many points that characterize the shape of an object.
The number of points acquired cannot be changed in the Probe Library.

The Blob probe can be used to acquire points for the measurement of regular and irregular shapes.

Select the Blob probe from the Probe menu, the live video window on-screen menu or the VED toolbar.
Move the probe, change its size or change its orientation as described earlier in this chapter.

To acquire points g y x|
along the edge of a % v - (" 7d =

feature, select a Blob

feature measurement,

High
select the Blob probe, .
position it around the =
feature and then click >
the center mouse but- +
ton to fire the Probe. taw P ok EnterPt |

Bemove Last | Cancel I |

[V S s s () [ B@Ee|v B || "=

The Blob probe is used to measure a solder pad

Measurement results are sent to the Features template and FIzms ) x
the Results window. Blob measurement results include: @ Blob 30, from 146 of 146 points

X =3.1180 Y =5.3147 Z = 0.0000
Ar= 1.1878 ma= 1.2588 mi= 1.2478
* The feature type and feature number c - 7.6097

* The number of points acquired and the number of
points used to calculate feature data

» The geometric center location of the feature

* The area of the feature

e The maximum and minimum distances across the area

* The circumference (or perimeter) of the feature
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Worm probe

The worm probe generates a series of scans perpendicular to and across the perimeter of a feature
_;1- edge in the direction indicated by the probe. Each scan acquires a data point at the edge of the
image. The maximum number of scans and the distance between scans can be changed in the
Probe Library by supervisors, distributors and OEMs.

The worm probe is used to measure regular and irregular features, totally included within the field of
view or extending beyond the field of view. The worm tool can be used to measure lines, arcs, circles and
profiles.

Select the Worm probe from the Probe menu, the live video window on-screen menu or the VED toolbar.
Move the probe, change its size or change its orientation as described earlier in this chapter.

To acquire points along
the edge of a feature,
select a feature mea-
surement or Measure
Magic, select the Worm F
probe, position it at the B0

5] Heasure x|
edge of the feature, 1000 Pts
Worm
o« |k |

select a scan direction
and then click the cen-
ter mouse button to fire

nter Pl

the Probe. Remove Last | Cancel |

Measurement  results
are sent to the Features
template and Results
window and depend on A+ -leEEEB@meee ] | |1xHEmeE
the feature type mea-
sured.

Changing the scan direction

Features are scanned around their perimeters in the
direction indicated by the Worm tool’s scan line.

The scan direction can be toggle(.l between counter- ¢
clockwise and clockwise by clicking the hand cursor

on the scan line.

Click the scan line to change the scan direction

The Worm probe is used to acquire points for a profile measurement
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Terminating perimeter scans

The scanning process stops when:

* The scans are interrupted by the field of view rectangle
* The scans are terminated by the stop sign
e Scans are completed around an entire perimeter

o

Scans are terminated by the Scans are terminated by the stop sign Scans are completed around
field of view rectangle the perimeter of the feature

®
|Ij (3

Terminating scans with the stop sign
When separated from the worm probe, the stop sign can be placed at any point on the image edge to
terminate the scanning process.

|
e r
_ I

Stop sign placed for scannng left Stop sign placed for scannng right

Separate the stop sign from the worm probe by double-clicking the hand icon over the center of the probe.
The stop sign can then be positioned at any point by clicking and dragging it.

AN BN
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The stop sign is green when it is connected to the Worm probe, and red when separated. The stop sign
is reunited with the probe by clicking and dragging it back over the center of the probe and releasing the
mouse button, or by double-clicking the stop sign.

Extending scans beyond the field of view

The field of view is indicated by a rectangle that encloses the contents of the video window. Red rectangles
stop scans at the edge of the field of view, green rectangles permit the scanning to extend beyond the field
of view in systems equipped with CNC capabilities.

The field of view rectangle can be toggled from red to green to extend scanning beyond the field of view
rectangle. Click on the field of view rectangle to toggle it between red and green. When scans are ex-
tended beyond the field of view, the CNC stage will repeatedly reposition the camera over the part so that
all required perimeter edges are scanned.

x[Ele

Click the red field of view rectangle... to permit scans beyond the field of view

The Worm probe can '
be created quickly us- fg}e
ing the New probe in
the live video window
by  double-clicking
and dragging the New
Probe in the desired
scan direction.

When the New probe
creates a Worm probe,
the edge order will au-
tomatically be made consistent with the scan direction.

Double-click and drag the New probe... to create a Worm probe
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New probe

The New probe is used to create video probes quickly in the live video window by clicking and
}e dragging the probe across an edge or by pressing the center mouse button. Often measurements
are performed more efficiently by creating the desired video probe using the new probe than by
selecting, moving, re sizing and reorienting a video probe selected from the toolbar or a menu. When
probes are created with the New probe they:

 Are created over the desired feature
* Are the appropriate size for the measurement
 Are automatically placed in the correct edge detection light orientation

The following video probes can be created using the New probe:

» Simple probe Measures points
* Worm probe Measures irregular and regular shapes
» Buffer probe Measures lines and can be changed to other probes by clicking the probe icon
» Average probe Returns an average point
* Nearest probe Returns the nearest point
* Farthest probe Returns the farthest point
» Height probe Returns the highest point
» Width probe Returns 2 points that define the width of a line
e Circle probe  Measures circles and arcs

Measurement results are sent to the Features template and Results window and depend on the feature type
measured.

Creating the Simple probe
Click and drag the New probe across an edge.

-
The New probe is clicked and dragged across
an edge to create a Simple probe
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Creating the Buffer probe

Click one point and then click and drag a second point across an edge.

When the buffer probe has been created, click the probe icon repeatedly to cycle through the Average,
Nearest, Farthest, Height, and Width probes.

Buffer
Width Average
t'lr
- |
1>
Click probe icon
to change probe
Height N t
The New probe is clicked twice the second point is dragged oy » eares
and then... across the edge to create a D
Buffer probe Farthest

Creating the Circle probe

Click two points then click and drag the third point across an edge. The three points must describe an arc
of greater than 180° to measure a circle, and must be less than 180° to measure an arc.

~ S

the third point is dragged
across the edge to

the third point is dragged
across the edge to
measure a circle measure an arc

The New probe is clicked
in an arc >180° and then...

The New probe is clicked
in an arc <180° and then...
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Circles can also be measured by positioning the New probe inside a circle and then clicking the center
mouse button.

79 Pts
Circle

ok | EnterPt |

Remove Last | Cancel |

Position the New probe inside a and click the middle mouse button to measure the circle
circle...

Creating the Worm probe
Double-click and drag the New probe across an edge.

‘ol a

Double-click and drag the New probe... to create a Worm probe
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Pattern Finder probe

The Pattern Finder probe is used to teach and later to find features having regular or irregular
@ patterns. Pattern finding is usually included in programs to minimize operator interaction when
a datum is created automatically for each of a series of parts or when some feature locations are
not repeatable due to part variations. Use the Pattern Finder probe to:

* Teach the pattern bounded by the Pattern Finder probe rectangular box
* Find the pattern taught earlier and return a single point at the center of the pattern

Teaching the pattern

To teach the Pattern Finder probe a pattern, select the Pattern Finder probe, position and size the probe over
the target pattern and click the Probe/Teach Pattern Model menu item. The system will attempt to teach the
entire contents of the Pattern Finder probe box and you will be informed of the failure or success by a brief

(mvideo = S . x| message on the screen and by the
= fx.~cO0oJe Q color of the pattern finder Circle.
= =
High
4 | Probe
Med v ‘ed Probes | Pattern Finder »
: v Light Control
Lot Associate Light wiMag
Set Lights wjMag Changes
Teach Pattern Model. ..
Probe Library...
Magnifications | Low »
. - The patiemn was SUCCESSFULLY taught. oK
A+-rORBEREHCOO YV it Lol o -
The Pattern Finder probe is positioned over a printed circuit fiducial... then taught the fiducial pattern

The default colors of the circle after a pattern teach are:
e Successful teach: Green circle
e Unsuccessful teach: Red circle

NOTE

The pattern finder can be taught any pattern, including total white or total black. Pat-
tern teach failures are extremely rare and indicate issues involving memory or other
system resources that should be referred to IT or other PC support professionals.
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Finding the pattern

Patterns can be found inside or outside the field of view. In either case, to begin a search for a pattern, select
the Pattern Finder probe and fire it by clicking the center mouse button. When the pattern is contained
within the field of view, the Pattern Finder probe will be automatically positioned over the pattern and
will return a point located at the center of the probe box. Then the probe will be returned to its original
location.

af

cfw Q0= -?nzi cHw - ~rO0= -?nzi

w2 2
L L
'hﬁ( el
’ ’
A+++OREEEREC GG saERBO A+ +OREEERECOIH v saERBO A+++OREEEREC GG saERBO
When the Pattern Finder probe the probe is moved over the pattern and then the returned to its
is fired... to acquire the point... original position

The measurement result is a point and is sent to
the Features template and the Results window. +
Point measurement results include:

Point 5, from 1 of 1 point

X=1.77078 ¥=0.86042 Z= 0.00000
F= 0.00000

* The feature type and feature number

* The number of points acquired and the
number of points used to calculate feature data

* The geometric center location of the pattern

e The form value

If the pattern is located outside the field of view, and if search rings were specified in the Tools/Options/
VED setup screen, the system will begin a systematic clockwise search of rings of areas outside the current
field of view to find the pattern.

NOTE
Details regarding the setup of Pattern Finder search rings are contained in the VED screen
portion of Chapter 10: Supervisor Setup.
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Creating a datum automatically

The Pattern Finder probe is often included in programs to create part datums automatically when measur-
ing a series of unlike parts or when measuring parts without fixturing. In these cases, the Pattern Finder
probe is used to find the landmark features necessary to construct a preliminary datum, and then used again

to find the precisely located
datum features for the measure-
ment datum.

Find landmark
features

b

Create

preliminary

skew & datum

Find precisely Create
- located P measurement
features skew & datum

The steps described above will be shown in the following example of creating a datum for a printed circuit
board without fixturing. First, the two bottom corners of the board will be found and used to create a
preliminary datum, then two fiducials will be used to create a precise measurement skew and datum.

Find and teach landmark features

The programmer moves the stage to position the bottom-right corner of
the printed circuit board under the video camera. The pattern probe is
then positioned over the corner, re sized and taught the corner pattern.

The probe is fired to return a point at the center of the pattern.

The programmer then moves the stage to position the bottom-left corner Tiv->r00-qza:
of the printed circuit board under the video camera, then teaches and fires
a probe to return a second point.

Create preliminary skew and datum
The two corner points are selected and used to construct a preliminary

skew.

Program Properties...

] Initial settings...

The two corner points are selected...

HEEHBRB

AL

24=-rOREEEES OB taEsBo

e
-
.
™
¥
[

A+++OEREBEECSGY FaansB

Program Properties...
Initial settings...
Heasure "Point 2"
Neagure "Poipe 4"

Skew on "Line 5"

and used to construct a preliminary skew

(S —— " — R .

The preliminary skew extends from corner to corner
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The bottom-left corner is then selected and used to create a preliminary datum zero.

Program Properties...

= Initial settings...
Program Properties... = " Heasure "Point 2"
] Initial settings... = * Measure "Point 4"
] - Measure "Point 2" # - Ske Ll s
H k Measure "Point 4" = * Zero the X¥Z of "Point 6"
H -+ ~ * Skew on "Line 5" M - Regls 2.5
. .. N

The bottom-left corner point selected... and used to construct a preliminary datum zero

o

L

| TESERRERER o P~ .

The preliminary datum is created at the bottom-left corner

Find and teach precisely located features
Now that the preliminary skew and datum are established, each of the two fiducials required for a precise
skew and datum can easily be found within a field of view area at the system’s lowest magnification.

The programmer moves the stage to posi-
tion the first fiducial at the left side of the
printed circuit board under the video cam-
era. The pattern probe is then positioned
over the fiducial, re sized and taught the
fiducial pattern.

The Circle probe is then positioned over the 2+-+ONREBECORY  HAHABO
fiducial and fired to return a point at the center of the fiducial at the left side of the board.

The programmer moves the stage to posi-
tion the second fiducial at the right side of
the printed circuit board under the video
camera. The pattern probe is then posi- =
tioned over the fiducial, re sized and taught

the fiducial pattern.

The Circle probe is then positioned over the 2+-+OEBEEECO0Y  +AEARD

fiducial and fired to return a point from the center of the fiducial at the right side of the printed circuit
board.
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Create measurement skew and datum
The two fiducial center-points are selected and used to create the precise skew for measurements.

Program Properties... Program Properties...
= Initial settings... Initial settings...
= L Heasure "Point 2% Measure "Point 2"
B » Heasure "Point 4" Measure "Point 4"
B -~ Skew on "Line 5" Skew on "Line 5"
H L3 Zero the XYZ of "Point 6% Zero the XYZ of "Point 6"
B Registration complete... Registration complete..
] e Heasure "Point 7" Heasure "Point 7"

Heasure "Circle 11"

+

"Point 12"

Heasure "Point 12"
iLole 13"

le 13

The two fiducial centers are selected... and used to construct a measurement skew

The bottom-left fiducial center point is selected and used to create a datum zero for measurements.

Program Properties... Program Properties...

Initial settings... Initial settings...

* Measure "Point 2" »; Heasure "Point 2"
¥ Measure "Point 4" L Heasure "Point 4"
] Skew on "Line 5" Ul Skew on "Line 5"
L Zero the XYZ of "Point 6" L Zero the XYZ of "Point &"
Registration complete... Registration complete...
c ) Heasure "Point 7"
Heasure "Circle 11" H O Heasure "Circle 117
Heasure "Point 12" H . Heasure "Point 127
Measure "Circle 13" = O Heasure "Circle 13"
Skew on "Line 14" @ -~ Sk
2 < Zero the XYZ of "Point 15"2
The bottom-left fiducial center is selected... and used to create a measurement datum zero
n
n

The measurement skew and datum zero are shown above the original
preliminary skew and datum
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Finding features when part variations exist

The Pattern Finder probe is often included in programs to locate features when part variability would make
it difficult or impossible without operator intervention. In these cases, the part is fixtured and a reliable
datl}m.i§ established, but part — — Add step:
Va.rl.ablhty causes the repeat- t;::t:re ¢ > Pa:tzt:-n FinI;Zr p{ Goto selected [
ability of certain feature loca- feature
tions to be low. The program 4

steps for finding and measur- |

ing a feature when a part datum I |
exists but part variability is an | Prevent probe |

. . | movement |
issue are diagrammed here. I I

Measure
feature

When these program steps run, the feature will be located by the Pattern Finder probe and moved to the
center of the field of view so that a video probe can be reliably positioned for measurement. Without these
steps, part variability would make video probe positioning unreliable without operator intervention.

The steps described above are shown in the following example of measuring the top-left hole of a pattern
of six holes in a printed circuit board.

Move to the feature :
The programmer moves the stage to place the pattern of six ##
holes under the video camera. -

Teach and fire the Pattern Finder
The Pattern Finder probe is positioned over the top-left hole,
re sized and taught the hole pattern. Then the probe is fired to
return a point at the center of the hole pattern. The program- » +—T@mggam@a\- taEmBL
« mer clicks OK to

complete the measurement.

High
= - -
Lo Probe:
v Ved Probes | Pattern Finder » 1 P t
w Light Control
Associate Light w/Mag
Set Lights wjMag Changes Pattern
[ et R ok |  Enerpt |
l g
Probe Library... ERGUE TR | T ‘
2+-+~6EBEEEECEOBY +AENBO Magnifications | Low »
The Pattern Finder probe is positioned... taught the hole pattern... and fired to return a point at

the center of the hole
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At this step in the programming process, the point returned from the center of the hole pattern is the cur-
rently selected feature. Adding a Goto Selected Feature step at this time will cause the system to position
the stage with the hole feature at the center of the field of view. This key step guarantees that the hole will
be located in a known position prior to its measurement, independent of part variability.

Tools
Tolerance » J Program Properties...
S Initial settings...
Filter... Bl Heasure "Point 1"
SO N Set full cnc mode...
Save part

Goto Position. ... Measure "Point 2"
m:t::')ff > :h.dFF:-aturr: Skew on "Line 3"

Capture Image  Chr+F8

Zero the XYZ of "Point 4"

B Registration complete...
Mqrunﬁm k o Select probe "Pattern™...
Customize. .. A
Options... Go to posgition (10.0709,18.8746,0.0020)
CNC... B e Heasure "Point 6"
Language » v Go to "Point 6%...

Adding a Goto Selected Feature step... /

positions the target hole
feature in the center of the
field of view

Measure feature
Now that the hole feature is located at the center of the field of
view, the Circle probe is used to measure it.

Default probe positioning is based on the assumption that part
variability is very low, so absolute probe coordinates are re-
corded as the program is created, and then used again to posi-
tion the probe each time the program is executed. When part
variability is an issue, the recorded probe position is no longer a
reliable indicator of the required probe position for new parts.

Since the last CNC move positioned the hole feature at the
center of the field of view, the required probe position is also
at the center of the field of view. Therefore, preventing any

Z2++-+BREBEBECOBIBGV g 1 81" =18

The hole is measured at the center of
the field of view
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probe movement away from the current position will guarantee an ideal probe position for measurement.
Probe movement prior to measurement is prevented by expanding the measure circle superstep, changing
the move type from absolute to relative and entering zeros for relative move coordinates.

J O Heasure "Circle 8"

J Select probe "Circle™...

o Wait for point(s) at (0.7450,1.5480,0.0000)...

/ Light control {1000.0,0.0,328.0,328.0,328.0,328.
J Finish measurement

Expand the measure circle superstep...

B «f O Heasure "Circle 8"
J Select prETdGTddid] ll

x [

J Finish me

AT Target Position
J Light cot Goto Approach | 0K |

Use Current | Cancel

z [ooom Previous "Wait" |
' = Next “Wait" |
" Relative Move

double-click the Wait for point step to display the dialog box...

B J O Heasure "Circle 8"

LERRRLIl | Target Position — |
J Light cot | w ]—DEI.‘I.‘IJ Goto Approach | | oK I
/ Finish me : b
¥ W Use Current | Cancel |
z Fiﬁiir““‘ Previous “Wait" |
) ' Next "Wait"
W Relative Move _ Nextwaic |

enter zero target position coordinates and set the Relative mode

When the program is executed, the hole will be found by the Pattern probe, centered in the field of view
and measured. The influence of part variations will have been eliminated by finding and centering the part
and by forcing a measurement over the selected feature location.
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Initial setup of the video probe system

The initial setup of the video probe system includes the addition of video magnifications with associated
zooms followed by the configuration of the highest magnification, configuration of the lower magnifica-
tions, calibration of camera skew and configuration of data collection parameters for each probe type. The
setup steps are diagrammed below and are explained in detail in the remainder of this chapter.

Add Confioure Configure
maghnifications hi hgst Configure lower Compensate for N probe data
with associated - ngifi calion magnifications camera skew collection

zooms 9 parameters
This page Page 120 Page 120 Page 131 Page 134
CAUTION
Probe setup functions are restricted to individuals who can provide the supervisor
@ password in one of the setup screens found under the Tools menu. Operators should

not attempt to perform any of the calibration or other procedures included in the
remainder of this chapter.

Adding magnifications with associated

Add required
number of
zooms magnifications to
. . . . . .. . . Probe toolbar
The process of adding magnifications with associated zoom positions is dia- 7
grammed here and explained in subsequent paragraphs. :
Add highest
magnification to
As the system is used, video magnifications are selected from the Probe Frobs Linrey
menu, and more often in typical use from the Probe toolbar. *
Associate zoom
position
As new magnifications are added, they automatically become available for
selection from the Probe menu. However, magnifications must be added to '"
the Probe toolbar using Add next mag to
|"probe th Tools/Custom- Probe Library
v Ved Probes | Circe » B e ools/iustom ¥
ize/Toolbars screen to
v Light Control | . Associate zoom
Associate Light witag High | become available from position
SEVNE o 4 the Probe toolbar
Teach Ved Edge... Med
Probe Library...
e 2 l¢—NO
Magnifications
— Low

YES

Magnifications are selected from the Probe menu Proceed to configure
or from the Probe toolbar (highest magnification
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Adding magnifications to the Probe toolbar

To add magnifications to the Probe toolbar:

1 Click the Tools/Custom- | Tools Joustomize x|
ize/Toolbars tab to display '™ | (R ll SR II Mise I] S"‘“"’"] B
the Toolbars setup screen. x:' % Display buttons without raised borders S
Goto Worm = Allow toolbars to be docked with other windows Apply
. . Goto Waorm Stop Toolbars _ Buttons In Toolbar All Possible Buttons
2 Click Probe in the N At | | e 2
3 . Goto L (Custom 2 iGoto Here
Toolbars list to display the aystick b Blcustoma Goto Selected Feature
buttons contained in the  Motersoff i s Lock
Image Ctl+F8 :‘:“w Ei:: Position
toolbar. b e B s
Programming L} .I;‘:rﬁ;:: rarns Datum Mlgli}:mm
Level
. kew Line
3 Select the required num- Options %n;‘ Poe
CNC
ber of new mag ? place- -] | e — — 3l
. . Language b e ot
holder magnifications from s | p_ |
the Possible Buttons list, and then click Copy to e
add the buttons to the Toolbar list. el
¥ User settable I

In this example, 4 magnification buttons were
added to the first placeholder magnification to create a Probe toolbar with 5 magnification buttons.

Buttons In Toolbar All Possible Buttons Buttons In Toolbar All Pogsible Buttons
mag_? =] [zoom Features -] Zoom Features -]
(Toggle between PV and Video Toggle between PV and Video
Toolbars Toolbars
fPan Pan
-------- Probes e e —
{Probe Library J -
; A Ko
mag_? mag_?
?
7 mag_?
=zl maa? = 5
ma
Rerriove I —Rs <- Copy I 9-
Map Part... I Map Part.. | mag_?
Map Workspace. . Map Workspace... | mag_?
¥ User settable ¥ User settable
Copying 4 more placeholder magnifications into the Buttons in adds 4 magnification buttons to

toolbar list of the Probe toolbar... the Probe toolbar
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Adding the highest magnification to the probe library

Initially, the probe library contains one placeholder magnification with a generic name (mag or mag_?).
New magnifications are added with user-defined names, however the initial placeholder magnification
cannot be renamed and so must be replaced. In this example, it will be replaced with a new magnification

named “High”, which will become the highest of 5 magnifications.

magnification:

To replace the initial placeholder

1 Click the Probe/Probe Library menu item to display the Probe Library screen, then expand VED and

click Camera 1 to display the camera’s video magnifications.

Probe Library Probe Library

MName Date
& Ved
R camera_1
VedProbes
[Probe’
v Ved Probes | Cirde »
v Light Control
Assodiate Light w/Mag
v Set Lights w/Mag Changes
Teach Ved Edge...
Magnifications 2 | Low » |
Click Probe Library... expand Ved to show cameras...

Probes
= Ved
camera 1

VadPro

Name
mag

Dat:

then select the camera to show

magnifications

2 Click New to add a new mag- |[IEEEEE

|
nification. The Create a New Probe | Pm\l:s: Name
. . . . | |= Ve ma
Library Item dialog box will be dis- | camera_1 .
| VedProbes
|

played.

3 Click the Magnification Item [ErEEEdeier i x|

; Iter Type
E}/pedgnl(l th;:n cll?lllquIZ.. "ll"he ;\Iew & Magnification oK |
ag dialog box will be displayed. ey i l

| Date | who

~Item Type-
" Magnification

f"Camera

Create New Probe Library Tt

-
=]

Mew
Delete
Sel Current
Disqualify

]

HLL{
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4  Enter the desired name (High in this example) then click OK. The new magnification will be dis-

played in the list.
x
Name: | High oK
Cancel

Adding other magnifications and associating Zoom positions

It is assumed here that optical Zoom positions
have already been assigned by the OEM or dis-
tributor, and that information regarding Zoom
positions and the associated magnifications is
available to you. To associate a Zoom position
with a magnification:

5 Select the magnification and enter the
desired Zoom position into the Mag tab at the
lower portion of the screen.

Finish adding magnifications and associating
Zoom positions for all the magnifications by
repeating steps 2 through 5 until all the required
magnifications have been added and a Zoom po-
sition is associated with each one.

In this example, 5 magnifications were added as
shown below.

Magnification Zoom position
High 7
4 5
Med 4
2 3
Low 1

Name | Date | Who | ew
mag - -
High Delete

Set Current

Disqualify

diid

Probe Library

Probes Name [ Date [Whn I New
= Ved mag =
camera_1 Delete
VedProbes

Set Cument

Disqualify

ikl

OK

~P e
L}

6ﬁsa¢ ] Resolution ]Autn Focusl Mag ]

+ ~Source - ‘

= IH ah
S < Zoom Position | T
4

7

/

Enter the zoom position for the selected magnification
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Deleting magnifications

Occasionally it might become necessary to delete a magnification. In our example, the initial placeholder
magnification should be deleted but is still the current magnification, and as such cannot be deleted. In
general, to delete a magnification:

1 Select a different magnification (the High

. Name | Date | Who B
mayg in this example) and click Set Current to set ﬁ - -
it as the current magnification. Now the desired |} . L
magnification can be deleted. ;"3“ - 5 Set Current

Low & = Disqualify

I

2 Select the magnification you wish to delete

. Name | Date Who N
and click Delete. __ -
High - - Delete
4 - =
You will be asked to confirm your intention. |Med £ - Set Current

Click Yes to finish deleting the magnification. Disqualiy

gl

QCs000 o _XL

@ Are you sure you want 1o delete the selected item?

*

No |
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Configuring the highest magnification

The auto focus, edge recognition, pixel resolution and offset should Calibrate
be configured for the highest magnification before configuring the autofocus Page 122
parameters for lower magnifications. ¢

Calibrate edge P 124
Please refer to the page numbers shown near the diagram for in- recognition age
structions regarding configuration steps. ¢

Calibrate pixel

resolution Page 127
Calibrate offset Page 129

v

Proceed to configure
lower magnifications

Configuring the lower magnifications

The auto focus, edge recognition, pixel resolution and offset should Calibrate pixel
be configured for the highest magnification before configuring the resolutions
parameters for lower magnifications. ¢

Page 127

Calibrate
Please refer to the page numbers shown near the diagram for in- offsets against
highest Page 129

magnification

v

Calibrate
autofocuses at
lower
magnifications

4

Proceed to configure
camera skew

structions regarding configuration steps.

Page 122
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Calibrating auto focus

Auto focus is calibrated for the highest magnification as the first step of the entire video probe system setup
process.

NOTE

Auto focus should not be calibrated for lower magnifications until all configuration
steps are performed for the highest magnification, and pixel resolutions and offsets are
calibrated for the lower magnifications. Refer to the diagrams on the previous page
for the correct sequence of steps.

To calibrate auto focus:

1 Click Probe Library to display the Probe Library screen, then click the Auto Focus tab in the lower
portion of the screen.

[Probe.
v Ved Probes | Circle »
Name [ Date [ Who [ New
B I =
: il camera_1 4 - Delete
wiSettiohts vitien Clinges VedProbes Med - e [EETE
Teach Ved Edge... 2 % - Set Current
Magnifications llow Disqualify |
OK |
Properties
Offset ] Resolution ] Auto Focus ] Mag ]

-Search
Search Dist: [ 0.00000 _Teach.._|
Focus offset: [U 00000
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2 Click the Teach button to begin the auto focus calibration || Propstiss

process and display the Focus Teach dialog box.

3 You will be instructed to put
a calibration artifact in focus.
Focus on a circle artifact, posi-
tion the circle probe over it and
click Next.

4 You will then be instructed
to move the image out of focus.
Defocus the image and click
Next.

5 The system will perform an
auto focus and then instruct you
to click Finish to save the search
distance for the current magnifi-
cation. Click Finish to save the
search value and conclude the
auto focus calibration.

Offset | Resolution ] Auto Focus ] Mag |

Search

Search Dist: W Teach..,
Focus offset: | 000

T

Put the image in focus and press Next.

The minimum contrast is 5

Mave out of focus in the safe direction and press Next.

The minimum contrast is &

[P TN

IEITTEE—— X
Press Finish to save teach values, Finish Search | Teach,. I
Search Dist: -0.9160
Focus offset: |1
Previous
The minimum contragt is 5 Cancel
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Calibrating video edge recognition (Teach)

Video edge recognition depends on the contrast between the adjacent light and dark areas that define edges,
and must be calibrated (taught) to ensure consistent video measurements.

In most instances, this is a straightforward process of adjusting the lighting and focus to obtain a sharp edge
at the highest magnification, and then teaching edge recognition using the Simple tool. However, when the
lighting and contrast values change significantly across the required range of magnifications, the process
should also include associating light levels with each magnification, as explained earlier in this chapter.

To calibrate video edge recognition:

1 Select the highest magnification from the Probe [Probe. -
menu or the Probe toolbar. vVt Paghes Srdey
v Light Control
Associste Light witiag High
Set Lights w/Mag Changes ool
TRt et eios
Probe Library... Med

Magnifications

2 Adjust the light and focus @S 2| TN r oD e #
to obtain a sharp edge and then T L Q '}‘
. . af Al e
position the Simple probe across iy
the edge in the appropriate orien- ‘t& - >
tation.

e e
Adjust lighting and focus to then position the Simple

box. Set Lights wjiag Changes
— - " Strongest Advanced

& Auto

j j obtain a sharp edge... probe across the edge
o
3 Click Probe/Teach [Probe |
VED Edge to display ¥ VedProbes I simple > | piace the simple tool over the edge and press OK.
the Edge Teach dialog “mwm P Cancel |

 Soft
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4 In most instances, the Auto algorithm can be selected and provides excel-

s .. —Edge Algorithm——
lent edge recognition performance. However, some measurement applications € First
might benefit from the selection of one of the other algorithms. Select an edge
algorithm by clicking its radio button and then clicking OK. " Strongest
& Auto
First The first edge that meets the system contrast criterion of 50% l"‘tkSoﬂ
maximum contrast. This selection is useful when measuring

narrow features.
Strongest The strongest contrast edge. This selection is useful when conducting measurements in
the presence of edge or surface noise.

Auto The system evaluates edge data and selects the optimum edge. This selection is the
best all-around setting for edge detection.
Soft The edge is selected based on contrast criterion specified by the user. The selection

is useful when low contrast edges are being measured.

When the Soft edge algorithm is selected, the Soft Edge dialog box will be [T el R x|

displayed and a user-defined minimum contrast criterion can be entered that — [ag— Percent oK

is lower than the system criterion of 50%. Barcal
Standaid Teach... | Apply |

5 Click OK to perform the calibration. A red data point will be shown
where the Simple probe crosses the edge.

T x
Place the simple tool over the edge and press OK.

- Edge Algorithm —

: X
" First ﬂl
 Strongest Advanced... |

& Auto
| € Soft

Click OK to perform the edge calibration... a red data point will be
shown at the edge
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The minimum contrast criteria for the other edge algorithms can be changed from the system default to
user-defined values if desired by using the Advanced edge teach functions. Click Advanced to display the

Advanced Edge Teach dialog box.

Edge Teach .

Advanced Edge Teach

Place the simple tool over the edge and press OK.

| OK I
- Edge Algorithm
¢ Firet Cancel |

" Strongest Advanced...

& Auto
 Soft

B e R

The contrast values of the current edge are shown in the data fields and on the graph of the edge. The low
and high edge contrast values are shown in the Edge Strength fields, and the current minimum contrast
value for edge recognition is shown in the Min Contrast field and on the graph by a green horizontal line.
Clicking the Teach button enters the minimum contrast criterion for the selected edge algorithm into the

Min Contrast field.

Typically, the edge criterion entered by the system is adequate to provide excellent edge recognition for
most applications. However, the criterion for the selected edge algorithm can be changed by entering a
new value into the Min Contrast field and then clicking OK.
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Calibrating pixel resolution
Pixel resolution must be calibrated for each magnification to ensure accurate measurement results. These
calibrations are performed as part of the overall initial setup of the video probe system, and should be
performed under the following circumstances:

 The first pixel calibration is performed at the highest magnification
» Subsequent pixel calibrations at lower magnifications are performed without adjusting the focus
obtained at the highest magnification.

To calibrate pixel resolution:

1 Click the Probe/Probe Library menu item to display the probe library, and then click the Resolution
tab.

[Fretc
v Ved Probes | Circle »
Name | Date | Who | New
v Light Control S-Ved High
Assodate Light w/Mag » =
v SetLights wﬁh:dwlges camera_1 4 = = Delete |
Teach ved Edge. VedProbes Med __
= = “ Set Current
L < : Séchi |
Magnifications | Low ¥ Disqualify I
oK |
~ Properties
Offset | Resolution R] AutoFocus |  Mag |
i~ Pixel Resolution—————
X | 0.000000000000 &l
Y: |{J 000000000000

2 Select the desired magnification o [Date [Who Niow
Name and click Set Current. - =
4 - - Delete
Med = =
2 - - Set Current
Low - -

Disqualify

(0]

Ll
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3 Click the Teach button to begin the calibra- | properties-

tion process. The pixel calibration procedure will Ofiset | Resolution | AutoFocus |  Mag |

use a circle artifact that you provide as a measure- Pixel Resolution —————

ment standard. You will be asked to enter the X ]0.000000000000

artifact diameter. Y [0.000000000000

4 Enter the artifact diameter us- 7| W =1 Teach High picel sz x|
ing the current unit of measure and  Aqifact Diameter [1"00000 Continue Use the circle probe to measure -]
click Continue. In this example, a Lh:n:_'ﬂfm'"“'w Okwhen

1 mm diameter artifact was used. ﬂl

You will be instructed to measure =l
the artifact using the circle probe. Ok | Enerpt |

Hemove Last | Cancel [

5 Measure the circle artifact and click OK to complete the calibration.
The resulting resolution values will be entered into the Pixel Resolution fields.

W = 2 —Properties
=10lwl - 41010 ¢lobd Offset ] Resolution ] Auto Focus ] ]

Mag

i~ Pixel Resolution :
X [0002921957877 _Teach.. |
vy [0.002922039854

(2] e ol il xl

90 Pts
Circle
) ok I Enter Pt I
~—— i T

6  Click OK in the Probe Library screen to complete the pixel calibration, or select the next magnification
to be calibrated.
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Calibrating offset

Pixel offsets of all lower magnifications must be calibrated against the highest magnification to ensure that
specimens remain in the center of the view when switching between magnifications. These calibrations
are performed as part of the overall initial setup of the video probe system, and should be performed under
the following circumstances:

* The first offset calibration is performed at the highest magnification to establish the calibration
magnification standard and time/date stamp the calibration.

 Offset calibrations at lower magnifications are performed after performing all pixel resolution
calibrations.

* Offset calibrations at lower magnifications are performed without adjusting the focus obtained
at the highest magnification.

To calibrate offset:

1 Click the Probe/Probe Library menu item to display the probe library, and then click the Offset tab.

[oee
v Ved Probes | Circle »
+ Ught Contred Toa: l-l\;;:le | Date | Who | New I
Associate Light w/Mag = o -
v SetLights wﬁia‘;d\mges camera_1 4 Delete |
Teach Ved Edge VedProbes Med
2 Set Current
e e
Magnifications |Low » Disqualify I
oK |
-~ Properties
Ofiset | Resolution | AutoFocus |  Mag |
Family name: ]‘.-‘E-{I
- Offset- 1
X |0.00000 T&Ll
Y |0.00000
z | 0.00000
I~ Reference (other probe families are calibrated relative to this one)
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2 Select the desired mag-

is selected first, and must be
defined as the reference for

Disqualify

nification Name and click o= T oo e | =
Set Current. = Ved |m - = —I
camera_1 4 - Delete |

VedProbes Med =
The Highest ificati 2 = * Set Current
e Highest magnification A o |

other calibrations. Check
the Reference box to define
the highest magnification as
the reference.

Properties -

Family name: I VED
Offset
x [0.00000 ﬂl

Y |0.00000
Z I 0.00000

Iy

Offset ] Resolution ] Auto Focus ] Mag

¥_Reference (other probe families are calibrated relative to this one)

OK

3 Click the Teach button to begin the calibration process. When the
Highest (reference) magnification is selected, clicking the Teach button
ends the calibration process. When a lower magnification is selected,
the calibration process continues. The magnification will be changed to
the reference magnification and you will be asked to measure the circle
artifact at the highest magnification.

14| Reference Probe High

Measure the qualification artifact |
with the reference probe. Click
[the "'0K" button when finished.

Ix

-

0k |  EnterPt

I (S

Hemove Last | Cancel
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proceed to the next step in the calibration process.
The magnification will be changed back to the one
selected for calibration and you will be asked to
measure the circle artifact again at the new magni-
fication.

4 Measure the circle artifact and click OK to e =
N Tlole - A0k 2lord

g Teacha x|

Measure the qualification artifact ~| \ 151 Trach boh pins

with the probe you are
calibrating. Click the "0k button 90 Pts

when finished. Circle

=l \ e | Emerm |
0k | Enter Pt I

Remove Last | Cancel l

5 Measure the circle artifact again and click OK to complete the offset calibration at the selected mag-
nification. The resulting offset values will be entered into the Offset fields.

x

Family name: | ED
Offset =
X [ome || s

o IEII]S19
z IU.EIJDD

I~ Reference (other probe families are calibrated relative to this one)

6  Click OK in the Probe Library screen to complete the offset calibration, or select the next magnifica-
tion to be calibrated.
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Compensating for camera skew

Camera skew is a misalignment of the optical and measurement stage X-Y coordinate systems. The camera
skew compensation function measures this misalignment and calculates the compensating angle that will
be applied to subsequent measurements to eliminate misalignment inaccuracies. This calibration is per-
formed as part of the overall initial setup of the video probe system, and should be performed only after all
calibrations of the highest and lower magnifications have been successfully completed.

To calibrate camera skew:

1 Select the lowest magnification from the Probe menu. [ probe

2 Click the Probe/Probe Library menu item to display the probe li-

v Ved Probes

Light Control

Assodate Light w/Mag
Set Lights w/Mag Changes

Teach Ved Edge...

Magnifications

brary, and then select Ved to show the camera in the right portion of the
Probe Library screen. Make sure the camera is highlighted.

[Probe.
v Ved Probes

| Circe »

Probe Library

 Light Control
Assodate Light wiMag
v SetLights w/Mag Changes

Teach Ved Edge...

. Magnifications

| Low »

Delete
Set Current

Disqualify

Rl e

OK

Probes Name | Date | Who | N
& camera_1 - -
VedProbes - -
~Properti
Offset | Orientation |

Family name: | VED
~Offset—————
X ]0 00000 M

Y ]0.00000
74 ]0.00000
1

¥ Reference (other probe families are calibrated relative to this one)




Compensating for Camera Skew 133

3 Click the Orientation tab to show the Camera Skew data properties

field. Offset | Orientation |
~Camera skew-
Teach... |
ID.DDI}UUD{JOUDDD

4 Click the Teach button to begin the calibration process. You will be warned that the lowest magnifica-
tion must be selected as current to perform the camera skew calibration. Click OK to proceed.

Properies x
Ofiset | Orientation | Before Performing this procedure, the lowest Mag of the camera you are calibrating should be “set current.”

Ifit is not, select Cancel, set that Mag current, and initiate this procedure again.

"Camara skew———

Teach. ..
oK Cancel
[0.000000000000 ‘ _l ﬂ]

5 You will be instructed to measure a circle artifact on the left side of the live video window. Position
the artifact in the approximate center of the left side of the live video window, measure the circle and click
i34 Camera Skew Calibratio x|

1.Measure a circle on the left =]
side of the Field of View. 2.5elect
OK.

ok | EnterPt |

Hemove Last | Cancel I

OK to complete the measure-
ment.

5] Heasure Magic x|

Ok Enter Pt I

BRemove Last | Cancel I




134 QC5200 Series User’s Guide

6 You will then be instructed to measure the same circle artifact on the right side of the live video
window. Position the artifact in the approximate center of the right side of the live video window by mov-

1.Measure a circle on the right ~|
side of the Field of View. 2.5elect
OK.
=l
ok | EnterPt |
Hemove Last I Cancel I
ing the stage in the X-axis, (
measure the circle and click e
OK. \>
x|

Circle
Ok R?J EnterPt |
Bemowlast| et || ERlOREEEEHCMEEET

CAUTION
Allow the stage to move on only the X-axis. Movements on the Y-axis will result in
camera skew calibration errors.

The resulting compensation value will be entered into the ~Propertios
Camera skew data field. Ofiset | Orientation |

. . . Camera shew————
7 Click OK in the Probe Library screen to complete the Teach...
[0.212323051161

camera skew compensation.

CAUTION
Camera skew should be less than 1.00 degrees. If the value of camera skew is 1.00
degree or more, seek the assistance of a qualified optical technician for mechanical

system adjustments. Do not attempt to make mechanical adjustments to the optical
system yourself.
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Configuring video probe data collection parameters

Video probe data collection parameters include the maximum number of scans generated or points col-
lected when fired, distribution of points collected by circle probes and the minimum distance between
points collected by the worm probe. Not all video probes have parameters that are configurable. Video
probe configurations are listed below.

Video Probe Configurable parameter
Average Max scans when fired to return a single point
Blob Not applicable
Buffer Max points returned when fired
Capture Not applicable
Circle Max points returned when fired, or the distribution of two returned points
Crosshair Not applicable, always one scan to return one point
Farthest Max scans when fired to return a single point
Height Max scans when fired to return a single point
Nearest Max scans when fired to return a single point
Pattern Max points returned when fired
Simple Not applicable, always one scan to return one point
Video charts No points are returned, charts are only used for visual inspections
Width Max scans when fired to return two points
Worm Max points returned when fired and the minimum distance between points
NOTE

Detailed information regarding the use and configuration of video probes is contained
in Chapter 5: Measuring.

To configure the data collection for a video probe:

1 Click the Probe/Probe Library menu item to display the probe library, and then select Ved Probes to
show the video probes in the right portion of the Probe Library screen.

Tprobe i
v Ved Probes | Crde » | [Brobes Name [ Date [Who 2] new |
= Ved Average - -
4 “*‘_C:"L:'m a Blob Z 3 Delste |
Assacal Mag N Buffer - -
v Set Lights w/Mag Changes Caplure Set Current
Circle
Teach Ved Edge... Crosshair isauali
Disqual
Farthest - squally
Height - -
Magnifications llow » Nearest E 2 x|
Pattemn
Simple - -
VideoCharts - - —
Width - - ;I
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2 Select the desired probe
from the list of probes. The
probe’s data  collection
parameters will be located
on the bottom portion of
the screen. Change the
data collection parameter if
necessary by entering a new
value into the data field and
then clicking OK.

S e R T A R O TR R B Ot -
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Chapter 5:
Measuring

Measurements can be conducted using video edge detection on manually controlled systems, or on auto-
mated CNC systems. Features can be probed manually by the user, or automatically under program control.
The measurement of features can be limited to probing points, or might require the construction or creation
of new features in addition to probing. However measurements are conducted, the fundamental measure-
ment process and the tools required to perform measurements remain unchanged. Here’s what you’ll find
in this chapter:

Measurement ACTIVITIES ......eecvieiuireereeerieerieetieereeeiieeseesteeereeeseeereeeseeaaneens 138
The measurement WOTKSPACE ........ccveevierieeieiiiienieeeesie e 138
The MEeaSUTEMENT PTOCESS ...vveeurrerrreerieriieeieertteeteesreereesreeeseenseesnseenseesnns 138
Preparing to use Video ProbesS........ccveveeeciierieeiieeiieeie e eveesiee e 139 o
Establishing the measurement reference...........cccoevveeeveeveeiciieneennnenns 139 =
Probing and measuring features. ...........ccooceeeerieieiiene e 144 i
MEASUTE MAZIC.....cueeuieiieiieiieiteit ettt sttt 144 g
PrObING fEATUTES .....oveevveieieieeeecececeeeeee et 144 2
Probing specific feature types.......ccoovevvereeieniieiecieeieeeeieeeeee e 146
POINES .ot 146
LINIES ettt 147
AATCS ottt ettt et e et e e e et e e e naaaennraeas 148
CATCLES ettt ettt ettt et e e ae s 149
STOLS .ttt 151
DISTANCES .ottt ettt sttt eaea 152
ANGIES .ttt sabeen 153
BLODS .t 155
Profile Mmeasurements..........ccueecvieeieeciieeiieeie e 156
Constructing fRALUTES .......eouervirierierieieieiet ettt ettt 172
POINt CONSIIUCHIONS ....cuveneeiienieiieiieiieiee e 173
LN CONSHUCTIONS ....veuvientiiieieeiieetceee sttt 178
DiStance CONSIUCTIONS ......eeveruieiiriieiieiieie et 185
Circle CONSIIUCTIONS ....cuveevieieiieiieciieeieeeeie ettt et e ere et eae s e 191
ATC CONSIUCTIONS ...eovviieiiieiiieteeetie et eeteeeteesieeeseebeeebeesseesebeeseeesseens 194
ANGIE CONSIIUCLIONS ...ttt sttt 195

Creating fEATUIES .....ecvervieieeiieieeiieie ettt sae e 196
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Measurement activities

QC5200 measurement sessions can include one or all of the following activities:
* Establishing a measurement reference
* Probing and measuring features
* Constructing features
* Creating features

The measurement workspace

The recommended minimum workspace configu- I ———

ration for performing measurements and other ac- | T@ e e
circla 4, from 4 o points
tivities described in this chapter includes the: o033 a= 0.0ms L
s =0 2= 0.
* DRO window — :

 Features template

* Results window

e Part View window
e Live Video window

OIY|V|V]¢ W€

NOTE
Workspaces are described in de-
tail in Chapter 2: User Interface.

[VZN604 [Contesion [MM (X10 [ D0 [ | editng

The measurement process

The basic measurement process shown here is identical for all feature types. The details of individual
measurement steps are described in the remaining pages of this section.

Pl'epal'e to Measure Measure Select Measure
use Video |—p» :-g;:i:;::; 3| Skew |—»| Zero datum |—p»| Magic or a measure —p» Pfr::t‘:“fze
probes alignment point function
~— 5 _
~r ~"

Establishing the measurement reference Probing and measuring features
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Preparing to use video probes

The system stage and optical system must be well-maintained, free of scratches and other damage and
clean. The optical magnification and part lighting must be prepared as described in Chapter 4: Probes.

Establishing the measurement reference

A reliable measurement reference must be established before part features can be probed and measured.
This reference will be created by the user and will ensure:

* A level part surface

* Precise part alignment

e An origin or datum zero for the measurement coordinate system

Leveling the part (optional)

When the surface plane of the part is not orthogonal to the measuring axis, small cosine errors can be gen-
erated during the measuring process. These errors can be minimized or eliminated by leveling the part.

CAUTION
This is not required in most well-maintained systems. Additionally, if the depth of
@ field of the lens system is not much less than the level error, no benefit can be gained

from leveling the part.

Bulanseapy S

To level the part:

1 Click the Datum/Level menu item. A description of the leveling measure- | 0stm

ment process will be displayed in a prompt window. 0T T =
Skew... l! | Non feat

2 Perform the leveling measurement by probing 3 or more points that are well Gl |itbon feat

distributed across the surface of the part using the Height probe, and then click R

OK in the prompt window.

T Arolrazlotd Mo =G = MRE == ]

] ] ]

PIER e T e ooy e MM L 0o m | PIER e T e ooy e MM L 0o m | PR EEnEEEE e T THAERER

Three points of the Metronics quickie slide are probed to perform part leveling
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The level plane feature will be added to x||E
Features | Program | Runs |
the Features template. i ] j
r ] Plane 1 Level

Creating a skew alignment

When the part is misaligned (twisted) in
the X-Y plane, small cosine errors can
be generated during the measurement
process.

- a0 o
These errors can be eliminated by creat-
ing a skew alignment for the part. The skew align-
ment includes a precise measurement of the part
misalignment. Once the misalignment is known
to the system, subsequent feature measurements
are automatically compensated to eliminate cosine
errors. Measurement data in the Results window
and feature images in the Part View window will
reflect measurements of a perfectly aligned part.

A part misaligned in the X-Y plane

To create a skew alignment:

1 Click the Datum/Skew menu item. A description of the skew alignment | patum

process will be displayed in a prompt window. Wit -

Level...

Zero... | Non feat

Rotate...

2 Perform a skew alignment by probing 2 or
more points well distributed along the entire length
of the desired part reference edge, and then click
OK in the prompt window.

o

P o ) 0] (2 ) W 3 "
The bottom edge of the part is probed with the Buffer
probe to perform skew alignment on the x-axis
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The skew line feature will be added to

||

the Features template and shown in the

I Features | Program | Runs |

1] Tor [wame

Inawm I:

Part View window.

I

Flane 1

Creating a datum zero point

Creating the datum zero point is the final step in establishing a valid Cartesian or polar coordinate system
for subsequent measurements. The datum zero point will be used as the origin of Cartesian or polar sys-

tems. The datum zero point can be positioned in any

location that satisfies the measurement requirements

of the user. The datum zero point can be created by probing a point, or by constructing a point from parent

features.

Probing a datum zero point

The datum zero point can sometimes be created directly
by probing a point. Simple probing is more often possible

when the part is precisely aligned in the stage.

To probe a datum zero point:

1 Select the crosshair probe if necessary by clicking the Probe/Crosshair menu item.

2 Click the Datum/Zero

[ Datum
menu item. A descrip- Datum Magic...
tion of the datum zero Level.. _

. Skew... | Line 1
measurement process will [ zeo. ) _Pont2 |
be displayed in a prompt Rotate...
window. Set Machine Zer

3 Create the datum zero point by probing the de-
sired point, and then click OK in the prompt win-
dow.

| Probe
v Ved Probes | Crosshair »

Light Control Average

Assodiate Light w/Mag Cirde

Setlighs wiMog Changes EETa—
Blob

Teach Ved Edge...
Buffer

Probe Library... Farthest

Magnifications | High »  Height
Nearest
Pattern Finder
Simple
Video Charts
Width
Worm
Load Video Chart...

§HEES

HAemove Last |
F Aato Zero

Cancel
I Xhds
I Zhds

I~ ¥ Axis

A+ roEEEFE ooV | HHEENR

The intersection of X and Y axes is probed with the
crosshair probe to perform a Datum zero

Bulanseapy S
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The datum zero point will be added x||E
to the Features template and the Features|Program|Runs|
coordinate system graphic will be |l Ze2 [Name e I_—‘J
completed in the Part View win-
dow.

& Blane 1 Level

Constructing a datum zero point
The datum zero point can be con-
structed from parent features when
simply probing the desired point is

not possible. o ﬂﬂ

It would not be possible to provide a single description of this process for all measurement applications that
require feature constructions to create a datum zero point. However, the concept illustrated by the example
included here and the construction techniques described later in this chapter can be used to create a datum

zero point for any measurement application.

In this example, a datum zero point is constructed at the intersection points of the X-axi
tom of the part (skew axis), and the Y-axis along the left side of the part. This point coul
directly because the left bottom corner includes a radius, and the part is misaligned
in the stage. Errors resulting from the misalignment have already been eliminated by
creating a skew alignment along the bottom of the part. The datum zero point will be

constructed from the X (skew) and Y part axes. w
Arc... F5

To construct the datum zero point:

1 Click Measure Magic or the Measure/Line menu item. A description of the line
measurement process will be displayed in a prompt window

2 Probe 2 or more points well distributed along
the entire left side of the part, and then click OK in

s along the bot-

[ Measure

d not be probed
Measure Magic... F2
oint... F3
Cirde... F6
Slot... F7
Blob... F8
Angle... F11
Profile...

Other 3

the prompt window. 50 Pts
Buffer

o | Emer |
Remove I.ute I Cancel I
Create...

2+ IoiEERE@eoe] |

K318 1] 8l

The left edge of the part is probed with

the Buffer probe

to acquire a line for the construction of a datum zero
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The line feature will be added ||

to the Features template and Features|Program| Runs| ’

shown in the Part View win- [Zl Toi [Name [Dacum |ﬂ
& Flane 1 Level

dow. - Line 2 Skew, Z

0 o

3 Select the new line and the

skew line in the Features tem- | goatyres| Program| Runs|

plate (the X and Y part axes). [z] To1 [vame Joacum
& Plane 1 Level

Bulanseapy S

KIS |

4 Click the Datum/Zero menu item. The datum zero point will be con-
structed at the intersection of the two lines, and will be shown in the Features Skew... | Non feat
template and in the Part View window.

x
Features | Program | Runs |

|z] To1 [Name |pacum |ﬂ
& Flane 1 Level

~ I Skew

Line 2
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Probing and measuring features

Part features are measured by creating a part datum, and then by probing and collecting points that define
the feature’s shape and location. Feature points can be probed using Measure Magic or by using a specific
measurement function such as the line or circle function.

Measure Magic

Measure Magic analyzes feature data collected by part probing and automatically determines the feature
type. Measure Magic supports the following feature types in the QC5200:

» Points

* Lines

 Circles

e Arcs

When Measure Magic is used, and more than the minimum number of points required to classify a feature
are acquired, the feature type can be changed manually by the user if necessary. However, when a specific
measure function is used to probe feature data, the feature type cannot be changed.

Probing features

The feature probing process is essentially the same for all feature types, and is shown below:

Select Measure Magic Probictaatiive Click OK to terminate
or a measurement |—P oint(s) —» probing and complete
function s the measurement

Point... F3 Buffer
Arc... Q F5 o | EnterPt |

Circle... Fé Remove Last ] Cancel i

Other »
¥ - -~ I0I0l=<I 2l

The measurement function is Points are probed using the Probing is terminated and the
selected from the appropriate video probe results are shown by clicking OK.
Measure menu or toolbar
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The following feature measurements are supported by the QC5200:

e Points e Slots * Blobs
e Lines ¢ Distances

e Arcs * Angles

e Circles ¢ Profiles

Features can be probed manually or automatically as part of a program using video edge detection in
systems that include CNC stages.

NOTE
Manual probing is discussed in Chapter 4: Probes. Automatic probing is discussed in
Chapter 8: Programming.

Bulanseapy S
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Probing specific feature types

While the probing process is essentially the same for all feature types, the minimum number of points
required and the geometric placement of these points are different. The unique requirements for probing

each specific feature type are described in the remainder of this section.

Points

A minimum of one probed point is required to measure a point.
Multiple points can be probed if the feature location is indistinct
and it is considered a benefit to use the geometric average of many
locations.

When a single point is probed, Measure Magic will correctly recog-

nize a point feature. However, when multiple points are probed, it A Single point is probed to measure

is possible that Measure Magic will assign the wrong feature type to
the data. If the wrong feature type is assigned, it can easily be changed by right-click-
ing the Results window and selecting the point feature alternative.

Measurement results are shown in the Features template, Part View window and
Results window. The Results window shows the feature identification number, the
number of points used in the measurement, the coordinate location of the point and
the form error. When only one point is probed, the form error is zero. When multiple
points are probed, the form error is the sum of error magnitudes of opposite polari-

ties. " oxo

F= 0.0000D

the location of a point feature

Measure Magic... F2

Line... l! F4

Arc...
Slot...

F5
Fé&
F7
F8

+ Point 5, from 1 of 1 point

X= 0.29980 Y= 0.38402 Z=-D.00024

F9
Fi1

x|
Features | Program | Runs |
[1[zoi]vame [patum |j
& Flane 1 Level

-~ Line 2

-~ Line 3

2 Point 4 Zero




Lines

A minimum of two probed points is required
to measure a line. There is no practical limit to
the number of points that can be probed, and in
general accuracy is increased by probing more

points.

Probing and Measuring Features

A best-fit algorithm is used to define the line
when more than two points are probed. The line
fit to the probed data can easily be changed by
right-clicking the Results window and select-

v Least Square Best Fit Line

Point
Circle

ing the desired fitting
algorithm. Please refer
to Appendix C: Data

Fifty

Arc

O —
[210]] + A I0I0I=<Ielofd

[ e x

50 Pts
Buffer

EmerPt |

Ok
Hemowve Last Cancel

Pl o e (] [E {21631 [0 O (] S I E S 8 [ 2"l (<)

points are probed using the Buffer probe to measure
a line feature

Fitting Algorithms for details regarding the fitting algorithms.

Measurement results are shown in the Features template, Part View window and Results window. The
Results window shows the feature identification number, the number of points used in the measurement,
the angular orientation of the line, the coordinate location of the center of the line and the form error. When
only the two required points are probed, the form error is zero. When more than two points are probed, the
form error is the sum of the two greatest opposing error magnitudes.

Click the feature stamp
icon in the left corner of the
Results window to display
the Feature Stamp window.
The line will be shown
with data point form er-
rors in blue, filtered points
in yellow and the greatest
two opposing form errors
in red.

)
Line 7. from 6 of 6 points
= 0°00'12" YZa= 0°00'00" ZXa= 90°00'00"
=1.62274 Y =1.70314 Z =10.00425

=0.00665

Eroe

Features | Program | Runs |

[ I l‘rollﬁawe ]Da:m

Plane 1
Line 2
Line 3
Point 4

Point 6

Level

N - \\E

Bulanseapy S



148

Arcs

A minimum of three probed points is required
to measure an arc. There is no practical limit

QC5200 Series User’s Guide

to the number of points that can be probed,
and in general accuracy is increased by prob-

ing more points.

When the arc is less than 185 degrees, Mea-
sure Magic will correctly recognize the arc

feature. However, when the arc is 185 degrees
or more, it is likely that Measure Magic will

v Least Square Best Fit Circle

assign the circle fea-

[21e]w] - A IOI0l=< 2 lold

[i5i Measure Hooe

85

High

Pts
Circle

0Ok EnterPt |

Remove Last I Cancel ]

1A rleEmEERe e | [FaEe)

Min Superscribed Cirde ture type to the data. Eighty five points are probed using the Circle probe to

i naked e measure an arc feature

Least Radial Distance Circe If the wrong feature

f::t type is assigned, it can easily be changed by right-clicking the Results window and

Measurement results are shown in the Features template, Part View window and Results window. The
Results window shows the feature identification number, the number of points used in the measurement,
the radius, diameter and length of the arc, the coordinate location of the center of the arc and the form error.
When only the three required points are probed, the form error is zero. When more than three points are
probed, the form error is the sum of the two greatest opposing error magnitudes.

Click the feature stamp icon
in the left corner of the Re-
sults window to display the
Feature Stamp window. The
arc will be shown with data
point form errors in blue, fil-
tered points in yellow and the
greatest two opposing form
errors in red.

“5i Feature Stamp x|

Features | Program | Runs |

Arc 8, from 5 of 5 points

d=0.58799 L=
¥Y=1.42063

62°16'23"
Z=0.00319

[1 [roi]name

]Da:\m

Plane 1
Line 2

Line 3

Lavel
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Circles v e x|
A minimum of three probed points is required El@lwl - A I0I0kI2lofd

to measure a circle. There is no practical limit
to the number of points that can be probed, 4
and in general accuracy is increased by prob-
ing more points. Low

When 185 degrees or more of the circle is
probed, Measure Magic will correctly recog-
nize the circle feature. However, when less

than 185 degrees is probed, it is likely that _ )
Measure Magic will assign the arc feature A rloEEEB@eel] | [ aEen]

If the Ninety points are probed using the Circle probe to measure a
circle feature

type to the data.
m"t wrong feature type is as-
m signed, it can easily be changed by right-clicking the Results window and selecting the
Seosetime circle feature alternative.
. . . . ircle
A Dbest-fit algorithm is used to define the circle when more than three points are M u.| N

probed. The circle fit to the probed data can easily be changed by right-clicking e e

. . . . . Least Radial Distance Circle (6) ]
the Results window and selecting the desired fitting algorithm. Please refer to Ap- Paint =
pendix C: Data Fitting Algorithms for details regarding the algorithms. :‘: i
Measurement  results —are _] ﬂm . = 3

shown in the Features tem-
plate, Part View window and
Results window. The Results
window shows the feature
identification number, the

Circle 9, from 12 of 12 points

r= EI 25052 d=0.50103
X=3.00334 ¥=1.19905 Z=0.00105
F=0.00854

: :
number of points useq in the Femmlmmml mms[
measurement, the radius and |[[z [ze1]uan= [pacum
diameter of the circle, the co- ‘E s o
ordinate location of the center |~  zine s
of the circle and the form | . 570 7 e
error.  When only the three |~  Iise 7

-

required points are probed,
the form error is zero. When
more than three points are
probed, the form error is the
sum of the two greatest op- |4 |
posing error magnitudes.
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Click the feature stamp icon in the left corner of the Results window
to display the Feature Stamp window. The circle will be shown with
data point form errors in blue, filtered points in yellow and the great-
est two opposing form errors in red.
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Slots
Five probed points are required to measure a slot. The five points must be located in a prescribed pattern,

and must be probed in clockwise or counterclockwise order.
\;/,
>

A slot is probed using the Simple probe in the required pattern of five positions, in counterclockwise order

As shown above, the correct pattern of points probed around the slot is:
» Two points well distributed along one long side, followed by
* One point on the closest end, followed by
* One point on the approximate center of the second long side, followed by

* The last point on the remaining end 0
=
o
CAUTION §
Probing a different pattern of points, or probing out of either clockwise or counter- 2
@ clockwise order will result in erroneous slot measurements. Q

x| : E3]

. % | Slot 10, from 5 of 5 points

. 0.65090 W =0.10437 pa= 270°00'19"
1.65529 Y =1.02840 Z =0.00206

i

Measurementresults are shown
in the Features template, Part
View window and Results
window. The Results window
shows the feature identifica-
tion number, the number of |EZEIEENN

points used in the measure- il Pl sl

1

L -
X =

. | 1 |ro1]|vame [oacum
ment, the length, width and |&F  eiane : Level
angular orientation of the slot, | 7 e
and the coordinate location of | * Point 4 Zexo

. Point &
the center of the slot. 12 i
© Arec 8
O Circle 9
|0 sic20 |
A
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Distances
Two probed points are required to measure a distance.

The distance across five slots is measured by probing two points using the Simple probe

Measurement results are shown in the Features template, Part View window and Results window. The
Results window shows the feature identification number, the number of points used in the measurement,
the length of the distance, and the coordinate location of the center of the distance.

The vector direction of the £ x|
distance from beginning to .
end is shown in the Part View
and Feature Stamp windows
as a dot at the end of the dis-

"> Distance 11, from 2 of 2 points

"
L=1.08164

X=1.08163 Y= 0.00000 Z=0.00386

tance. g =
Features | Program | Runs |
| = |To1|wame |pacum
Plane 1 Level

8 reature st
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Angles

Four probed points are required to measure an angle. The four points must be located in a prescribed
pattern, on the two lines that form an angle. There is no practical limit to the number of points that can be
probed, and in general accuracy is increased by probing more points.

Buffer
ok qj Enterpt |

Bemove Last [ Cancel I

N

A+ reEEEeEeee | HHEemem Ao EERmoeeN | Bk
— —r N _—
~r— ~r
Fifty points are probed using the Buffer probe on then fifty points are probed using the Buffer probe

the reference side... on the other side of the included angle

As shown above, the correct pattern of points probed for an angle is:
* Two points well distributed along the reference side, followed by
* Two points well distributed along the other side of the included angle

Bulanseapy S

Measurement results are shown in the Features template, Part View window, Results window and Feature
Stamp window. The Results

window shows the feature & . x|
identification number, the 7
number of features used in
the measurement, the includ-
ed angle and the coordinate

Angle 14, from 2 features

a =159°55'01"
XYa= 159°55'01"YZa= 90°00'00"ZXa= 179°56"'34"

orientation of the angle.
Features | Program | Runs |
| 1 |To1]vame |patum

E Blane 1 Level
- Line 2

-~ Line 3

L Point 4 Zero
. Point 6

-~ Line 7

[ Arc 8

O Circle 8

0 Slot 10

L Distance 11

- Li 12

-~
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The included angle is shown as the default measurement result, however, the
angle type can easily be changed by right-clicking the Results window and se-
lecting the desired angle.

360 - angle 180 - angle

v Induded angle

180 + angle
Change Name...

180 + angle
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Blobs
The Blob probe is fired over features to acquire points for the measurement of regular and irregular
shapes.

Measurement results are shown in the Features
template, Part View window and Results window.
The Results window shows the feature identifi-
cation number, the number of points used in the
measurement, the geometric center location of the
feature, the area of the feature, the maximum and
minimum distances across the area, the circumfer-
ence (or perimeter) of the feature.

Enter Py _
Bemovelast | Goneel ||

One hundred and fourty eight points are acquired by
the Blob probe to measure a solder pad

9]
=
o
)
(]
c
=
=]
Q@
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Profile measurements

Profile measurements compare part features acquired by probing to nominal part profiles from drawing or
part data files. Measured features and nominal profile features are shown in the Measure Profile window.

1) Measuen Renile

QC5200 Series User’s Guide

Ty > - O
v o
(O N

e e =

Part shown in the Live Video window

Nominal profile shown in Measure Profile Window

The nominal profile in the Measure Profile window can be imported from a drawing file in .IGS or .DXF
formats, or as a collection of features from the Features template.

As features are measured, their points can be displayed in the Measure Profile window. When the de-

sired points have been probed, a
Fit operation can be performed.
During the Fit operation, the sys-
tem superimposes the measured
data over the nominal profile and
adjusts the X, Y and rotational
orientation of the data to achieve
the best fit. Data points can be
shown as dots and form errors can
be shown as whiskers.

W am
]

‘o
(9]

mim! o
(O N

Probed points shown in Measure
Profile Window

Fit operation performed and form
errors shown as whiskers
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Tolerances can be applied to profile measurements as bilateral or unilateral pass/fail boundaries. Bilateral
tolerances can be distributed equally or unequally around the nominal edges of the part, and are specified
by the user.

The X, Y and angular offsets, the maximum form error, the number of data points and tolerance pass/fail
results can be displayed in the Measure Profile window at the conclusion of the Fit operation. Upon
completion of the profile measurement the profile feature is added to the Features template.

Operator screens and menus

Functions for conducting profile measurements are located across the bottom of the Measure Profile win-
dow. Functions for evaluating, displaying and printing results are contained in the Measure Profile menu
and in the Measure profile toolbar. These functions are discussed in detail later in this section as part of
the profile measurement instructions.

The Measure Profile window
The Measure Profile window contains functions for:

* Allowing (or prohibiting) data shifts during
f< 0L00DOD
- 030008 profile fit analyses

fa 070090
F: 0.00000

wou , * Assigning measurement tolerances
< * Entering part data

O O » Importing part data from the Features template
* Removing the last point data entered

Bulanseapy S

H || “ || II H ll H O * Initiating a fit operation
e Cancelling a profile measurement
Q \  Resetting the fit results and restoring
data points
 Selecting specific data points & whiskers

| S nwet | toemmee. || © Accessing the Measure Profile menu
i | P ek Bt Eatee » Completing the profile measurement
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Measure profile menu and toolbar
Right-click anywhere in the Measure profile window to display the measure profile menu. The Measure
profile menu contains tools for:

P ————l Printing the contents of the Measure Profile

X nomn : window

b Gos o + Zooming in and out to display more or less

#0010 sy I 0 detail

k& P ctal
ToomSpecl  »
— O * Moving the data cloud manually to facilitate
o the fit operation

[l [| |I |] O * Magnifying the display of form error whiskers

» Showing or hiding profile fit information
Q % * Driving the CNC stage to a selected data
point location

» Sending (exploding) profile fit data to the

Features template

as points and distances
* Filtering selected points from the part data
* Filtering the worst point from the part data
» Restoring filtered data (unfiltering) to the

ok | EmerP | | ganeet | Fit Reset
Tolerance... | | @ Atewx @ Ml Y & Mlaw A

part data
The Show/hide profile fit information and form error multiplier E
functions of the Measure profile menu are duplicated in the Measure | — Results
profile toolbar shown here. ﬁ Filtered
Tolerance
The Measure toolbar can be displayed by clicking the View/Toolbars | % Material > Display
menu item, highlighting the Measure toolbar, clicking Show and [ Points
then clicking OK. A Passed
el | Failed )
[Vew « ] |
Zoom Al o
Qcne =] | she oK 5%
Zosnncont ClCustom 1 |_w|
SRR % ggug:am§ tide | Cancel | 10X Form error display
£en I Custom 4 50X ; magnification
Show Position Indicator %Eﬁ”m 100X
v Show Reference Frame Indicator [CJCapture Image
EMeasure 200% J
m Part P
7 T ] DP;aunbe s AX Automatic magnification
Huts ¢ ng ram
Workspaces > E_ UX User-defined magnification
CITolerance _—
O View
\Workspaces
=
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Conducting profile measurements

This diagram outlines the steps required to perform a typical profile measurement. The details of each step
are described in the profile measurement instructions that follow. Details regarding the use of tools found
in the profile window, menu and toolbar are discussed after the profile measurement instructions.

CProﬁle measurement)

v

Import a nominal profile

v

Allow data shifts during
analysis

v

Assign tolerances if
desired

v

Verify inside & outside
surfaces when unequal
tolerances

v

Specify measurement
indications to display

v

Probe part features

v

Perform Fit

v

Adjust error display
magnification if desired

v

Filter worst data and
perform new Fit if
desired

v

Add profile feature to
Feature template

v

(Measurement completta

Profiles can be imported from .dxf or .igs drawing files, or from the Features
template

Probed and imported data can be shifted in the X and Y axes, and can be rotated
during the Fit operation to maximize the fit of probed data to the nominal profile

Equal and unequal bilateral tolerances can be assigned to the measurement

Inside and outside material surfaces can be specified manually for the imported data
to insure conformance with the nominal profile

Bulanseapy S

Any of the seven measurement indications can be displayed or hidden

Probe the part features using crosshairs or optical edge detecion

The probed feature data is matched to the nominal part profile

The differences between the nominal part profile and the probed data are displayed
as error whiskers that can be displayed at different magnifications

Probing errors can be individually filtered out of measurement results in preparation
for a revised Fit operation

The completed profile mesurement results are added to the feature template, shown
in the Part View window and shown in the Results window
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To conduct a profile measurement:

Click the Profile icon in the Measure toolbar, or click
the Measure/Profile menu item to initiate a profile mea-
surement. A dialog box will be displayed for importing
a nominal part profile.

A nominal part profile can be imported from a drawing
file or from the Features template.

Importing from a drawing file

Nominal part profiles can be imported from .IGS or
.DXF drawing files. Click the Import button to import
a profile from a drawing file. The Import Profile file
dialog box will be displayed.

Select the .IGS or .DXF file type, highlight the desired
file name and Click Open to specify the nominal profile

data file.

When importing data from .DXF

files, the Import Options dialog box | - Units ok
will be displayed. Specify the unit of : :::1

Cancel I

measure originally used to create the
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Measureprofie - |

To check a 20 profile. set projection to the workplane you willbe 4]
using and then import the nominal profile from CAD (1GS or DXF file
formaf). The nominal profile may also be constructed from existing
teatures (point arc, circle, line, and profile). After import or selection,

press OK and begin probing points on the actual part using encugh
points 1o get good coverage of the profile shape. You may use
IMove Data (in the right mouse menu) to manually shift or rotate the
points with the mouse. This will speed up the ﬁﬂmg pracess. The Fit
ibutton is used to minimize the eror and d ilon &
profile tolerance. Itis possible hu.uha fitwill find & solution that is not
acceptable. [fthis occurs, press Reset and then manually move the |
points near the comact solution. After fitting press OK to complete

Import. QJ concel [[ 0r ]

Femove Last |

impart Profile i)
Look i [ 3 Imposts 2 rB e
'_3 Bcrancer.oe
Plaucne o
My Recent AHATR. i
Dueskiop
mn;{m
My Compuler
Myetwod e name: [ 3 Open
Places
Flesolpe [0 Fies =l Concel |

1555 Files

file and click OK.

The title bar will show I file indicating that an import
file was selected.

Click OK to import the file. The nominal profile will be
displayed in the Measure Profile window.

To check a 2D profile, set projection to the workplane you will be
using and then import the nominal profile from CAD (IGS or DiF file
format). The nominal profile may also be constructed from existing
[features (point, arc, circle, line, and profile). Afterimport or selection,
press OK and begin probing points on the actual part, using enough
points to get good coverage of the profile shape. You may use the
mouse to manually shift or rotate the data to speed up the fit process.
The Fit button is used to minimize the error and determine pass/fail

mm Profile

% 0.00000
[¥: 0.00000
o 00000
F: 0.00000

]
CO N

ok | Emeem | Lol | ganent | Fit Reset
Tolerance.. mpar i F Aiew  Mlaw Y = Mlaw A
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Importing from the Features template

Nominal part profile data can be imported from the Features template when
the nominal profile is based on previous measurements of standard part.
Highlight the desired features in the Features template.

The title bar will show the number of features selected.

Click OK to import the feature data. The nominal profile will be displayed in

the Measure Profile window.

o check a 2D profile. set projection to the workplene youwillbe 4]
using and then import the nominal profile from CAD (IGS or DXF file

rmaf). The nominal profile may also be constructed from existing
features (point. arc, circle, line, and profile). After import or selection,
press OK and begin probing points on the actual part using enough
points to gel good coverage of the profile shape. You may use
Mowve Data (in the right mouse manu) to manually shift or rotate the
points with the mouse. This will speed up the fiting process. The Fit
button is used to minimize the error and determine pass/fail ona
profile tolerance. Itis possible that the fit will find & solution that is not
acceptable. Ifthis occurs, press Reset and then manually move the
points near the correct solution. After fiting press OK to complete

Remove Last Import.. Cancel Il E 0K I

B4 0.00000
¥ 0.80000

m: 0700700
F: 0.00000
7 429 of 429
T
Ok | EmerPt | Remaove Last | Cancel | Resel
Tolerance... | t | # Ao @ Miowy & Mlaw A

Allowing (or prohibiting) data shifts during profile fit analyses

The fit algorithm shifts the probed data points in the Cartesian and polar coordinate systems to achieve the
best fit between the data and the nominal part profile.

Maximum degrees of freedom are given to the fit algorithm by checking the Allow X, Allow Y and Al-
low A boxes across the bottom of the window. Clearing a box prohibits data movement in the indicated

orientation.

v Allow X v AllowY

V Allow A

Bulanseapy S
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Assigning measurement tolerances
Bilateral or unilateral tolerances can be assigned to profile measurements. Bilateral tolerances can be equal
or unequal. Click the Tolerance button to display the tolerance zone dialog box.

Equal bilateral tolerances
Bilateral tolerance values will be centered around the edges of the nominal profile. For example, an equal
bilateral tolerance of 0.005 will be applied as £0.0025.

Check the Bilateral box and enter REEEIEFIT X

the desired tolerance value into the | g giaera Tolerance [0
Tolerance data field for equal bilat-
eral tolerances.

Cancel ”ﬂ

Unequal tolerances
Unequal bilateral or unilateral tol- An equal bilateral tolerance of 0.005 is applied as +0.0025
erance values are specified by the

user for In-material and Out-material tolerances. The example below shows a bore with different In-mate-
rial and Out-material tolerances.

Clear the Bilateral box and enter

Tolerance Zone

the desired In-material and Out-
: . [~ Bilateral o sl Tol [0.001
material tolerance values in the data utmeterial Tal 0001

fields provided. In material Tol {0.003

Cancel | oK |
Tolerances can be applied to up to

5 different (Form) areas of the part Unequal bilateral tolerances are applied as +0.003 and -0.001
profile. To apply a tolerance to an

area, select the area using the mouse cursor in the Measure Profile window, then apply a tolerance as
shown above. Tolerance (Form) areas can be displayed and edited by clicking the Tools/Tolerance/Profile

menu item.
[Tods x
Tol. Zone Actual
[ooosoo  [ooosss [ | _ Edit.
& _ ~ | [ooosoo  [ooooes [l
Q ' ~Form #2- -
\ Tol. Zone Actual
: 3 [ooo2s0  [ooos31
Q £ [0002s0  [oooss1 [
Selected areas... can be assigned different tolerances that are shown and edited in the

Advanced Profile Tolerance Results screen
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Verifying inside and outside material surfaces Manual Fit
Right-click the Measure Profile window and then click the Show/Material menu e
item to display surface normals that are outside the material and normal to the :m ;'Mm

material surfaces. The material indicator lines are used by the system to identify Zoom Special ¥

. . . .. Move Data L4
the material sides of nominal part surfaces. This is necessary when unequal ———
inside/outside tolerances are applied to the nominal profile. Material indicator

lines must be positioned outside the material surface as shown below.

O O

Material indicator inside a hole Material indicator outside a boss

Error Mag 4

The orientation of the material indicator lines can be changed by selecting them with the mouse. Select by
clicking on a line, or by dragging a marquee around a line and releasing the mouse button.

O L= O

Clicking on a line... or selecting a line changes the orientation
with a marquee... of the line

Bulanseapy S
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Specifying measurement indications to display
Right-click the Measure Profile window and then click Show to display a
menu of profile fit information that can be toggled on or off in the Measure
profile window. Click the desired item to display or hide it in the window.

Displayed information can include:

Whiskers indicating form error within tolerance

* Results: Numeric profile measurement results
* Filtered: Points filtered out of fit calculation

* Tolerance: Tolerance boundaries as dotted lines
* Material: Surface normals indicating material
* Points: Part profile data points

* Passed:

¢ Failed:

Whiskers indicating form error outside tolerance

The items contained in the Show menu are duplicated in the Profile
toolbar. Clicking an icon in the toolbar toggles the display of the
corresponding information on or off in the Measure Profile win-

dow.

Results

Click the Show/Results menu item or
toolbar icon to display numeric pro-
file fit results in the upper-left corner
of the Measure Profile window.

%] Measure Profile

X: 0.00873

Y: 0.00434

a: 0°00'07"

F: 0.01904

#: 3751 of 3751
T: Pass
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LA

T

=
x

=B
g

E

1

=]

0X

2

(=]

0X

'Iil&

Print...
Zoom All
Zoom Window
Zoom Special »
Move Data »
Error Mag >
o s
v Filtered
v Tolerance
»
Flds Material
] Paints
Filter Worst v Passed
¢ v Failed

Checked items are displayed

Results ™)
Filtered

Tolerance
Material > Display
Points

Passed

Failed J
5

Form error display
magnification

%

J
Automatic magnification

User-defined magnification




Profile Measurements 165

Profile fit results include:

e X: The x-axis offset after shifting the data cloud to achieve the best fit.
* Y:  The y-axis offset after shifting the data cloud to achieve the best fit.
o a: The angular offset after shifting the data cloud to achieve the best fit.
* F: The form error
o # The number of points acquired, and the number of points used to determine profile fit results.
o T: The tolerance Pass/Fail result.
Filtered

Click the Show/Filtered menu item or toolbar icon to display points and error whiskers that were filtered
earlier using the Filter or Filter Worst profile menu command. Filtered points appear as dark gray.

T [inrite x|
i "R e P
u e ooy ;::u-‘.:l:

Fomans
& 2824 of 2843 Zoom M
T: Pase

o 2024 of 7843
T: Pass

9]
=
. Wi o
O\nts W Sho [
pittere ® are " g
Ok | Emer | Bemewelss | Gancel | At Reset 9 | Eeem | Bomevelss | Cemcel | [ Roset g
Talerance— " ¥ Allow X ¥ Allow Y ¥ Allow & Talerance... Iimpaet F # Allow % & MewY # Allow & ‘Q
Click Showf/Filtered... To display previously hidden data

Tolerance
Click the Show/Tolerance menu item or toolbar icon to display dotted lines that indicate the tolerance
zones around profile edges specified earlier using the Tolerance button in the Measure profile window.
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Click Show/Tolerance... to display tolerance zones
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Material
Click the Show/Material menu item to display surface normals that are outside the material and normal to

the material surfaces.

Ok | EoterP | Bemovelsst | Caneel | it | Reset ok | Emerrr | pemoveisst | gamcel | At | Rese
Telerance... | opet P | P AW & AllowY  Mlow A Telerance... J [ | @ Allewx & Allow Y & Allow A
Click Show/Material... to display material indicator lines
Points

Click the Show/Points menu item or toolbar icon to display the points acquired from measurements in the

Part View window.
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e
Hoterid
i
ok |  EnterP | Bemovelnst | gancel | it | Resct ok | Eoterm | Bemovelsst | canea | it | Resct
Telerance... | opet P | P AW & AllowY  Mlow A Teloramce... | opet P | P AW  AllowY  Miow A
Click Show/Points... to display probed data points

Points will appear as a green dots near measured surfaces until the display
magnification is increased to show individual data points.
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Passed

Click the Show/Passed menu item or toolbar icon to display the points and form error whiskers that passed
the tolerance criteria. The default colors of points and form error whiskers that passed are green for 0 to
50% and yellow for 51% to 100% of the tolerance value.

7

! o=,
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Materid
e
Ok | EoerPt | Bemovelast | Cancel | i | Resa | Ok | EnerP | Bemovelast | Cancet | i | Beset |
Telerance... | pen i | R Aowx ¥ Allow Y # Miow A Telerance... | pen i | R Aowx ¥ Allow Y # Miow A
Click Show/Passed... to display points or whiskers that passed

tolerance tests

The default colors can be changed in the Tools/Customize/Colors setup screen.

Failed

Click the Show/Failed menu item or toolbar icon to display the points and form error whiskers that failed
the tolerance criteria. The default color of points and form error whiskers that fail is red for greater than
100% of the tolerance value.
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Farned
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Ok | Emerer | Bemoveiset | Gamcel | Fit | Resa | ox | Wn[mmm] Gamcel | Fit | Reset
Tolerance... | [ = Mllow Y ¥ Ml A Tolerance... | LA e # Allow Y & Allow &
Click Show/Failed... to display points or whiskers that failed

tolerance tests

The default color can be changed in the Tools/Customize/Colors setup screen.
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Probing part features
Probe the part features as discussed earlier in this chapter. As points are acquired they appear (in green)
in the Measure Profile window.

Probed points are typically entered from the Measure window, however, they can also be entered from the
Measure Profile window by clicking the Enter Pt button.

mmﬁTn%t x| \_ \HA,/ \31)/

Default

Ok | Enter Pt | ok ] Enter Pt | Remove Last | Cancel | Fit | Reset |
Remove Last | Cancel | Tolerance... | import P15 | @ AllowX ¥ AllowY ¥ Allow A
Click Enter Pt... in the Measure window or at the bottom of the Measure Profile window

The last data points entered into the Measure Profile window can be removed by clicking the Remove
Last button. Multiple data points can be removed by repeatedly clicking the Remove Last button, until no
points remain.

Performing a fit operation

When all the required points for a profile measurement have been probed, press the Fit button at the
bottom of the Measure Profile window to perform the fit operation. Aditional points probed after a fit
operation will be shown as whiskers as a convenience for the user. However, these are only temporary and
approximate indications of the error values and will be replaced by precise error whiskers after the next fit
operation.

The results of the fit operation can be reset to review the positions of data points, remove data points or
change the degrees of freedom for the fit analysis (allow X, Y or A). Click the Reset button at the bottom
of the Measure Profile window to reset the last fit results and restore the data points to their original posi-
tions prior to the Fit operation.

Click the Cancel button at the bottom of the Measure Profile window to cancel the profile measurement
and close the Measure Profile window.
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Magnifying the display of form error whiskers

During the fit operation, probed points that do not fall precisely
on the nominal profile generate form errors. When tolerances
are specified, the errors are divided into two groups, those that
pass (Passed) and those that fail (Failed) tolerance criteria.

The passed and failed errors can be displayed as whiskers that

extend orthogonally from the nominal surface. The length of :

each whisker is proportional to its magnitude of error.

Typically, the magnitude of most form errors is so small in
proportion to the part displayed that without magnification
they would not be visible. The Error Mag menu item provides
fixed, automatic and user-definable levels of magnification for
displaying error whiskers.

Error magnification levels are also available in the profile
toolbar.

B % o [ %X 5x| 10 50X 100X 200X AX UX
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Print...

Zoom All

y Zoom Window
P | Zoom Special ¥
/ Move Data 3

Show 13

NOTE

The Show/Passed or Show/Failed menu item must be checked or toolbar icon must be

clicked for whiskers to be displayed.

Fixed magnification
Click the Error Mag menu item, then click the desired level of
magnification, or click the desired level icon in the toolbar.

Automatic magnification
Click the Error Mag menu item, then click AX for automatic ad-
justment of magnification, or click the AX icon in the toolbar.

When automatic magnification is selected, the system optimizes
the display of error whiskers based on the maximum form error
value.

User-defined magnification

Click the Error Mag menu item, then click UX to specify a
level of magnification, or click the UX icon in the toolbar. A
data field will be displayed for specifying the level of mag-
nification.

Scale 30l

Bulanseapy S

Print...

Zoom All
Zoom Window
Zoom Special  »

Error Mag

Fixed

Automatic

Filter Worst A
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User-defined
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Filtering the worst (form error) data

Data points can be selectively filtered out of fit operations to
evaluate the influence of specific points on fit results, or to
eliminate the effects of unwanted measurement artifacts.

Select the point(s) to be filtered, then right-click anywhere in
the Measure Profile window to display the Measure Profile
menu.

Click on Filter to filter
out the selected points,
then click Fit to perform
a new fit operation.
The new results will
not include the filtered
points.

Click Filter Worst to
exclude the data point
with the greatest form
error from the next fit
analysis. Click Filter
Worst  repeatedly to
filter the group of data
points with the greatest form errors.

Click Fit to perform a new fit operation. The new results will not include the filtered points.

Unfiltering (restoring) filtered data points
Right-click anywhere in the Measure Profile window to display the Measure Profile menu. Click Unfilter
All to restore all previously filtered data points to the data cloud for the next fit analysis.
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Adding the profile feature to the Feature template
When the profile measurement is complete, press the OK button at the bottom of the Measure Profile
window to create the profile feature in the Features template and close the Measure Profile window.

Measurement results are
shown in the Features
template, Part View win-
dow and Results window.
The Results
shows the feature iden-
tification number, the
number of points used in
the profile measurement,
the coordinate center of
the feature, the angular
orientation of the feature
and the overall, least ma-
terial and most material
form errors.

window

The profile feature is
shown in the Feature
Stamp window  with

form error whiskers that passed tolerance tests in
the range of 0 to 50% shown in green, 51 to 100%
in yellow. Form errors that fail the tolerance tests

are shown in red.
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Constructing features i -

B

Features can be constructed from one or more existing features. Exist-
ing features used to construct new features are called parent features,
and can be features that were measured, constructed or created. The
two methods that can be used to construct a feature are shown below.
The second method is shown in an example of constructing an angle
from two parent lines.

Cllclf the Seloct the Two lines are selected using a
desired marquee
parent
measure
inchion features i Part View =i
Il - A [0Qlokg—
rog)
Click the
Select the S
arent OR desired >
g mSactne
function
The Measure Angle function is
selected
x|
To Tersul: an al;lglc.]yuu may prob'; the : il
s s angle (probe two lines) or construct the angle
Click OK to Click OK to from previously meast 'hﬁ ; it ;
construct the construct the | ——————— [P0 0k now Probe compensation sceurs o
new feature new feature o Erermt |
Bemove Last | Cancel I

T Part View

I - A 100k

An angle is constructed from the
two parent lines



Constructing Features

Point constructions

Points can be constructed from:

e Points * Slots * Blobs
e Lines * Distances

* Profiles * Angles

e Circles e Arcs

Point constructed from a point

A duplicate feature can be useful when it becomes desirable to perform new
operations with the point while retaining the original feature. Select the de-
sired point feature, click Measure Point and then click OK. The new point
feature will be constructed and will be shown in the Features template, Part
View window and Results window.

Point constructed from a point and a line

A perpendicular point can be constructed from a point and a line. Select
the desired point and line features, click Measure Point and then click OK.
The new point feature will be constructed and will be shown in the Features
template, Part View window and Results window.

Points constructed from a arc and a line

Select the arc and the line, click Measure Point and then click OK. The first
intersect point of the arc and line will be constructed and will be shown in the
Features template, Part View window and Results window. Right-click the
Results window to show alternative point constructions.
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v Intersect Point 1

Perpendicular point &

Change Name... \g\g{ \3{

Right-click the Results - -
window to display menu
of alternative features . .

Intersect point 2 Perpendicular point
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Points constructed from a line el

Select the line, click Measure Point and then click OK. The midpoint of
the line will be constructed and will be shown in the Features template, Part
View window and Results window. Right-click the Results window to show
alternative point constructions.

v Midpoint firez! firez! fiTez!
End point 1 !
End point 2
Change Name. ..
Right-click the Results
window to display menu
of alternative features Anchor point End point 1 End point 2
Point constructed from two lines [ [ree]
Select the lines, click Measure Point and then L "
click OK. The intersection point of the lines will e /// N o
be constructed and will be shown in the Features //\< \\
template, Part View window and Results window. : . |
The virtual intersection point will be calculated | * .

and shown if the lines do not actually cross. ] . .
Virtual intersection
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Points constructed from a distance

Select the distance, click Measure Point and then click OK. The first endpoint
of the distance will be constructed and will be shown in the Features template,
Part View window and Results window. Right-click the Results window to
show alternative point constructions.

v End point 1 firee]

Change Name... [!

Right-click the Results
window to display menu
of alternative features !

End point 2

Point constructed from a distance and a point

A point feature can be constructed and offset from a parent point feature by a
parent distance feature. Select the desired point and distance features, click
Measure Point and then click OK. The new point feature will be constructed,
offset from the parent point and will be shown in the Features template, Part
View window and Results window.

Point constructed from a circle

Select the circle, click Measure Point and then click OK. The center point of
the circle will be constructed and will be shown in the Features template, Part
View window and Results window.
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Points constructed from a circle and a line

Select the circle and the line, click Measure Point and then click OK. The first
intersect point of the circle and line will be constructed and will be shown in
the Features template, Part View window and Results window. Right-click
the Results window to show alternative point constructions.

v Intersect Point 1

| 7] | 7]
Perpendicular point [!
Change Name...
Right-click the Results H H

window to display menu
of alternative features

Intersect point 2 Perpendicular point

Points constructed from two circles

Select the circles, click Measure Point and then click OK. The first intersect
point of the two circles will be constructed and will be shown in the Features
template, Part View window and Results window. Right-click the Results
window to show alternative point constructions.

v Intersect Point 1 firoe]

fizez!
Midpoint %
Change Name...
Right-click the Results H
window to display menu

of alternative features

Intersect point 2 Midpoint
Point constructed from a slot

Select the slot, click Measure Point and then click OK. The center point of the
slot will be constructed and will be shown in the Features template, Part View
window and Results window.

ffroe!
ffroe!
ffroe!
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Point constructed from an angle

Select the angle, click Measure Point and then click OK. The apex point of
the angle will be constructed and will be shown in the Features template, Part
View window and Results window.

Point constructed from an arc

Select the arc, click Measure Point and then click OK. The center point of the
arc radius will be constructed and will be shown in the Features template, Part
View window and Results window.

Point constructed from a profile

Select the profile, click Measure Point and then click OK. The anchor point
of the profile will be constructed and will be shown in the Features template,
Part View window and Results window.

Point constructed from a blob

Select the blob, click Measure Point and then click OK. The geometric center
point of the blob will be constructed and will be shown in the Features tem-
plate, Part View window and Results window.

Points constructed from multiple features

The geometric center point of multiple features can be constructed from any
combination and any number of points, slots, circles, arcs and blobs. Select
the desired features, click Measure Point and then click OK. The center point
(centroid) of the entire collection of features will be constructed and will be
shown in the Features template, Part View window and Results window.
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Line constructions

Lines can be constructed from:

e Points * Slots * Blobs
e Lines * Distances

* Profiles * Angles

e Circles e Arcs

Line constructed from a line

A duplicate feature can be useful when it becomes desirable to perform new
operations with the line while retaining the original feature. Select the desired
line feature, click Measure Line and then click OK. The new line feature will
be constructed and will be shown in the Features template, Part View window
and Results window.

Line constructed from two points

Select the desired point features, click Measure Line and then click OK. The
new line feature will be constructed between the two points and will be shown
in the Features template, Part View window and Results window.

Lines constructed from a point and a line

A line feature can be constructed from parent point perpendicular to a line
feature. Select the desired point and line features, click Measure Line and then
click OK. The new line feature will be shown in the Features template, Part
View window and Results window. Right-click the Results window to show
an alternative line feature.

fiee]
v Perpendicular line

Change Name... k B

Right-click the Results N
window to display an
alternative feature

Parallel line
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Lines constructed from a point and a circle fres]
Select the desired point and circle features, click Measure Line and then click :
OK. The new line feature will be constructed from the point to the center of /,_H,y.l--""
the circle, and will be shown in the Features template, Part View window and \}
Results window. Right-click the Results window to show alternative line B
features. .
v Two pointline fireel fires]
Tangent line 2 [!
Change Name... /"—a,\l /—\'\_.-";
Right-click the Results %o /"I %o /'}
window to display an
alternative feature 2 2
Tangent line 1 Tangent line 2
Line constructed from a point and a slot [ree]
Select the desired point and slot features, click Measure Line and then click A
OK. The new line feature will be constructed from the point to the center of
the slot, and will be shown in the Features template, Part View window and ()]
Results window. =
- m
(7]
=
Lines constructed from a point and an arc 2
Select the desired point and arc features, click Measure Line and then click /
OK. The new line feature will be constructed from the point to the center of '\
the arc radius, and will be shown in the Features template, Part View window . =
and Results window. Right-click the Results window to show alternative line
features.
v Two point line
Tangent line 2 I’; .f?
Change Name... W Y
Right-click the Results
window to display an
alternative feature e e

Tangent line 1 Tangent line 2
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Lines constructed from two lines ol

Select the desired line features, click Measure Line and then click OK. The
new line feature will be constructed bisecting the angle between the two par-
ent lines, and will be shown in the Features template, Part View window and
Results window. Right-click the Results window to show alternative line
features. When the Gage line alternative is selected, you will be prompted for

the gage line length.
v Bisector ne 1 = O X
m Enter gage length: | TSI N
Gage line
Cancel

Change Name...

Right-click the Results

window to display an
alternative feature fizez!
Bisector line 2

User prompt for gage line length

Gage line length

Line constructed from a line and a distance [

An offset line can be constructed from line and distance parent features. Se- .
lect the desired line and distance features, click Measure Line and then click E
OK. The line will be constructed, offset the amount equal to the distance
parent and will be shown in the Features template, Part View window and
Results window.
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Lines constructed from a line and a circle

Select the desired line and circle features, click
Measure Line and then click OK. The new line
feature will be constructed from the center of the
circle perpendicular to the parent line, and will
be shown in the Features template, Part View
window and Results
window.  Right-click
the Results window to

Perpendicular line

Change Name... t!

Right-click the Results
window to display
alternative features

show alternative line features.

Lines constructed from a line and a slot

Select the desired line and slot features, click Measure Line and then click
OK. The new line feature will be constructed from the center of the slot
perpendicular to the center of the line, and will be shown in the Features

template, Part View window and Results window.

Lines constructed from a line and an arc

Select the desired line and arc features, click Mea-
sure Line and then click OK. The new line feature
will be constructed from the center of the arc per-
pendicular to the parent line, and will be shown
in the Features template, Part View window and
Results window. Right-

Perpendicular line click the Results win-

M dow to show alternative
Change Name...

line features.

Right-click the Results
window to display
alternative features

Perpendicular line Parallel line
free|
\
“\
b
\
. 2 . A
lll, ,r llll ( -:._
o \ e | b --.,
Perpendicular line Parallel line
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Line constructed from a line and an angle

A rotated line can be constructed from line and angle parent features. Select
the desired line and angle features, click Measure Line and then click OK.
The line will be constructed, rotated counterclockwise the amount equal to the
angle parent and will be shown in the Features template, Part View window
and Results window.

Lines constructed from two circles

Select the desired circle features, click Measure Line and then click OK. The
new line feature will be constructed between the center points of the parent
circles, and will be shown in the Features template, Part View window and
Results window. Right-click the Results window to show alternative line
features.

v Two point line |If_zl =

Tangent line 2 g

Change Name...

Right-click the Results
window to display :

alternative features

Tangent line 1 Tangent line 2

Lines constructed from a circle and an arc

Select the desired circle and arc features, click Measure Line and then click
OK. The new line feature will be constructed from the center of the circle to
the center of the arc, and will be shown in the Features template, Part View
window and Results window. Right-click the Results window to show alter-
native line features.

v Two point line firee] firas]

Tangent line 2 !!

Right-click the Results
window to display | |
alternative features

Tangent line 1 Tangent line 2
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Lines constructed from a circle and a slot

Select the desired circle and slot features, click Measure Line and then click
OK. The new line feature will be constructed from the center of the circle to
the center of the slot, and will be shown in the Features template, Part View
window and Results window.

Line constructed from a slot

A midline can be constructed from a slot parent feature. Select the desired
slot feature, click Measure Line and then click OK. The midline will be con-
structed and will be shown in the Features template, Part View window and
Results window.

Line constructed from two slots

Select the desired slot features, click Measure Line and then click OK. The
new line feature will be constructed between the slot centers, and will be
shown in the Features template, Part View window and Results window.

Line constructed from two arcs

Select the desired arc features, click Measure Line and then click OK. The
new line feature will be constructed between the center points of the par-
ent arcs, and will be shown in the Features template, Part View window and
Results window. Right-click the Results window to show alternative line
features.
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Right-click the Results " e
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alternative features
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Line constructed from two blobs

Select the desired blob features, click Measure Line and then click OK. The
new line feature will be constructed between the blob geometric centers, and
will be shown in the Features template, Part View window and Results win-
dow.

Lines constructed from multiple features

A best fit line through the center of multiple features can be constructed from
any combination and any number of points, slots, circles, arcs and blobs. Se-
lect the desired features, click Measure Line and then click OK. The line will
be constructed and will be shown in the Features template, Part View window
and Results window. Right-click the Results window to select a different fit-
ting algorithm for the data.

.
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Distance constructions

Distances can be constructed from:

e Points  Slots e Blobs
¢ Lines » Distances
e Circles e Arcs

Distance constructed from a distance | 2]

A duplicate feature can be useful when it becomes desirable to perform new -

operations with the distance while retaining the original feature. Select the
desired distance feature, click Measure Distance and then click OK. The
new distance feature will be constructed and will be

.
.

v Duplicate distance

Signed distance shown in the Features template, Part View window
Reversedrecton by | and Results window. Right-click the Results win-
Absolute distance dow to select an alternative feature type.
Change Name.,.

Right-click the Results

window to display
alternative features

Distances constructed from two points [ree]

Select the desired points, click Measure Distance and then click OK. The new
distance feature will be constructed between the two points and will be shown
in the Features template, Part View window and Results window.

Bulanseapy S

Distances constructed from a point and a line

The distance path from a point feature to a line [fe] Free]
feature will be perpendicular to the line, or to the
virtual line if the line is short. Select the desired
points, click Measure Distance and then click OK. I o ;
The new distance feature will be constructed and { ~ ~ o/
will be shown in the Features template, Part View
window and Results window.
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Distances constructed from a point and a circle fres]
Select the desired point and circle features, click Measure Distance and then
click OK. The new distance feature will be constructed to the center of the (/_\;
circle and will be shown in the Features template, Part View window and Re- Gl
sults window. Right-click the Results window to select an alternative feature |
type. .
v Distance between features | [Top| | ]
Farthest distance Q
Right-click the Results Gl sl
window to display
alternative features .' .'
Nearest distance Farthest distance
Distance constructed from a point and a slot fres]

Select the desired point and slot features, click Measure Distance and then
click OK. The new distance feature will be constructed to the center of the
slot and will be shown in the Features template, Part View window and Re-
sults window.

Distances constructed from a point and a arc

Select the desired point and arc features, click Measure Distance and then
click OK. The new distance feature will be constructed to the center of the
arc and will be shown in the Features template, Part View window and Re-
sults window. Right-click the Results window to select an alternative feature

type.

v Distance between features

Nearest distance k’
Farthest distance N ” i

Right-click the Results T N gl e
window to display
alternative features |

Nearest distance Farthest distance
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Distance constructed from a line

A length-of-axis distance feature can be constructed from a parent line fea-
ture. Select the desired line feature, click Measure Distance and then click
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OK. The new distance feature will be constructed and will be shown in the S
Features template, Part View window and Results window.
Distances constructed from two lines
Select the desired lines, click Measure Distance and then click OK. The new
distance feature will be constructed perpendicular to the first line and will
be shown in the Features template, Part View window and Results window.
Right-click the Results window to select an alternative feature type.
v Bounded line distance
Nearest bounded line distance k \ \ .
Farthest bounded ine distance > v \or Y
Unbounded distance IO A i
Change Name... \ \'. \ \'.
Right-click the Results \ E-L \ k‘-ﬁ
window to display il \
alternative features \ \
Nearest bounded distance Farthest bounded distance
Distances constructed from a line and a circle
Select the desired line and circle features, click Measure Distance and then
click OK. The new distance feature will be constructed from the center of the
circle perpendicular to the line and will be shown in the Features template, F
Part View window and Results window. Right-click the Results window to O
select an alternative feature type.
v Center to line distance
Nearest to line distance
Farthest to line distance "
Distance between features \ \
Change Name... \\ — \ a
£N \ ( B et TN
Right-click the Results \\»\_ )] \ e (A

window to display
alternative features I |

Nearest distance Farthest distance

Distance between features
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Distance constructed from a line and a slot free]
Select the desired line and slot features, click Measure Distance and then \\. :
click OK. The new distance feature will be constructed from the center of the \
slot perpendicular to the line and will be shown in the Features template, Part
View window and Results window. |
Distances constructed from a line and an arc
Select the desired line and arc features, click Measure Distance and then click \
OK. The new distance feature will be constructed from the center of the arc Lil
perpendicular to the line and will be shown in the Features template, Part \ —~
View window and Results window. Right-click the Results window to select I W
an alternative feature type. *
v Center to line distance
Nearest to line distance
Farthest to line distance ‘I|. ‘I|. ‘I|.
Distance between features \ \ \
Right-click the Results P | \ 6
window to display | - | - | -
alternative features G G G

Nearest to line distance Farthest to line distance  Distance between features

Distance constructed from two distances ffroe]

A sum-of-distances distance feature can be constructed from two distance
features. Select the desired distance features, click Measure Distance and
then click OK. The new distance feature will be constructed as the vector sum
of the parent distances and will be shown in the Features template, Part View
window and Results window.

.
7
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Distances constructed from two circles
Select the desired circle features, click Measure Distance and then click Vi EENG
OK. The new distance feature will be constructed between the centers of {f A“) )
the circles and will be shown in the Features template, Part View window \\Q\-_///’
and Results window. Right-click the Results window to select an alternative
feature type.
v Distance between features
Farthest distance i TN Y ’H\"\
Change Name... {f e {f ~
Right-click the Results \ ) ) \ ) )

window to display t/_/ \\_/

alternative features

Nearest distance Farthest distance

Distances constructed from a slot and a circle ]

Select the desired slot and circle features, click Measure Distance and then \E
click OK. The new distance feature will be constructed between the feature
centers and will be shown in the Features template, Part View window and | *
Results window.
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Distances constructed from an arc and a circle =

Select the desired arc and circle features, click Measure Distance and then {\ &
click OK. The new distance feature will be constructed between the feature >
centers and will be shown in the Features template, Part View window and e
Results window. Right-click the Results window to select an alternative fea-
ture type. .

v Distance between features | 3] | i3]

[t s /™ " gy
Farthest distance {\ ‘} : ¥

Right-click the Results - N
window to display
alternative features

Nearest distance Farthest distance
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Distance constructed from two slots

Select the desired slot features, click Measure Distance and then click OK.
The new distance feature will be constructed between the feature centers and
will be shown in the Features template, Part View window and Results win-
dow.

Distances constructed from a slot and an arc

Select the desired slot and arc features, click Measure Distance and then click
OK. The new distance feature will be constructed between the feature centers
and will be shown in the Features template, Part View window and Results
window.

Distances constructed from two arcs

Select the desired arc features, click Measure Distance and then click OK.
The new distance feature will be constructed between the feature centers and
will be shown in the Features template, Part View window and Results win-

dow. Right-click the Results window to select an alternative feature type.

v Distance between features

Farthest distance .-'/_\ f/ ) .-'/_\ f/ s
A X
Right-click the Results b b

window to display
alternative features | |

Nearest distance Farthest distance

Distances constructed from two blobs

Select the desired blob features, click Measure Distance and then click OK.
The new distance feature will be constructed between the blob geometric
centers, and will be shown in the Features template, Part View window and
Results window.
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Circle constructions

Circles can be constructed from:

e Points  Slots e Blobs
¢ Lines » Distances
e Circles e Arcs

Circle constructed from a circle

A duplicate feature can be useful when it becomes desirable to perform new
operations with the circle while retaining the original feature. Select the de-
sired circle feature, click Measure Circle and then click OK. The new circle
feature will be constructed and will be shown in the Features template, Part
View window and Results window.

Circle constructed from three features

An ideal circle feature can be constructed from three parent features. The
three parent features can be any combination of points, slots, arcs, circles and
blobs. The center points of the three parent features will be used to construct
the new circle feature. Select the desired features, click Measure Circle and
then click OK. The new circle feature will be constructed and will be shown
in the Features template, Part View window and Results window.

Circle constructed from more than three features

A circle feature can be constructed from any number of parent features. The
parent features can be any combination of points, slots, arcs and circles and
blobs. The center points of the parent features will be used to construct the
new circle feature. When more than three parent features are used, the circle
can be constructed using the fitting algorithm of the user’s choice. Select the
desired features, click Measure Circle and then click OK. The new circle
feature will be constructed and will be shown in the Features template, Part
View window and Results window. Right-click the Results window to select
a different fitting algorithm for the data.

v Least Square Best Fit Cirde

Max Inscribed Cirde
Min Superscribed Cirde k
Least Radial Distance Cirde

Average Circe

Change Name...

Right-click the Results
window to display
alternative features
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Circles constructed from two lines 2!

Circles will be constructed tangent to the two parent lines. The user will be
prompted for the circle radius each time a new circle feature type is selected.
Select the desired line features, click Measure Circle and then click OK.
The new circle feature will be constructed and will be shown in the Features
template, Part View window and Results window. Right-click the Results !

window to select a different circle feature type.

L Tarsent e 1| Y

Enter Radius: | 0.5000000000000 OK

L

x|

Tangent drde 2
Tangent circle 3 R
Tangent circle 4

Wire Gage Fit Cancel I

Change Name.,.

Right-click the Results User prompt for radius
window to display
alternative features

Tangent 2 Tangent 3 Tangent 4 Wire Gage Fit
Circle constructed from a circle and a distance fres]
An offset circle can be constructed from circle and distance parent features.
Select the desired circle and distance features, click Measure Circle and then (D

click OK. A circle equal to the parent circle will be constructed, offset the o
amount equal to the distance parent and will be shown in the Features tem-

plate, Part View window and Results window.
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Circles constructed from two circles 2!

Circles will be constructed tangent to the two parent circles, or as an average O
of the two parent positions and sizes. The user will be prompted for the circle
radius each time a new circle feature type is selected. Select the desired circle
features, click Measure Circle and then click OK. The new circle feature
will be constructed and will be shown in the Features template, Part View
window and Results window. Right-click the Results window to select a dif-
ferent circle feature type.

x

O._

v Average Circle User prompt for radius
Tangent cirdle 2 k Tangent 1 Tangent 2
Right-click the Results

window to display
alternative features

Bulanseapy S
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Arc constructions

Arcs can be constructed from:

e Points  Slots e Blobs
¢ Lines » Distances
e Circles e Arcs

Arc constructed from an arc

A duplicate feature can be useful when it becomes desirable to perform new
operations with the arc while retaining the original feature. Select the desired
arc feature, click Measure Arc and then click OK. The new arc feature will
be constructed and will be shown in the Features template, Part View window
and Results window.

Arc constructed from multiple features

An arc feature can be constructed from any number of parent features. The
parent features can be any combination of points, slots, arcs, circles and blobs.
The center points of the parent features will be used to construct the new arc
feature.  Select the desired features, click Measure arc and then click OK.
The new arc feature will be constructed and will be shown in the Features
template, Part View window and Results window.

Arc constructed from an arc and a distance

An offset arc can be constructed from arc and distance parent features. Select
the desired arc and distance features, click Measure Arc and then click OK.
An arc equal to the parent arc will be constructed, offset the amount equal
to the distance parent and will be shown in the Features template, Part View
window and Results window.

)
B
fiTo]

s
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Angle constructions

Angles can be constructed from:

* Anangle ¢ Two lines

Angle constructed from an angle ()

A duplicate feature can be useful when it becomes desirable to perform new
operations with the angle while retaining the original feature. Select the de-
sired angle feature, click Measure Angle and then click OK. The new angle
feature will be constructed and will be shown in the Features template, Part
View window and Results window.

Angle constructed from two lines firee!

Select the desired line features, click Measure Angle and then click OK. The
angle feature will be constructed and will be shown in the Features template,
Part View window and Results window. Right-click the Results window to
select a different circle feature type.

v Induded angle Jirop| Jirop| fiTo]

180 - angle
180 +angle
Change Name.,.

Bulanseapy S

Right-click the Results
window to display
alternative features

360 - angle 180 - angle 180 + angle
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Creating features

QC5200 Series User’s Guide

Features can be created by entering information that describes feature size and position. Information can
be entered in Cartesian or polar coordinates, and in metric or English units of measure.

The following feature types can be created:

¢ Points e Lines e Distances

e Circles e Arcs

Click the desired
feature function

Click Create in the
Measure feature
dialog box

Click a Position
button to toggle
between cartesian
and polar
coordinates if desired

Enter the feature size
and position data and
then click OK

y

The feature will be

e
E measure a line, you may ._:I

X

probe the line or construct a line
m previously measured =

ok | Enterpt |
|

Hemowve Last I Cancel

Create... Q

~ Start Point -

(- Start Point
R

Allc
I | C—

%ia
i O
2

Clicking a Start or End Point button
toggles coordinate systems

X
-Start Point - End Point

[x] [o2 x| [os
Y| [e2 | [os
il Il

_Cancel |

1T Results = x|

/ I Line 42, Created

X¥a= 45°00'00* YZa= ZXa=
¥ = 0.80000 zZ =

5 Part View

¥| - 1 A]0[0[akd

created and
displayed

\/
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Creating a point x| x|
Position

s T int, S

To create a point: e o, =
from previously measured =l il (o2 e
1 Click Measure point, and then click ok I Enter Pt I j [—ln _l
Create in the Measure feature dialog box. Remove Last | Gancel |
The Create Point dialog box will be dis-
Create... D I

played.

2 Click the X or Y button icon to toggle to polar coordinates if desired.
3 Enter the feature data in the fields provided and click OK.

The point will be created and displayed in the Features template, Part View
window and Results window.

Creating a line

x|

To create a line:

To measure a line, you

may f:’

probe the line or construct a line

from previously measured =l
1 Click Measure Line, and then click Create in the Measure feature 0k ] Enter Pt |
dialog box. The Create Line dialog box will be displayed. g | Cancel l
. . Cre_nte...R I
2 Click the X or Y button icon to toggle to polar
coordinates if desired. [createuine x|
Start Point——— ~End Point

x| [o2
3 Enter the feature data in the fields provided and
click OK. ][0z

o

S —
7 o

The line will be created and displayed in the Features

template, Part View window and Results window.

Bulanseapy S
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Creating a distance

Frr—

x|

To create a distance:

1 Click Measure Distance, and then click Create in the Measure fea-

To measure a distance, you may
probe the distance [using two
points] or construct the distance =l

Enter Pt I

o |

2

ture dialog box. The Create Distance dialog box will be displayed.

Hemove Last I

Cancel I

2 Click the X or Y button icon to toggle to polar
coordinates if desired. Create Distance x|
Stat Point ————— (EndPoint —————
X |02 X |0 7 .-—fkl
3 Enter the feature data in the fields provided and —I o
click OK. x| [0z Y| o7
By B
The distance will be created and displayed in the
Features template, Part View window and Results
window. }
Creating a circle 5] casure e Bl croote crde Y
eaa
: . To measure a circle, you may &
To create a circle: probe the circle or construct it ﬂ | 1.0 O
rom previously measured =l ol

1  Click Measure Circle, and then click
Create in the Measure feature dialog box.
The Create Circle dialog box will be dis-

o |

Hemove Last I

7 |
| o

Create... R I

played.

Y c—

2 Click the X or Y button icon to toggle to polar coordinates if de-
sired.
3 Enter the feature data in the fields provided and click OK.

The circle will be created and displayed in the Features template, Part View
window and Results window.




Creating Features 199

Creating an arc x|
. T a
To create an arc: ol e
previously measured features. =l
1  Click Measure Arc, and then click Create in the Measure feature 0k | Enterpt |
dialog box. The Create Arc dialog box will be displayed. Teneae | Tancel [
. . Create... DI
2 Click the X or Y button icon to toggle to polar coor-
dinates if desired. X|
~Center———— [~ Start point oK
. _ [05 x [o7 _%J
3 Enter the feature data in the fields provided and _|
~ Y| [e5 v [ e
click OK.
z| o z [o
The arc will be created and displayed in the Features [ 528 Tl [e“gtlh— 1
template, Part View window and Results window il E o A

.

Bulanseapy S
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Chapter 6:
Tolerancing

Tolerances can easily be applied to position, size, orientation, form, runout and concentricity measure-
ments using the on-screen menu or the Tolerance toolbar.

CAUTION

Discrete point measuring machines estimate the size, position, orientation, and form of
@ geometric features based on points probed. When parts are designed with critical tol-

erances, be sure that you have probed sufficient points to calculate a reliable estimate.

For example, if you probe a circle with only three points, the circularity will be perfect

and the circle will always pass a form tolerance test.

CAUTION

The QC5200 uses a “best fit” program to estimate the size, position, orientation and
@ form of geometric features. While the best fit yields very useful information, the re-

sults do not necessarily reflect how well the parts will fit together and perform their

function. For example, a hole diameter could be calculated as 10.000 mm but have

poor form. In this case, a 9.9 mm pin might not fit in the hole.

NOTE
Tolerance calculations comply with the ASME Y14.5M-1994 standard except as noted
in Appendix C: Tolerances.

(o))
-
<
[©]
=
Q
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®,
3
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This chapter includes the following tolerance information:

Applying tolerances to features..........cceecvverieeciierieeiieeee e 203
TOlETaNCE SCTEENS .....veiieiieerieieiieiieetieeteeetee et e eeeeere et e eaeeeteeenaeesee e 203
TOlEranCe MENU......cc.eeiiieiieieieeiieeiieeetie et eaee e e eteeeae et e eaeeaee e 204
Tolerance tOOIDAT ......c..coveieieieieiieeeceee e 204
Display of tolerance results..........ccvevivieriieienieiecieieeeeie e 205
Naming and saving tolerances ...........cceceerveevieeriesieeneenieeseeeveenens 206
Deleting Named Tolerances...........ocuveeveeeiienieeiieeniieeieesieesveeseeeeeneens 206

TOIETANCE EYPES ...ttt ettt sttt 207
BidireCtional........cc.eeouiieiieciii et 207
TTUC POSTHION ..ottt ettt et eeseesseeseennas 208
MMC/LMC (Material condition)..........c.ccceeeveeeerieieenieseenieeeereeenenns 209
RUNOUL ... 210
CATCUIATIEY .ttt ettt ettt e ne e e 211
SHAIZNINESS ...ttt 211
CONCENLTICIEY .ttt sttt 211
PrOfIle et 212
ParalleliSm.....c..couiiiiiiieee e 213
PerpendiCularity ......ccveeeveeiiieieeeie et 213
ANGUIATILY oottt e e te et e s ebeeseeenaeen 213
ANGLC oo 214
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Applying tolerances to features

Tolerances are applied using tolerance entry screens. Tolerance pummrermm——r— £
entry screens are displayed using on-screen Tolerance menus or | FPesten e - ok |
M om « om + i

the Tolerance toolbar. x| oo | I a

| v [romsss | | | Delete

- Size I
Tolerance screens o . |m_m|rN_ml
While most screens have some unique characterists that support jumesToierances: :
the entry of specific types of tolerance data, tolerance entry screens | | Bl

also have many similarities. A few important similarities include | _sse. | Doete |
the entry options for position, size and nominal values.

Bi-directional Tolerance Entry screen

Tolerances of position can be entered in cartesian or polar coordinate. The position data type can be
toggled between cartesian and polar coordinates by clicking a coordinate button.

~Position - Position
Nominal Nom - | Nom + ] Nominal Nom - | Nom + l
x| [298766 | | ﬂ» [321219 | |
Y [117986 | | Af [21°3259" | [
Clicking a coordinate button... toggles the coordinate system

Arc and circle tolerances of size can be entered as a radius or diameter. The size data type can be toggled

between radius and diameter by clicking a radius or diameter button. ?

=

Size -Size o

Nominal Nom - | Nom + | Nominal Nom - | Nom + ] g

0

’E& [053646 | | q [Tor292 | | 2

5 S @
Clicking a radius or diameter button... toggles the size data type

Nominal value tolerances can be entered as +/- nominal ranges or as limits. The nominal value type can be
toggled between +/- nominal ranges and nominal limits by clicking a Nom or Limit button.

-Position — . -Position

Nominal Nom-.\J Nom + | Nominal | LowLimit;I Nom + I
x| [298785 | 1 x| [298765 | |
LI [ti7986 | [ ﬂ [t7986 | |

Clicking a nominal value button... toggles the nominal value type

The individual tolerance screens for tolerance types are described in the Tolerance Types section later in
this chapter.
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Tolerance menu

The on-screen Tolerance menu is displayed by highlighting a feature or group of features of identical type
in the Feature or Program template, right-clicking the Results window and then clicking the Tolerance
menu item.

x|
. Line 9, from 3 of 3 points
/ | + Least Squore Best Pt Lne X
XYa= 1! I50BestFormLline - Position
§ = g" :“: UAS13 Nominal Nom - | Nom + | |—,°K
oA x| [ot2t6r | ] Cancel
Y | joots13 | | Delete I
r Arc 6 3 ~ Named Tol
- Line 7
= Arc 8 l El
- Line 11
Select a feature...  Right-click the Results window and select and then enter tolerance data

the desired tolerance...

The desired tolerance is then applied by clicking the tolerance type, providing the required data in the
Tolerance Entry screen provided and clicking OK.

Tolerance toolbar

The Tolerance toolbar is displayed by clicking the View/Toolbars menu item, highlighting Tolerance,
clicking the Show button and then clicking OK.

x NOTE

ngcl : =1 [ show oK, | Once the Tolerance toolbar
JCustom
EE:::E:i Hide | Cancel | is displayed, it will remain
View Measure Datum Probe Took %g;ﬁm"- on the screen unless the
Zoom Al OFile 3 i
[l g i s configuration is changed to
§ Measure 3 i 3
Zoom Specl » Epa“ o SO hide it again.
Pan Probe

COWorkspaces

|

Click View/Toolbars... select the Tolerance toolbar, click to display the Tolerance toolbar
Show and then click OK...
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The desired tolerance is then applied by highlighting a feature or group of features of identical type in the

Feature or Program template, clicking the tolerance toolbar |
Iy . . ~Position

button and proYildl(rilg the required data in the Tolerance En — o= || v | oK_|

try screen provided. il [z | | Cancel |
x| [ootsis | [ Delete |

r Arc 6 ~Named Tol

- Line 7

Arc & I j
r o Save... | Delete... |
~  Line n
Select a feature... Select the desired tolerance... and then enter tolerance data

NOTE

When a tolerance data field is left blank, the system will ignore the field. For example,
entering an X position tolerance, but leaving the Y position tolerance field blank will
result in a tolerance test of only the X position.

Display of tolerance results

When the tolerance is applied to the selected feature measurement, the results will be shown in the Toler-
ance Results dialog box , and in the feature list.

(o2}
Bi-Directional Tolerance Results - il s'
-Position — = o
Nominal Actual Deviation Low limit High limit g
X |o01017  |oo1089  [0.00072  [0.00517  [0.01517 E Edit... -~ Line 1 g
Y 000998  [0.01017  [0.00019  [0.00498  [0.01498 B - Line 2 &
~Size o Point 3
Nominal Actual Deviation Low limit High limit & . Arc 4
R [0.01008  [0.01055  [0.00047  |0.00508  |0.01508 . s . o

Tolerance results are shown by numeric data, pass/fail icons and tolerance type icons

The Tolerance Results dialog box displays the numeric data and pass or fail icons. The tolerance require-
ments can be edited by clicking the Edit button. The Feature list displays the pass or fail icon and an icon
that indicates the tolerance type.
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Naming and saving tolerances

Tolerances for specific feature types can be saved with user-specified names. This is useful when identi-

Bi-Directional Tolerance Entry i

- Position
Nominal Nom - | Nom + |
x| [oosa0s [o005 [0-.005
L, [0.06698  [0.005 0.00
- Named Tolerances
I |

x|

Cancel

Elif:

Delete

cal tolerance parameters must be applied to multiple
features. Enter the tolerance data into the Tolerance
entry dialog box and then click Save. The Save Named
Tolerance dialog box will be displayed.

g

New Name [Bidir 0.005] oK RI
Cancel I

Enter the desired tolerance name and the click
OK. The new tolerance will appear in the Named
Tolerance drop-down list, and can be selected
and applied later to other features of this type.

Deleting Named Tolerances

Tolerances in the Named Tolerances drop-down
list can be deleted by selecting them and clicking

the Delete button.

x|
~Position
Nominal Nom - | MNom + | LI

il {00604  [0.005 | 0.005 Cancel|

L, [0.06698  [0.005 [ 0.005 Delete |
~MNamed Tolerances

[Bidir 0.005 |

Save . I Delete. .. I

MNamed Tolerances

Save... I Delete... |
N
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Tolerance types

The methods of applying tolerances to features described earlier are identical for all tolerances and feature
types, only the required tolerance data changes from featured to feature. This section describes the toler-
ance (data) entry screen for each tolerance type. The following tolerances can be applied to features:

* Bidirectional  True position « MMC « LMC * Runout

¢ Circularity » Concentricity  * Straightness * Profile

¢ Parallelism * Perpendicularity ¢ Angularity * Angle » Width
Bidirectional

Bidirectional tolerances can be applied to points, lines, arcs, circles and slots.

Points and lines

The tolerance entry screens for points and lines are | Position
identical, and are used to specify the acceptable devia-

x|
| OK I
tion from nominal position in the X and Y axes. The il | 34935 ] | ﬂl

Nominal Nom - | Nom + |

bidirectional tolerance compares the measured location Y| [roe | | Delete
of a point or the center point of a line to the nominal  -Named Tolerances
location of the feature’s center point. | 5l

Save.. | Delete.. |

Enter the nominal (-) and nominal (+) values into the X
and Y axis data fields provided and then click OK.

(o))
Ares and circles 5: Oirectional Toleranceentry .
The tolerance entry screens for arcs and circles are [ Fosition———— [ox | o
identical, and are used to specify the acceptable devia- Nominal Nom-_|_Nom+_| S
tion from nominal position in the X and Y axes, and il 28501 ] | ﬂl g
from the nominal radius. The bidirectional tolerance ﬂ | 11984 ] | Delete | e
compares the measured location of the center point of | Size
the arc or circle to the nominal center point and com- Nominal Nom- | Nom+ |
pares the measured radius to the nominal radius. R Jo2es | |

—Named Tolerances

Enter the nominal (-) axis, nominal (+) axis and nomi- | | =
nal radius values into the data fields provided and then S | DEGaL |

click OK.
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Slots

The tolerance entry screens for slots are used to specify
the acceptable deviation from nominal position in the
X and Y axes, and from the nominal slot size in length
and width. The bidirectional tolerance compares the
measured location of the center point of the slot to the
nominal center point and compares the measured size
to the nominal size.

Enter the nominal (-) axis, nominal (+) axis, nominal

Length and nominal Width values into the data fields
provided and then click OK.

True position

Bi-Directional Tolerance Entry -

x|

Position
Nominal Nom - | Nom + |

il [16553 [ |
Y| [roes | |
.-Size-

Nominal Nom - | Nom + I
L [06383 | |
W [0.0974 | [
—Named Tolerances
I o
Save... | Delete...

X
| OK I
Cancel |
Delete |

True position tolerances can be applied to points, lines, arcs, circles and slots.

Points and lines

The tolerance entry screens for points and lines are identi-
cal, and are used to specify the acceptable deviation from
the nominal feature position. The true position tolerance
compares the measured location of the center point to the
nominal center point.

Enter the acceptable position deviation value into the Tol
Zone data field provided and then click OK.

Arcs and circles

The tolerance entry screens for arcs and circles are
identical, and are used to specify the acceptable de-
viation from the nominal feature position, and from the
nominal radius. The true position tolerance compares
the measured location of the center point of the arc or
circle to the nominal center point and compares the
measured radius to the nominal radius.

Enter the acceptable position deviation value and the
nominal radius values into the data fields provided and
then click OK.

True Position Tolerance Entry

~Position

Nominal
il [0.0000 7ol zone
v | oo

~MNamed Tolerances
I H

Save.. | Delete.. |

Cancel

Delete

]

True Position Tolerance Entry -

~Position

Nominal
il [02074] 7ol Zone
02 N

“Size

Nominal Nom - | Mom + I‘

R Jozses | |

—MNamed Tolerances
| |

Save... | Delete. . |

Cancel

Delete

AN
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Slots

The tolerance entry screens for slots are used to specify
the acceptable deviation from nominal position, and
from the nominal slot size in length and width. The true
position tolerance compares the measured location of
the center point of the slot to the nominal center point
and compares the measured size to the nominal size.

Enter the acceptable position deviation value, nominal
Length and nominal Width values into the data fields
provided and then click OK.

MMC/LMC (Material condition)
MMC and LMC tolerances are be applied to bosses or to

bores, compare measured center locations to the nominal centers and compare measured radii to nominal
radii. MMC and LMC tolerances can be applied with or without Reference (datum) features. MMC and

LMC tolerances can be applied to arcs and circles.

MMC Arcs and Circles

The MMC tolerance entry screens for arcs and circles are identi-
cal, and are used to specify the maximum material that can exist

within a bore or on the surface of a boss.

MMC tolerances can generate position bonuses as a result of size
tolerance surpluses. For example, when the size of a bore is larger
than MMC, but within the acceptable tolerance range, a position

tolerance bonus is generated for the bore and its ac-
ceptable location is given more flexibility. However,
if a bore is exactly the MMC size, no position bonus
is generated and the bore must be located exactly as
specified. When a Reference feature is used and found
to have a tolerance surplus, it also generates a position
tolerance bonus for the bore.

Select the feature type as a Boss or a Bore, enter the
acceptable position Tol Zone value, enter the nominal
radius value, select a Reference feature if required and
then click OK. Reference features of MMC are dis-
cussed in Appendix C: Tolerances.

True Position Tolerance Entry :

~Position
MNominal

il IW Tol. Zone

Cancel

x| [ros |

Size

Nominal Nom -

Delete

AR,

| Mom + I

L [06383 |

w [0.0974 |

—MNamed Tolerances

Save. .

| Delete... I

Maximum material within ~ Maximum
a bore material on a
boss
x
~Position ~Type——
Nominal " Boss -m
il 2.9901 Tol. Zone C Bore | Cancel |
ﬂ |1 1984 ] . . Delete |
- Reference Feature-
| B
Size 1
Nominal Nom - | Mom + I
R|[o27s | [
—MNamed Tolerances
I |
Save... | Delete... |

(o))
-
<
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LMC

The LMC tolerance entry screens for arcs and circles are identi-
cal, and are used to specify the minimum material that can exist

within a bore or on the surface of a boss.

LMC tolerances can generate position bonuses as a result of size

tolerance surpluses. For example, when the size of a

bore is Minimum material within ~ Minimum
a bore material on a

smaller than LMC, but within the acceptable tolerance range, a

position tolerance bonus is generated for the bore and
its acceptable location is given more flexibility. How-
ever, if a bore is exactly the LMC size, no position bo-
nus is generated and the bore must be located exactly as
specified. When a Reference feature is used and found
to have a tolerance surplus, it also generates a position
tolerance bonus for the bore.

Select the feature type as a Boss or a Bore, enter the
acceptable position Tol Zone value, enter the nominal
radius value, select a Reference feature if required and
then click OK. Reference features of LMC are dis-
cussed in Appendix C: Tolerances.

CETrTE—
~Position Type
Nominal € Boss
il 2.9901] Tol. Zone  Bore
x| [1ees | )
z Reference Feature———————
| B
-Size ]
Nominal Nom - | Mom + I
R Jo2as | [ ‘
—~Named Tolerances
| |
Save. | Delete.. |

boss

x|
Cancel |
Delete |

Runout

Runout tolerances can be applied to arcs and circles.
The tolerance entry screens are identical, and are used to
specify the acceptable deviation from a circle around the
center of the Reference feature axis.

Enter the acceptable position deviation value into the Tol
Zone data field provided and then click OK.

Runout Tolerance Entry )

~Circular Runout

Tol. Zone

—

-Reference Feature

I g

—MNamed Tolerances
I El

Save. .. | Delete... I

Cancel

R

Delete




Tolerance Types

Circularity

Circularity tolerances can be applied to arcs and circles.
The tolerance entry screens are identical, and are used to
specify the acceptable deviation from a perfect circle.

Enter the acceptable position deviation value into the Tol
Zone data field provided and then click OK.

Straightness

The straightness tolerance can be applied to lines and is
used to specify the acceptable deviation from a perfect
line.

Enter the acceptable position deviation value into the Tol
Zone data field provided and then click OK.

Concentricity

Concentricity tolerances can be applied to arcs and circles.
The tolerance entry screens are identical, and are used to
specify the acceptable deviation from a circle concentric
to a Reference feature.

Enter the acceptable position deviation value into the Tol
Zone data field provided and then click OK.

Circularity Tolerance Entry
~Form

211

x|
Tol. Zone
| Cancel |
-Named Tolerances Delete |
I El
Save... | Delete... |
Straightness Tolerance Entry _X_[
~Form
Tol. Zone
| Cancel |
-Named Tolerances Delete |
I El
Save.. | Delete. ..
Concentricity Tolerance Entry _XJ
Concentricity
Tol. Zone
| | Cancel |
-Reference Feature Delete |
I |
—MNamed Tolerances
I |

Save. .. | Delete... I

(o))
-
<
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Profile

The profile tolerance can be applied to profile features and is used to specify the acceptable material
deviation outside and inside the nominal part profile. Tolerances can be specified as bilateral (equal) or as
non-bilateral (unequal).

Equal bilateral tolerances
Bilateral tolerance zone will be centered around the edges of the nominal profile. For example, an equal

bilateral tolerance of 0.005 will be = [ —
NS 5
applied as +0.0025. S e Ir 7.

Check the Bilateral box and enter

the desired tolerance value into
the Tolerance data field for equal e “ o I

bilateral tolerances.

LT m——
- -
Srsmam=”

An equal bilateral tolerance of 0.005 is applied as... +0.0025

Unequal tolerances
Unequal bilateral or unilateral tolerance values are specified by the user for In-material tolerance and Out-

material tolerances. This example x|
shows a boss with different In-ma- E il ‘ a—
terial and Out-material tolerances. Soaliie.. [ I :
In material Tol IU-UU3
Clear the Bilateral box and enter
the desired In-material and Out- Concel “ oK I
material tolerance values in the
. Unequal bilateral tolerances are applied as... +0.003 and - 0.001
data fields provided.

Tolerances can be applied to up to 5 different (Form) areas of the part profile. To apply a tolerance to
an area, select the area using the mouse cursor in the Measure Profile window, then apply a tolerance as
shown above. Tolerance (Form) areas can be displayed and edited by clicking the Tools/Tolerance/Profile

menu item.
[Tods x
-Form #1
[ Potc___, [ oK
[o00s00  [o0.00386 Edit...
R _ ~ [000500  [o.00088
Q 7 \ ~Form £2 :
Tol. Zone Actual
[ooo2s0  [ooos31 [

- ‘ [0oo2s0  [oooes1 [

Selected areas... can be assigned different tolerances that are shown and edited in the
Advanced Profile Tolerance Results screen




Tolerance Types

Parallelism

Parallelism tolerances can be applied to lines and are used to
specify the acceptable deviation from a line perfectly parallel
to a Reference feature. Minimum and Maximum Projected
zone values are added to the feature length to continue the test
of parallelism beyond the line end.

Enter the acceptable parallelism deviation value into the Tol
Zone data field, select a Reference feature from the drop-
down list, add any Projected Zone values and then click OK.
Projected zones are discussed in Appendix C: Tolerances.

Parallelism Tolerance Entry |
(- Orientation
Tol. Zone

—

;—!" fi e Feature

Cancel

Delete

R

i~ Projected Zone -
Min

Max |
~Named Tol

I =l

Save.. | Delete.. |

Perpendicularity

Perpendicularity tolerances can be applied to lines and are
used to specify the acceptable deviation from a line perfectly
perpendicular to a Reference feature. Minimum and Maxi-
mum Projected zone values are added to the feature length to
continue the test of perpendicularity beyond the line end.

Enter the acceptable perpendicularity deviation value into the
Tol Zone data field, select a Reference feature from the drop-
down list, add any Projected Zone values and then click OK.
Projected zones are discussed in Appendix C: Tolerances.

(-~ Orientation
Tol. Zone
;-—!" fi e FEH‘IL‘II'B
- Projected Zone
Min
Max I
—_hi;m_ad Toleranc: .

| H

Save.. | Delete.. |

Cancel

Delete

x|
[T
o]

Angularity

Angularity tolerances can be applied to angles and are used to
specify the acceptable deviation from a Nominal angle made
between two lines selected in the Features list. The line clos-
est to the top of the list is the reference for the measurement.
Minimum and Maximum Projected zone values are added to
the feature length to continue the test of angularity beyond the
end of the angle.

Enter the acceptable angularity deviation value into the Tol
Zone data field, add any Projected Zone values, enter a nomi-
nal angle and then click OK. Projected zones are discussed
in Appendix C: Tolerances.

(- Orientation
Tol. Zone
I
:r-Plujecled Zone——
Min I
Max I
i~ Nominal -
Angle

x|
[ Duis |

Delete

Named Tolerances

| —
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Angle

User’s Guide

Angle tolerances can be applied to lines and angles. The tolerance entry screens are identical, and are used
to specify the acceptable deviation from a nominal angle.

Lines

The tolerance entry screen is used to specify the
acceptable deviation from a nominal angle made
between the line feature and the part skew line.

Enter the Nominal angle, the acceptable Nom - and
Nom + angle deviation values and then click OK.

Angle Tolerance Entry

~Angles

Nominal Nom- | mNom+ |
XY Angle |90°0000" |
r ﬁamad.‘l";:lerances
I =l
save.. | Delete.. |

OK

Cancel

Delete

AN

Angles
The tolerance entry screen is used to specify the ac-
ceptable deviation from a nominal angle.

Enter the Nominal angle, the acceptable Nom - and
Nom + angle deviation values and then click OK.

Width

Width tolerances can be applied to distances and are
used to specify the acceptable deviation from a nomi-
nal length. The length can be specified as a vector
length or as separate X and Y lengths.

Enter the Nominal Length, the acceptable Nom - and
Nom + Length deviation values or enter Nominal X/
Y, Nom £X and Nom +£Y values and then click OK.

Angle Tolerance Entry E

g x|
~Angles
Nominal Nom - | Nom + | lLl
Angle [90°0000" | | Cancel |
—Namad.ﬂalemnces i Delete |
I |
Save... I Delete... I

x
—LEfIglh
Nominal Nom - | Nom + | ‘LI
Length [0.06698 | [ M
X [ooooo0 | [ Da|m|
y [ooeess | |
~ Named Tolerances
| #
Sa\nel Dalete..,l
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Chapter 7:
Reporting & templates

Templates display measurement results, show program content and organize data for printed reports and
exported files. QC5200 templates include the:

» Feature template List of features measured

* Program template Listing of program steps

* Runs template Table of results of program executions (Runs) formatted for file export
* Report template Table of results formatted for printed reports

* Tolerance templates Tables of tolerance measurement results in a few commonly used formats

The default templates are formatted to fill most typical requirements, however templates can be edited to:

Add or delete data

* Sort the order of data displayed

* Format data columns

Include headers and footers

Edit and format headers and footers

Multiple copies of templates can be opened, renamed and formatted to fill specific requirements. Tem-
plates are stacked in a single window by default to conserve screen space.

Finally and perhaps most importantly, the contents of templates can be printed as reports or exported as
data files.

-
o
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S
o
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The following information regarding reporting and templates is contained in this chapter:

Template deSCTIPLIONS ......eeeveeiieiiieiieeiie ettt ae e eae e e 217
Features template .........cooveiiiieieee e 217
Program template ..........cceoieiriiiiiiieese e 218
RUNS tEMPIALC.....eoviiiieeiiiieiieieee e 219
RUNS ChATS ...ttt 220
REPOTt teMPIALE.....vieeiieiiieiiieieeeee et 222
Tolerance temMPIates ........ccveervierieeieeieeeie ettt e 223

Opening teMPIALES......coveeviriiriirtiieriet ettt 224

Generating new default templates............cceceeiriiinienienineseeeeeeeea 224

Editing templates.......c.ccvervieieiiieieiieiere et 225
Adding and deleting data ...........c.cceevvieieiieiiiiee e 225
AddINg data.......ooocvieiiieieie e 225
Deleting data ........c.ooveieiiieiiieeeeee e 229
Sorting data within @ column ...........cccocoeiiiinininincnneec 230
Aligning column titles and data ...........cocooceveneneniinenincccecee, 231
Changing the order of COlUMNS...........cccevivieriieieiieieceeieeeeee, 231
Displaying horizontal and vertical grid lines ...........ccccocevereiienecnnens 231

Headers and fOOerS.........eiuiiiiiiiieiecieeeeee e 232
Showing headers and fOOLErS ........ceeveeeiiiiriieiiecie e 232
Editing headers and fOOErS.........ccceviriririnenereceeeeeee, 233

AdING TEXE ..ottt 233
Editing teXt....evievieiiieieiieierie ettt 233
FOrmatting t€Xt......ceevevvieieriieieeieeieseeee e eee e 234
Including automatic teXt eNtry ........ccceeeiereeecieenieeieenee e 235
Prompting the user for alphanumeric information...................... 235
DEletiNg tEXE. . eeiiuieieieeeie ettt ettt 236
Enabling text to speech output..........ccoceeevencrenienenencieieee, 236
Adding graphics from files .........ccooveieriieciinieieneeeeee e 236
Drawing raphiCs.......c..ceecvereerierreerieneenieeeesieeeesseeeesseesesseessenns 238

Printing T@POTLS ....vieeieeiieiieeie ettt ete ettt et e et e e e et eesaeeseesebeeseensseens 241

EXPOIting data.......cceeeciiiiiiieieecie ettt 242

DDE OULPUL ...t s e 243
OULPUL PATAMELETS ...t 243
CONNECTION ...ttt ettt st eaea 243
DIAtA . 244
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Template descriptions

Basic descriptions are included for the following templates:

* Feature template

* Program template

* Runs template

* Report template

» Tolerance templates

Features template x
. . HES ﬂ
The Features template displays a list of all features e
measured during a work session or during one pro- - Line 2
. Point 3 Zexo
gram run. r OF asc 4
O . Circle £
~ B[] Line &
NOTE + @[] eoinc 7
The contents of the Features tem- 0 ®@ sicc @ =
plate is cleared by the system at the 41| LI-J
beginning of each program run.
The default Features template displays feature : x|
icons, tolerance pass/fail indications, tolerance type [£|Tet |Name  |oac TSR [ Al [T | F:I
. f t d th d t f f - Line 1 Skew 1.13709 0.00000 0.0
icons, feature names and the datum reference fea- . fas S S fdioe b BeaeE B o
ture names. * Point 3 Zero 0.00000 0.00000 0.0C
r ®[f acc 4 1.08338 2.98178 1.17445 0.0C
QO ®[Q cizcie = 0.50338 3.01018 1.20665 0.01
Measurement data categories can be dragged and ~ ®[] Line & 1.64029 1.71217 0.0¢
. » ®[] eoint 7 1.69910 1.60108 0.0¢C
dropped into the Features template from the Results g g@g sioc ¢ adnase 4 caaan 1-055a
. b
window to create new columns. o | LI—J

-
o
=
S
o
=L
@
(]

As shown here, the organization of feature data is vertical. For example, X-position results for all features
shown here are contained in the vertical “X” column.

pue Buntoday ]

The contents of the Features template can be printed, however the Report template generally provides a
more efficient starting point for printed reports.

The contents of the Features template can be expanded to include results data categories and exported.
However, the format of the Runs template might be more appropriate for exporting data because of its
horizontal data orientation and because it contains a complete history of measurement results from all pro-
gram runs. The features template would need to be exported after each program run because its contents
is cleared at the beginning of each program run.
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Program template

The program template displays a list of program steps for the current part and is used to create, edit, debug
and monitor part measurement programs.

The program template displays feature icons, pass/fail icons, tolerance type icons and program step ac-

tions.
Program steps are super-steps con- x|
taining more than one action, or are  [Szacus| [Cx| Toi |action i'
simple steps containing only one ac- bt smera e i
p p g y ] Initial settings...
tion. Super-steps can be expanded B - Skew on “Line 1"
. . = - Measure "Line 2"
to ShOW subordlnate steps by Cth_ k—b Wait for point(s) at (-1.29720,1.86901)...
ing the + sign in front of the step. Wait for poinc(s) at (-1.29720,1.86901)...
inish measurement
= * Zero the XY of "Point 3"
The contents of the Program tem- & Registration complete...
. . 3] ®[F Measuze "Cizcle 4"
plate can be printed for evaluation i (3. e s warat on
at another location, but are suf- ) /=EI Measure "Line 6"
. . . c2] r ®[0] Measure "Arc 7"
ficiently machine-specific to be of _':I
only limited value as a printout. A :

A program super-step is expanded by clicking the + sign
During program execution, the cur-
rent step is indicated by a blue arrow and successfully completed steps are indicated by green check
marks.

Please refer to Chapter 8: Programming for more details regarding the use of the Program template.
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Runs template

The Runs template defines the contents of the runs database, and then displays measurement data accumu-
lated by program runs and stored in the database.

The default Runs template and database are empty and must be defined by dragging and dropping data
fields into the template from the Results window.

from 8 of B8 points

Circle 5, from 8 of B points Circle 5,

r=0.25169 d=0.50338 r=0.25169 d=0.50338
X=3.01 IB__'YEJ.—.ZUEES____@j X=3.01018 ¥=1.20665
F=0.01107
m I
e e =

tE Runs N tE Runs N

Features | Program | Runs| Features | Program | Runs |

[Run | |Run | cizcle s.d | cizcle s.F |

Data fields are dragged and dropped from into the Runs template as column headings
the Results window...

As shown here, the organization of N |

Features | Program | Runs |
[m:n Circle 5.d]|Circle S.F | Arc 4.d |Axc 4.F || Line 6.X¥a | Line Gil

feature data in the Runs template is

horizontal. The feature data for each 3 0.50440 0.0087s| 1.08528] 0.00787] 179°s2'se*| o0.00
run is contained in a horizontal row of |2 0.50239 0.00847| 1.04958| 0.00342] o0°0a'si®| o.01

1 0.50738 0.01456] 1.07283| 0.00727] __ 0°00'00"| _ 0.00:
the table.
The Runs template displays data _|;|
contained in the Runs database, orga- L1 :

nized in the manner specified by the The measurement data from each run is a horizontal row

user when data fields were dragged and dropped into the template from the Results window. However,
multiple Runs templates can be opened, populated with data, formatted and renamed to fill many different
data reporting requirements.

-
o
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o
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o
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The maximum number of records stored in the Runs database is specified by the supervisor in the Tools/
Options/Runs setup screen. Please refer to Chapter 10: Supervisor Set up for additional details regarding
QC5200 setup.

pue Buntoday ]

Data is deleted from the Runs database by deleting rows or columns from the Runs template, as described
later in this chapter.

CAUTION
Delete Runs data with care, deleted data cannot be restored.
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The contents of the Runs template can be printed, however the Reports template generally provides a more
efficient starting point for printed reports.

The contents of the Runs template can be exported in a variety of file formats as described later in this
chapter.

NOTE
If the Results window is locked using the Tools/Options/Locks functions, contents can-
not be dragged from the window to a template.

Runs charts

Each category of feature data collected by the Runs database can be charted. The chart types include X
Bar, R Bar, Simple Data and Histogram. In this example, charts will be displayed for the Arc 4 radius.

To display chart data: B |
Features | Program | Report| Runs| TolRep |
|Eun Azc 4.z | Azrc 4.F [Line 5.X¥a[ Line 5.F [ cizcle 8.4 [cizcle &.F ﬂ
1 Right-click the title of a data : 0.2633¢ rFeatreProperties..  ksn|  9.00000 0.49999 0.01480
. . 2 0.2852¢ o 2" 0.00537 0.45742 0.01889
column and click the desired Charts 0.3028¢ copy o"| o0.00000]  0.s0226]  0.00s18
menu ltem 4 0.3181 Delete 1 o" 0.00000 0.50193 0.01391
5 D.EGSGSM— ar 0.00000 0.50347 0.01315
6 0.3070¢ o 0.00000 0.50174 0.01657
. . 7 0.3434: Change Feature k po© 0.00000 0.50058 0.01151
2 The Chart Setup dlalOg bOX Wlll 8 0.30317 Print Sel ar 0.00000 0.45958 0.01129
be presented. Enter the desired sub- x
. a1 Template Properties. »
group size, then evaluate the column = nenTemplate...
. Open Template...
data to find the highest and lowest S
values. Save Template As...
Delete Colum...
ol [
Instructions for
sorting data are
provided later in
this chapter.
EOTET x|

o ) Features | Program | Report] Runs | TolRep |
Enter Lower and Upper Limit values slightly [ea_ [ azc a.z [[azc 4.7 [Tine 5.%va [ Tine 5.7

. . 0.26330 0.00536 0%13"45" 0.00000
higher and lower than the highest and lowest e e —
Chart Setup

0.30286 St
1 S

;::::E: S :9 p Size: |3— Iil

weE |- B _Cancel |

:

values respectively, and then click OK.

The specified chart will be presented. The four
chart types are shown on the next page.

34343

.34902 Upper limit: [ 35

wn | o fuo Jon | oo e o fee

E
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e xparchart x| mRearchot X

X Bar= 0.01326 Range = 0.00122
IUSL.0.35000 X Dbl Bar= 0.01220 UCL0.07173 RBar= 0.00110
X BarMin= 0.01117 RMin= 0.00052
[UCLO0.33832
X BarMax= 0.01326 RMax= 0.00156
E] E]
* [Mean0.30985 -
v ) \Q
d A Meanq. 02791 b
0.28138 \/
ILSL0.26000 ILCL0.00000
[fub Groups (size = 3) [fub Groups (size = 3)

X Bar chart R Bar chart

[ sevpic chort x X

X Bar= 0.01326
USLO.35000 X Dbl Bar= 0.01220
X Bar Min = 0.01117
X BarMax= 0.01326

H M
< [Meano0.30985 -
4 4
L0.26000
— N
Data BucketSize: 0.028573 - g
S
. ) S §
Simple data chart Histogram chart o =
52
@ o
=]
o
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Report template

: x|
. C5000 Feature Printout g
The Report template displays a table Q
Time: <t> Part: <n>
of features and related measurement |pate: <d> Job: <?1> Operator: <u>
1 1 ¥ Feature |Fosition/Dim|Size Orientation |Ferm/Dim. Special
data collected during a work session or S —
durlng one program run. The Report 7 Azc ‘-‘: ;:.32‘39: E;fi;: L3d 0.04967
. ¥ 1.1 T 0.53646| F 0.00273|
template is configured and formatted G TR W< 0°00760%|F  0.00000
. ¥ 1.
to print reports of measurement results 4| cizele 4fx 3.0 0.50408 ¥ o.01083
k4 1. 0.25204
that satisfy most typical requirements. e W T 0.00000
2 Line 2|X 0: X¥< 90%00° 00" F 0.00000)
k4 0.8
NOTE 1 Line 11X 1.1 X¥< 0%00'00"|F 0.00000|
¥ +0
The contents of the 9
o o

Report template is
cleared by the system at the beginning of each program run.

The default Report template displays feature ID numbers, feature names, position, size, orientation, form
and dimension information such as length. The template also displays a report header that includes time,
date, part number (part name by default), job number, and operator identification. All the header informa-
tion is entered automatically by the computer except job number. The system prompts the user for a job
number when the report is printed. Headers and footers can be edited to fill specific reporting require-
ments.

NOTE
Configuration and formatting of template headers is discussed later in this chapter.

Additional measurement data categories can be || QC5000 Feature Printout |
: |Time: 7:41 Part: 11A1099
dragged and dropped into the Report template | '™ arbe 2ALo3A) —— watnz6

Date: 4/18 Job: 1

from the Results window to create new columns. b e Thele - Ttmiative Thoompin, __Topsctal
As shown here, the organization of feature data g Bl [ [
is horizontal. For example, all results for a given | — : Sllt it 5%::‘2‘ [

0.05304 | |
¥¥< 0°00'00° |[F 0.00900

1.07282 | [T o.oaser |
0.53646 P 0.00273 |

T

x
. . . 4 1 ¥ -
feature are contained in a horizontal row. Table R
cells can contain multiple results. : ik

17986 |

Page #1 of 1
The contents of the Report template can be ex-
panded to include additional results data categories Typical Report template printout

and exported. However, the format of the Runs

template might be more appropriate for exporting data because it contains a complete history of measure-
ment results from all program runs. The Report template would need to be exported after each program
run because its contents is cleared at the beginning of each program run.
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Tolerance templates 2
The Tolerance templates display QC5200 Tolerance Report
table of features and related tolerance | Time: <t> Job: <?1>
d 1l d duri Date: <d> Part: <n> Operator: <u>
measurement ata co eCte urlng a T Name Actual/APD | Nom/Zone | Dev/TEA Min Max/EPD| ---/+++ |Bonus/Ref
manual work session or during one hps | e
»
program run. The Tolerance tem- @|cizcle 4| x 3.00952| 3.00%91 -0.00039 _
E ¥ 1.20640 1.20675| -0.00035
plates are configured and formatted B9-oaitsl 4:0r000 422 !
A d 0.50408
to print reports of tolerance results £ 0.01033
. @510t 5 X 1.65852 1.65988| -0.00137
in a few common formats for the 3] ¥ 1.02808 1.03601| -0.00622
TP 0.01411] 0.01000 259 0.00411
Americas Asia and Europe The 1 0.63448| 0.64738|-0.01290| 0.63738| 0.65738| -0.00011
2 . ) w 0.107€8 0.10456] 0.00312) 0.09456] 0.11456]1| «* |
TolRep (tolerance report) template is | ® LETe HE 2
shown in this description. The Toler- B e RSO
ance templates are configured and .Ec ? X 2aa1ee
formatted to print reports of toler- T 0.53646 :
. . £ 0.00273] 0.01000 1 | =
ance results that satisfy most typical o .d

requirements.

NOTE
The contents of the Tolerance templates are cleared by the system at the beginning of
each program run.

The default Tolerance templates display feature names, ! 005200 Toler anée_Repor :

pass/fail icons, tolerance icons, nominal values and tol- | #ime: 10:28  gob: 27 ——
. Date: 4/18 Part: 11210999 Operator: us4l2eé

erance results. The template can also displays a report |z e [ rsia e
header that includes time, date, part number, job number,
and operator identification. All data and header informa-
tion is entered automatically by the computer except job : | _

0.63448 0.64738] -0.01290] 0.63738] 0, 65738 =0, 0
w 0.10768 0.1 DdEﬁ‘ a, n?:i.]}“:l:.n?_lf_é__e. : 1 (5!‘__|

number. The system prompts the user for a job number [@iws | 1o

= | ¥imn7

PD | Hom/Zone | Dev/TER | Min |Max/ERD] ——-/e+e [Bonus/hef|
3| 3.00981| —0.00038 | T T 1 |
1.20678| -0, 00035

0.01000] 222 o

|
4 S— 1

1.€5983 -0.00137
1.03601 -0.00652
0,010 259

-
o
=
S
o
=L
o
(]

when the report is printed. Headers and footers can be A - _toprope |
| Arc 7 X 2.98766
edited to fill specific reporting requirements. B | xiime
| iﬂ.ﬂo?]‘!_ ﬂ,n'-caD_

pue Buntoday ]

Page #1 of 1

NOTE

Configuration and formatting of tem- Typical Tolerance report template printout
plate headers is discussed later in this

chapter.

As shown here, the organization of feature tolerance data is horizontal. For example, all results for a given
feature are contained in a horizontal row. Table cells can contain multiple results.

Please refer to Chapter 6: Tolerancing for additional details regarding tolerances.
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Opening templates

Templates can be opened by clicking the Windows/Open Template menu item, or by clicking the template
name in the recently used area at the bottom of the menu.

open Featore Template T
Lookin: | (3 Tempiates x| «®cEE-
| aiol. 5t
(=) Carttim. 5t
= carteivisht
= Eurotol. 5t
Qﬁun.res.sﬂ Nindows
= program. 5t G
[ Windows: oy v Part View
v DRO = TolRep. 5ft v Results
: m\:\u | = TruePos. 5ft New Template...
Open Template...
Mew Template... Save Templates, ..
Save Template As...
Save Templates... R T T
late v 1. Program
S SneTanpaiest o v 2. Features
v 1. Program File name: Iﬁm&! j Open v 3. Report
v 2. Features Fonts s
v 3.Report type:  [Feature Templates =] Cancel Y 5. ToRep
Click Open Template, select the template name and click Open, or... click the name

Generating new default templates

Sometimes it is advantageous to generate new templates with default properties. For example, when mul-
tiple template files of runs data is required to satisfy different requirements, multiple Runs templates can be
generated, given unique names and configured to contain different data. Also, if columns were mistakenly
deleted from a Report template, a new Report template could be generated to replace the original. To gen-
erate a new default template, click

-
the Windows/New Template menu i i 4
Savein: | () Templates X «®mcrE

item, select a template type from the

. AllTol.5ft
New Template Name list, enter a .
unique name into the File name field = cartPiMi. Sft
dclick S S ewrotol. sft
and click Save. Hreatures. st
= Program. 5t
Windows =
v DRO |58 Runs. 5t
stV = ToRep. 5ft
v Resuts = TruePos. 5ft
Open Template... Q
Save Templates. ..
Save Template As...
v 1. Program
v 2. Features
v 3. Report File name: |Repm_5‘t ﬂ |_5w,w'
4. Runs
Save ; Fi T - Cancel
5 ToRep as type: | eature Templates _] —J/{J

Click New Template, select a template type, enter a unique name and click Save
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Editing templates

Templates can be edited to:

¢ Add or delete data

 Sort the order of data displayed

¢ Format data columns

¢ Include headers and footers

» Edit and format headers and footers

Adding and deleting data

Measurement result data can be added to or deleted from any template. The methods of adding and delet-
ing data are identical for all templates.

Adding data

Data can be added to any template by clicking and dragging data fields from the Results window to the
template, unless the Results window is locked in the Tools/Options/Locks screen. Feature data is always
added to the Runs template at least once, because the default Runs template is blank. Feature data might
be added to the Feature template to satisfy the specific needs of a reporting requirement or a user display
preference. However, it is unlikely that data fields will be added to the Program template since the default

configuration of the template already includes the neces-
: . ] o Select a feature or
sary information to perform all programming activities. features in Feature
It is also unlikely that data fields will be added to the Sieie
Report or Tolerance templates since all feature measure- +
ments are included in the Report template and all toler- Select data in Results ~
ance results are included in the Tolerance templates by S 4%
o
default. + g ]
o
T 3
Click & drag data into g g'
Data can be added as individual fields or as a collection template 2@
. . . )
of fields into an existing column, a new single column or 3

into new multiple columns. The process of
adding data is diagrammed here.

How will data
be added to
template?

Examples of adding data to the Feature
template are shown on the next page. An
example of adding data fields to the Runs

template was provided earlier in this chap- Append to column New single column New multiple columns
ter as part of the Runs template descrip-
tion. Data appended to Data added in new Data added in new

existing column single column multiple columns
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Adding multiple data fields as a single new column
To add data fields to a template in a single new column:

1 Select the data in the Results window and then click and drag the selection to empty column space in
the template.

Circle 4, from 8 of 8 points Circle 4, from 8 of 8 points

d= 0.50408
Y=1.20640

d= 0.50408

¥Y=1.20640

F=0.01033

B Features x| B Features x|
1 [ To1 [name Datum ﬂ 1 [ To1 [name Datum ﬂ
- Line 1 Skew - Line 1 Skew
-~ Line 2 - Line 2

- Point 3 Zero - Point 3 Zero @

0 ®F sicc s 0 ®F sicc s
= B[] Line & = B[] Line &

r ®0 azc 7 r ®0 azc 7

- -

(I I » (I I »
Select a feature, click and drag data fields... into empty column space of the template

2 Click As 1 New Column, give the column a unique name and click OK.

i o
9 How do you want the fields added to this template? As 1 New Column Column Name: |Position/Size| oK
I Include labels with data As Multiple New Columns | Cancel |

Specify a single new data column... then name the new column

u ﬁ _- —m -Dntlm i

O ®@ cizcle 4 :

0 ®F sioc s

~ B[] Line & 1.65663
1.71217

r ®0 acc 7

07292 -
(I I 13

The new column will be added
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Adding multiple data fields as multiple new columns
To add data fields to a template in multiple new columns:

1 Select the data in the Results window and then click and drag the selection to empty column space in
the template.

Circle 4, from 8 of 8 points

Circle 4, from 8 of 8 points

d= 0.50408 r=0.25204 d= 0.50408
Y=1.20640 3.00952 ¥Y=1.20640
F=0.01033

{E Features x| {E Features x|
1 Datum ﬂ 1] Tol [Name  |Datum ﬂ
- Line 1 Skew -~ Line 1 Skew
- Line 2 -~ Line 2 @
- Foint 3 2ero - Foint 3 2ero

0 ®F sicc s
= B[] Line &
r ®0 azc 7

:I_I o Ly o

r ®0 azc 7

Select a feature, click and drag data fields... into empty column space of the template
. . 1| o1 |Name Datum C-E ([ e [ 2
2 Click As Multlple New Columns. - Line 1 Skew 1.15016 0.00000
-~ Line 2 0.00000 O.85282

Point 3 Zero 0.00000 0.00000

0 How do you want the fields added to this template? [ A5 1 New Column |

I Include labels with data As Ml-!lilif[Nm Columns |

Specify multiple new data columns... The new columns will be added using names
from the Results window

-
o
=
S
o
=L
@
(]

pue Buntoday ]
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Appending data fields to an existing column
To add data fields to a template in multiple new columns:

QC5200 Series User’s Guide

1 Select the data in the Results window and then click and drag the selection to empty column space in

the template.

i Results

x|

@ | Circle 8, from 8 of 8 points

T Results x|

@ Circle 8, from 8 of 8 points

d=0.49958 r=0.24979 d=0.49958
¥Y=1.19794 X=2.98374 ¥=1.19794
0 ;]'_I’Efz_ i}'__j F=0.01129
HE Features EZ (I (2 Features ] x||
F P | Report| Runs| TolRep| F | Program | Report] Runs | TolRep |

- 60835

r OFE azc s d ] r OF) azc s 4 0.60635
% 0.29826 X 0.29826
¥ 1.40644 ¥ 1.40644
r ®E axce d 1.05108 r®f ace d 1.05108
X 2.96691 % 2.966391 |
Y 1.17258 - ¥ 1.17258 =
hd @ -
| LA »

Select a feature, click and drag data fields...

2 Click Appended to this Column.

QC5000

¥ Include labels with data

£

Also check the Include Labels with Data box if you wish

to have individual data labels displayed.

into an existing column space of the template

T Results x|

9 How do you want the felds added to this template? @ | circle 8, from 8 of 8 points
Appended laﬁhis Column |

r=0.24979 d=0.49958

X=2.98374 Y=1.19794

F=0.01129

HE Features 11.
F | Program | Report| Runs | TolRep|

r OFE accs 4 o
X 0
¥ %
: 4 o
r OB Axcs d 1 H
X 2
Y 1
r 0
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Deleting data

Data can be deleted from templates by selecting and deleting rows and columns. Deleting a row deletes
the feature data contained within the row. Deleting a column deletes the feature data contained within the
column and eliminates the future display of the deleted column’s data type. In general, data are deleted
because columns were added earlier and are no longer required, or because the user wishes to clear the
contents of the runs database.

CAUTION
Delete Runs data with care, deleted data cannot be restored.

NOTE

Deleting columns from templates permanently changes the type of data that template
can display. If a column is mistakenly deleted from a template, a new template can be
generated to take its place containing the default columns, as described earlier in this
chapter.

Deleting rows £ Runs -
To delete rows of data  Features|Program | Report| Runs | TolRep |

from a template, select [Run | Azrc 4.x | Azc 4.F [Line 5.XYa |~
0.26330| 0.00536 0®13'45"

the rows, right-click : e
the selected rows and —————————
o)
6 |
=

x|

Cut G D00 00
then click Delete Se- g o0°00roon
lection. You will be = e
| Select 2 0°00'00
asked to confirm your & - = Sp7l_0°00roo ~
intention to delete the - - - 3
X k Print Selection - 3 °
selection. Click Yesto 1 = .. . . _'I_I 39
. Template Properties... — S 3
delete the selection. New Template... QCS5000 B S =
SpsnTcnpaie Delete the selected runs? Yes & @
Rows can also be Save Template As... No o
deleted by selecting et 2

them and pressing the  Select and right-click the rows, click Delete Selection and then click Yes to confirm
computer keyboard’s
Delete key.
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Deleting columns
To delete columns of data from a template:

1 Right-click the title of the left most column
you wish to delete and then click Delete Col-
umn. You will be asked how many columns you
wish to delete. In this example, four columns
that were temporarily used to display position,
size and form data will now be deleted from the
Features template

2 Enter the number of columns you wish to
delete and click OK. The columns will be de-

QC5200 Series User’s Guide

x|
Fe: | Program | Report] Runs | TolRep |

[Z] Tor [wame Joatum] @ T x ¥ B Iil
~ Line 1  Skew Feature Properties... 0.00000

- Line 2 Cut 0.00000

’ Point 3 Zero Copy 0.00000

T 0.00407

-~ 0.00000

'3 0.00117

-~ k| 0.00346

leted starting with the one that was selected and sl
extending to the right. JCotum Properies s SOl
%
x|
Number of Columns: [ oK I:I m' :ibl;n %:::‘::'}“"“’""'R‘"I
-~ Line 1 Skew
Cancel e Hink 3
' Point Zero
r O] 2xcs
<~ ®F= Line s
r ®E 2:xce
< ®F Line 7
Q ®EQ cizcie
0 ®8 sict @
1|

Sorting data within a column

Data within a template column can be sorted in order of ID
list, from the lowest to the highest value or from the highest

value to the lowest value. Repeatedly clicking a
cycles the sort order as show in this diagram.

Chronological
order

column title

Lowest value to
highest value

Run Arc 4.r Run Arc 4.r Run Arc 4.1
I_ 2 26330| I_ 2 26330| :: Highest value to
= = = o 5 0.34902 1 +
value
2 0.28526 2 0.28526 T 0.34345
3 0.30286 3 0.30286 4 0.31812
B 0.31812 s 0.30317 3 0.31644
5 0.34902 & 0.30704 & 0.30704
€ 0.30704 9 0.31644 8 0.30317
7 0.34345 4 0.31812 3 0.30286
8 0.30317 7 0.34345 2 0.28526
9 0.31644 5 0.34902 ] 0.26330
ID order Low to high value High to low value
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Aligning column titles and data

Data columns can be for-
matted to align the column
title and data. To format
alignment, right-click a
column title, click Col-
umn Properties and then
align the title or data using
the tools provided in the
Column Properties dialog
box.

Features | Program | Report| Runs |
I'—'!““ "-..-_-'.-J'-.-}-'-'.-;-.-'r:-_-u : E L l
7] i Cut MName |Fealure|
T slcizey  Copy B
o Kl Width [70
Title Alignment
’V(?Leﬂ " Center ¢ Right

C Left ¢ Center  Right

[ Data Alignment

&
8
5
4

3
2

Changing the order of columns

The order of columns can be changed by moving individual columns left or right. Columns are moved

by clicking and dragging the column title to the title to the immediate right of the |,

LD lx

R x| x| HEH :

Run [ Arc 4.r [ Azc 4.F [Line 5.%va i' Run +.z | Azc 4.F |Line 5.X¥a i' Run  [Line 5.X¥a|Arc 4.xr [ Azc 4.F
1 0.26330] 0.00536] 0%3'45" 1 0.26330] 0.00536] 0°13'45" 1 os'45%| o0.26330] 0.00536
2 0.28526 0.00110] 0°06'12" 2 0.28526] 0.00110| 0°06'12" 2 0°06'12"| 0.28526] 0.00110
3 0.30286 0.00288] 0°00'00" 3 0.30286 0.00288| 0°00'00" 3 0°00'00"| 0.30286] 0.00288
3 0.31812] 0.00106] 0°00'00" 3 0.31812| 0.00106] 0°00'00" 3 0°00'00"| 0.31812] 0.00106

The Line 5.XYa column title is clicked and dragged to the left of the Arc 4.r column

vertical lines to divide data into cells. To show lines on a template:

1 Right-click the desired template 0
titlebar and then click Template
Properties to display the Template

Properties dialog box.

2 Check the Display Horizontal
and Vertical lines box to display grid
lines, and then click OK. Click the ~
Set Line Color to select a line color. ™ g

Displaying horizontal and vertical grid lines .
. . . . . . o
The boundaries of template rows and columns can be emphasized by displaying a grid of horizontal and J&;
S
o
-
o
- @
PREERE 'j.'J'\'\! opert “— S ]
1| Line ©Gut Display I Misc ]
Copy . 2
3] Tine Delete Selection... — - Display - Grid
¥ Horizontal lines I~ 'Snap to grid
3| Porr = ¥ Vertical lines Grdsize [10
| (Change Feature 3 ) | e
L : ArchE oo 0.6 -Sections- ==
Print Selection a
- e— 0.31 I~ Show report header Set Text Color |
- i m I Show report footer Set Line Color |
6 Axzc gmrmue... ;-E‘f ™ Show page header
Line sa:*ramm.. e I™ Show page footer Font size |10
Charts P

Cirel 0.4
|'£ 1.19794|z 0.2

Right-click the titlebar, then click Display Horizontal and Vertical lines

~
P
(]
T
o
3
=
=]
«Q
Q
=]
a
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Headers and footers

Headers and footers are available for all templates and can be shown with text and graphics to provide
additional information and enhance the appearance of reports. They can be shown for a report and for the
individual pages of a report.

The Report template and all Tolerance templates include default report headers formatted to fill most
requirements, other template report headers are empty. Report footers, page headers, and page footers are
empty. Empty headers and footers can easily be edited to include text and graphics, include automatic text
entry, prompt the user for text and provide speech to text outputs of measurement results.

Showing headers and footers

The following process is identical for showing all headers and footers. To show a header or footer:

1 Right-click the desired template titlebar and then click Template Properties to display the Template
Properties dialog box.

2 Check the desired Show Header or Show Footer box to show report or page headers and footers, and

then click OK.
x|
Display | Misc |
s
 Display ~Grid )
¥ orizontal lste= Rl | [T | Soam i B _Cancel |
W Vertical lines Grid size ]1u

[~ Sections - 1 -Font Name
¥ Show report header Set Text Color [ & Courier New

[~ Show report footer Set Line Color I ' MS Senf

™ Show page header  Arial
I Show page footer Font size [10 € Times New Roman

Right-click the template titlebar... and then check the desired Show header or Show footer box
Xl
QC5000 Feature Printout :l
Date: <d> Time: <t>
Job: <?1> Part: <n> Operator: <u>
|t__ Feature |Position/Dim.|Size Orientation |Form/Dim. Special
1 Line 11X 1.12671 X¥< 0°00'00"|F 0.00000
T 0.00000
2| Line 2|X 0.00000 XY¥< 90%00'00"|F 0.00000
i 0.89036
3| Point 3|X 0.00000 F 0.00000
¥ 0.00000

Default Report template header
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Editing headers and footers

233

Headers and footers can be edited to add, delete or format text and graphics, include automatic text entry,
prompt the user for text and provide speech to text outputs of measurement results. Completed templates

can also be locked to prevent further editing.

Adding text

Text is added in text frames that can be modified to
change content, position and text formatting. To add
text, right-click inside a header or footer and then

-~
click Add Text. The text frame will be added, and -~ slillal
can be repositioned by clicking and dragging itto a  + ®F s=- m
. -~ Line £ Font L4
new location. COE e e
~ @[] Line 7 AddPartViewFeature...
axt ... (e} ®EHD cizcie
TRV Q S ci-c2eFome i
El Tor [meame  [oacsm] & ] <L o :
- Line 1 Skew
-~ Line 2 Open Overlay...
Save As Overlay...
Options. 3

X

12671
ooooo
00000
29826
62531
96691
48163
28374
64474

. 00000
.89036
. 00000
- 40644
69654
-17258
.02309
19794
.02290

Ll

o

Editing text

Each text frame of a header or footer can be edited individually. To edit a text frame, click on the text to
highlight it, press the computer’s backspace key to delete text and then enter new text from the keyboard.

press backspace to delete...

Text. %

Click the text... to highlight it for editing...

The text frame size can be increased to add more text by clicking and dragging a corner.

I‘ew text

Click and drag a corner...

I) Ilew text example I

to increase the text frame size

then type new text

-
o
=
S
o
=L
@
(2

pue Buntoday ]
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Formatting text

Text font, style, size and color can be formatted.

Font frempate roperies x
Text font is selected for the entire tem- Display | Misc |
plate from the Template Properties dia-  Display ~Grid T |
log box. To select the font: T Horeomsltwes (| Suspto g

™ Vertical lines Godisize |T

. . . ~Sections——————— Font Name——————
1 Right-click the template titlebar and = :::: e Set Text Color | & "éw::: N
then click Template Properties to display I~ Show report footer Set Line Color | | © MS Seri

the Template Properties dialog box. || Shbwipage header : L
I~ Show page footer Font size | 10 @ Times New Roman

I
2 Click the desired Font Name and
then click OK.
Style and size ew text example T
The style and size of text can be selected for individual text Color...
frames. To select the style and size of a text frame, right-click ':.""W‘ :
the text frame, click Font and then click the desired style or Arrows >
size. |
00
gsa
Color Zero Add Text... o=
The color of text can be selected for individual text frames or Add Image... Q Bold

for the entire template.

. |
ew text example T Paste 14
To select the color for an indi- Lm Select
Line Weight >

3 16
18
vidual text frame: A v :::mv : i
o ’ Save As Overlay... 24
1 Right-click the text frame 2] x| oo B2
then click Color. The Color  Basi colors: 36
pallet will be displayed. i 0 Al e w)
[ Il 0000 ®
2 Select the desired color and I
click OK. | I8 8 B R B R
n AEEENEEN
m- EENT N
Custom colors:
| § R B R R B B
EEEEEENEN
Detfine Custon Colars > I
[oc ] _cows |
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To select the color for the entire template:

| Rightclick the template 2(x
titlebar and then click Template Display | Misc | Basic colors:
Properties to display the Tem- A = i 0 Al e
plate Properties dialog box, then I~ Horizontal lines Pishapto gid : ; : = = = : :
click the Set Text Color button. [~ Vertical lines Grid size |10 . . - . . - . .
The Color pallet will be dis- ST - EEEEEEEE
1 d Set Text Color, o
playea. ¥ Show report header m- EEE N
I Show report footer Set Line Color |
2 Select the desired color and I™ Show page header Custom colors:
click OK I~ Show page footer Font size | 10 | R R R R B B B |
' EEEEEENEN
Define Custom Colors >> |
oK ] Cancel |
k]

Including automatic text entry

The system can automatically provide text for printed fields based on information from logins, system time
and date and other sources. Information will be inserted into printed report headers where the auto-entry
codes are located. The auto-entry codes are shown below. All codes must be lower case.

Information — auto-entry code

x|
U e QC5000 Feature Printout j
ser name u
Date: <d> Time: <t>

Part name <n> Job: <?1> Part: <n> Operator: <u>
Time <t> [¢# Jreature [Posicion/pin.Jsize Orientation |Form/Dim. |Special

p - Line 11X 1.12671 X¥< 0"00'00"|F 0.00000
Date <d> ¥ 0.00000
Total number pages <X> 2 Line 2|X 533:30 XY¥< 90%00t00"|F 0.00000
Current page <p> Example of auto-entry code use in a report header

Prompting the user for alphanumeric information

The system will prompt the user for alphanumeric information for printed reports when the prompt entry
code is encountered on a header or footer. The syntax of the prompt entry code is:

-
o
=
S
o
=L
o
(]

pue Buntoday ]

<>

H Report

Where # is th ¢ number i EReot e :
ere 715 the prompt number in QC5000 Feature Printout
sequence of prompts.

LDl

Date: <d> Part ID: <?1> Work center: <?3>
Time: <t> Operator: <?22>

In this example, the system will prompt e peecvraiee T T Lo
the user for a part ID, an operator name, = * === i¥ 12287 xy< 0°00'00"[F  0.00000
and a shift work center number in a single 2| Zin= 2 xS X¥< 80°00°00%|F  0.00000
prompt dialog box. 3| Poimc 3|x  0.00000 T 0.00000
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Deleting text

Each text frame of a header or footer can be deleted individually. To delete a text frame, click on the text
to highlight it, press the computer’s delete key to delete the text.

Enabling text to speech output

Measurement results can be | x
spoken by the system’s Win- Dis -
play | Misc |
I

dows speech to text function
as tests are conducted. This is I™ Lock template Cancel
useful when performing manual I~ Append to file when exported
tests or performing setup tasks I include haaders when exported
because it allows the operator
to focus on part measurements
without needing to watch the
computer screen. To enable I Speak results

text to speech outputs: Auto number file starting with # [

™ Include labels when exported
™ Include units when exported

1 Right-click the template
titlebar and then click Template Properties to display the Template Properties dialog box.

2 Click the Misc tab, check the Speak Results box and then click OK.

Adding graphics from files

Bitmapped (BMP) graphics files can be added to headers and footers to provide additional information or
enhance the appearance of reports. To add a BMP graphic from a file:

1 Right-click inside the report header x|
and click Add Image. The Add Image — i'
file dialog box will be displayed. LEe v 4

Feature printout ™™

It might be necessary to increase the
Date: <d> Part ID: <?1>

available space inside the header t0 |rime: <t> Operator: <22> WOY  aadrent..

e i Font [
accommodate the new graphic image. e ST
Simply click and drag boundary lines to x  :i.12671 X¥< 0°00'00%|F  0.00000| | AddPartViewFesture..

. . ¥ 0.00000 m—_
increase the header size. K 0.00000 X¥< 90°00°00%|F  0.00000 ot
¥ 0.89036 Select B
X 0.00000 E. 0.00000 Change 3
e e SenOwy.. -
._!.-LJ Save As Overlay... p

Options ’
Right-click in the header space then click Add Image
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2 Select the desired BMP image and click Open. The image will appear inside the header space.

=
Look in: [ £ Overays z +®crE
e METRONICS
& Feature printout
Date: <d> Part ID: <?1>
Time: <t> Operator: <?2> Work center <23>
Posicion/Dim.|Size (Czientation ]Wm. |mm:.
K 1.12671 X¥< 0%00°00"|F 0.00000
o 0.00000
K 0.00000| X¥< 90*00°00"|F 0.00000
o 0.89036
Fie name: [Metranics logobmp ] I;‘““Q.I kK o.00000 T 0,00000
Flesoftpe:  [Bmas  ~] Cancel | | 220000 N |
-—J,f,,. ] o |
Select the graph BMP file and click Open... to add the graphic image to the header space

3 Change the size of the graphic image if necessary by click-
ing and dragging a corner.

4 Change the loca- [

tion of the graphic ™ u Feature print
image if necessary by @mﬁmw Date: <d> Part ID: <?1>
L L

Time: <t> Operator: <?2>

clicking and dragging

it Feature print

PDate: <d> Part IDb: <21>
Time: <t> Operator: <?2>

Click and drag a corner to change size

Click and drag to change location

NOTE @
Graphic images must METRONICS"

be color bitmaps Feature printout
(BMP). Black and
Date: 4/21  part ID: 11A12345

white bltmaps can Time: B:21 Operator: Jeff Work center 27

-
o
=
S
o
(=g
o
(]

pue Buntoday ]

easily be opened and saved as color | [ friture [rosicion/oin [size  [orientation [form/bin. [special
bitmaps using the paint program || ° "™} {0500 el RS e
provided as part of the Windows | ° “™71 {iue sisaasas i
collection of accessories. o Kk Al T I

Page #1 of 1

Example of a printed report with a graphic image
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Drawing graphics

Graphic images can be added to headers and footers using the drawing tools provided in the Header/Footer
on screen menu. Graphics that can be included are:

e Lines * Squares » Rectangles  Ellipses  Circles

Closed figures can be filled. The colors of lines and fills can be specified by the user. Lines can be drawn
at one of three thicknesses, at any angle and can include arrows.

Lines

To draw a line, click and drag the mouse within the header or footer space. The
cursor will change to a cross when clicked.

When the mouse button is released, the line will appear between the start and stop
points, and will be straightened.

The angle of a line can be changed by clicking and dragging —
an end point.

The location of a line can be changed by clicking and dragging the line. I—{E?—l

The color of a line can be changed by right-click- m———m= 1 20|
ing the line, clicking Color, selecting the desired 7% Basic colors:
color from the color pallet and clicking OK. re pis ; ]]: = : : : : :
_ . s <e1lEREE AT
The width of a line can be changed by right-click- >r: <2 2 ErEEEEEE
ing the line, clicking Line Width, selecting the s s J HE ...
desired width and clicking OK, as shown below. ~~ [xzc  A%imee. el e
XY< £ Paste Custom colors:
— e i EEEEENEEN
M Change »f NN
Le p] foroms YL emny S Open Overlay... i Define Custom Colors >
D: <21 BingToFront pEt2 Save As Overlay... | (o e
or; <24 ool s center Options » - _I
Add Text...
L Add Part View Feature...

b Select 3
Change »

60635 Open Overlay...

1o e Save As Overlay...
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Arrow heads can be added to lines by right-clicking the line, B———=

clicking Arrows and clicking the desired arrow function. Line Weight »
Put Arrow On One End
Put Arrows On Both Ends ™%
Switch Arrow To Other End
8 Report - ez ot » [ Ispeciaz
XY Add Image... a0
Add Part View Feature...
B s 00
METRONICS® N T s » 55
Change 2
3655 openovery.. 26
i Save As Overlay...
Feature print optors .

Example of a medium width black line with an arrow head
Square and rectangular shapes

To draw a square or rectangle, click and drag the mouse
within the header or footer space in the general shape of a
square or rectangle. The cursor will change to a cross when S S

clicked. When the mouse button is released, the square or
rectangle will appear.

The size can be changed by clicking and dragging a corner. >
The location of a shape can be changed by clicking and dragging it. .
> Y
N
o
The size and shape can be changed by clicking and drag- I J g S
. T =
ging a corner. - =
5
The color can be changed by right-clicking the shape, %’_

clicking Color, selecting the desired color from the color pallet and clicking OK, as described for lines on
the previous page.

A shape can be filled by right-clicking the shape, clicking Fill and selecting a fill option.

The width of the shape’s lines can be Operator

changed by right-clicking the shape, gignature >
clicking Line Width, selecting the
desired width and clicking OK, as
described for lines on the previous page.

Example of a rectangle used as a signature block
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Elliptical and circular shapes

To draw an ellipse or circle, click and drag the mouse within the
header or footer space in the general shape of a square or rectan-
gle. The cursor will change to a cross when clicked. When the
mouse button is released, the square or rectangle will appear. ? r

Right-click the shape, click Change and then click Ellipse. The shape | e
will be converted to an ellipse. el N
T Avoms )
The size and shape can be PE Y
changed by clicking and drag- €21 r—
ging a corner. <22 SR P fenter <?
Drienta Add Part View Feature... pecial
The color can be changed by e o'
right-clicking the shape, click- ki< 93‘ - i
ing Color, selecting the desired N . . o EH
color from the color pallet and clicking OK, as described for lines on ——— SavedsOveray... '
Options » |

an earlier page.

A shape can be filled by right-clicking the shape, clicking Fill and selecting a fill option.

The width of the shape’s lines can be changed by right-clicking the shape, clicking Line Width, selecting
the desired width and clicking OK, as described for lines on an earlier page.
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Printing reports

A reports can be printed from any template. However, the Report and Tolerance
templates are intended for printed reports and include headers describing the job,

Select a template

user and other items typically required for printed reports. ‘

. . Select the desired
The process of printing a report is diagrammed here. report contents
This example shown below will print the tolerance results for three circles mea- +
sured on the QC Quickie slide. Right-click the

selected contents

Y

Click Print

Select the TolRep template as the E=mw - 'Pﬁ]
A template’ s.elect .the desired "Featuﬂm] Program | QuickStart Runsl TolRep |
report contents (in this case the [T] wame Actual/APD | Nom/Zone | Dev/TPA Hin Hax/EPD | |
tolerance data for the three holes), ARc AL sl oo
right-click the selection and click r  6.5229

. . . ;o 0.0219
Print. The repor't w1llvbe printed 0 (g ——r— R
the system’s active printer. ? =

0.0250 Copy
| ® Circle 13 31. Delete Selection...

;I . Select Al

0.0110 0.0250 Change Feature

Template Properties, ..

0.0z50

New Template. .,

~
- ] | - D
FeaiumslPm-;rum]ﬂulckﬁhrlﬂunslTanlepml Open Template. ., o O
T| nName Actual/APD | Nom/zone [lgpev/TP Save Templates... 3 -8
Line 1 X 0.0000 Save Template As. ., T 3
Y 0.0000 o =
£  0.0000 < | Charts vl = 2
a 0°00'00" 8 Q@
. . . [V
. select the desired report contents, right-click the S
Select the active template... selection oY

and click Print Selection
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Exporting data

Data can be exported from any template in a variety of file formats. However, data
is generally exported from the Runs template to other applications such as Microsoft
Excel. Data is sometimes also exported from the Features template. In most cases
the Report and Tolerance templates are printed, but they can be exported as well.

The process of exporting data is diagrammed here. To export data from the Runs

template:

1 Select the Runs template as the active template
and select the data to be exported.

2 Right-click the data
and click Template Prop-
erties, click the Misc tab,
check the desired export
options and then click
OK..

3 Click File/Export, enter the desired export file
name into the Export dialog box, select the export file

type and click Save.

Select a template

Y

Select the data to
export

v

Right-click the
selected contents

Y

Click Template
Properties

Y

Template Properties '

Click Template
Properties/Misc

Display | Misc |

™ Lock template

¥ Append to file when exported
™ Include headers when exported
¥ Include labels when exported
# Include units when exported
I Speak results

Auto number file starting with # |

Expart

v

Select the desired
export options

v

Click File/Export

2Ix]

= ~@ckm-

e Led
i

Saveinc [ () Expots
2 = acso00.M08
= QCS000_ACHT.MOB
My Recent ¥
ly = QCS000_AC2000,mdb
[Fie Desklop
New... 3
o= My Documents
Save As...
T | oo
DOiE Output, =
Page Setup... —
My Nitwork :
S y File name: [GuickSant Furs
Print... Saveashpe  [Access Datsbase
dAccess Database
Delete Current Part.
Exit...
1. QuickStart
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DDE Output

Data can be output to other applications using the Windows standard DDE protocol Sslectihe datato

from any template. However, data is generally output from the Runs template to ap- export in any
.. . . . template
plications such as Microsoft Excel. Data is sometimes also output from the Features
template. In most cases the Report and Tolerance templates are printed, but they can *
be output as well. Click the Results
window
The DDE output process is diagrammed here. In this example, data will be output +
from the Features template using the DDE protocol: Highlight the
measurements to
1 Select the Features template _ x| ot
as the active template and select % by om0 b piiine = +
the data to be output. i -
r=0.30317 [CECNITEEEN 1= 62°57'46" |

Click File/DDE Output

X= 0.29826 =1.40644
F= 0.00407

2 Click the Results window
and highlight the feature mea-

Y

Fill in DDE Output

surements to be output.

dialog box
Click OK
3 Click File/DDE Output, enter the desired DDE x|
tput ters into the DDE Output dialog b (Camsti :
olllldpu1 i pkarsame ers into the utput dialog box B oK ~
and click save. File Name | C:\QC5200\Test data.xls Browse | Cancel c_u' g
“I.;J-est.in.ali.on ” _g -g
Column |2 o =
Output parameters  r— g—g
The following guidelines are provided for DDE out- Data né_
put parameters: Ix | _
Connection
Application

* Must be filled in with an explicit string (e.g. EXCEL)

File Name
* Must be filled in with an explicit string (e.g. C:\QC5000\DATA.XLS). It’s safer to use full
path names here.
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Destination
Column
¢ Number 1,2, 3...
 Letter A.Z
e @Variable Should resolve to a number or letter (as above)
e Blank Means “auto append”
o >H# Means “auto append” starting at column #
Row
¢ Number 1,2,3, ..
» Letter A.Z
e @Variable Should resolve to a number or letter (as above)
* Blank Means “auto append”
o ># Means “auto append” starting at row #
Data

One piece of data is sent for each selected feature that has that piece of data.

General guidelines

The column and row fields in the DDE Output screen control where data is placed. One piece of data, as
determined by the Data drop down list, is sent for each selected feature that has that piece of data.

If both fields have a number in them, then the first piece of data is written at that column/row location in
the target application, and each successive piece is added to the same column but in successive rows.

If the column field has a number, and the row field is blank, the system will try to find the first blank cell
in that column and put the first piece of data there. Each successive piece is added to the same column but
put in successive rows (even if those cells have data in them).

If the row field has a number, and the column field is blank, then the system will try to find the first blank
cell in that row and put the first piece of data there. Each successive piece is added to the same row but put
in successive columns (even of those cells have data in them).

If the column or row field has a greater than sign (>) followed by a number, the system will act as if the
field were blank beginning at the given cell number. So, all cells before that (which might contain other
blank cells in some kind of header) are ignored.

Single letters (A..Z) can be used in the Column or Row fields, and get resolved to a number 1..26 before
being used. More then one letter (e.g. AC) cannot be used.
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Program variables can be used in the Column or Row fields, and at run-time will get resolved to a value
which DDE Output will use as if it were entered expiclicity by the user.

Before selecting the DDE Output command, you can select fields from the Results Window to automati-
cally choose the data you want to send. This can greatly speed up sending different data coefficients.

-
o
=
S
o
=L
@
(7]

pue Bunioday ]
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Chapter 8:
Programming

Sequences of measurement steps can be stored as a program to be executed later. Programs can be run on
manual or CNC systems.

When a program is run on a manual system, the series of required probe locations are shown as a blinking
green dot that moves over the outline of the part in the Part View window. The user need only probe the
locations indicated by the dot to complete a measurement session.

When a program is run on a CNC system with permanent fixturing, the user simply starts the program, then
all subsequent measurement activities are completed by the system as the stage is repeatedly positioned
and the required points are automatically probed. When temporary fixturing is used, the user performs the
initial datum measurements, then the system completes subsequent measurements.

Programs can include any combination of user-defined actions required to:
 Establish measurement references
* Measure, construct or create part features
* Perform tolerance measurements
» Select, and if desired, rename feature data for printed reports and exported files
* Print reports or export reports of measurement results
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Y
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o
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The following pages contain detailed descriptions of the fundamental QC5200 programming functions.
Here’s what you’ll find in this chapter:

INErOAUCHION ...t 249
Creating Prorams.........ccooiiirerienienieieieceteit ettt sttt 250
Creating the NEW PATt........ccvevieriiiieieeiee ettt 251
Starting program reCoOrding..........c.ecvieeerrieierreeierreereeseereesreeseeseenens 251
Performing a skew and datum............ccceeeevieniieiieniieiiiecee e 251
Choosing a measurement programming method ............ccceeeveennenne, 251
AddIng tOIETANCES ..ottt 254
RepOIting reSUILS .....ceeieiiiieiiiiiiee e 254
OptimizZing Program StEPS.....cververeerrereerrereerreeresreessesseessesseessesaenss 254
Adding special steps to @ Program..............cceeeeeveeeerieseenreeeenreennenns 255
Finalizing feature properties ...........ccvevveeeierieeieeiie e e e 257
Finalizing program properti€s.........cuerveeeueereeeieeseeeireesreesveenseesneens 258
Stopping program reCording ...........cceceeeeirerenenenienenieeeeeeeeeeeee 261
SavINg the Part ......cceeuiiierieieee e 261
Editing Programs..........cccccuieieiiieieiieiete ettt 262
Part fIXTUIINE c.oovieieiieiiciiceeeee ettt 262
Program runtime environment...........ccceeeveereeerieeneeesieeneesveeseeesneens 262
Palletizing multiple Parts .......cccecveeeiierieeiiesieee e 262
Editing initial program Settings.........coccvvererererenienenieneeieieeeeeeeaes 265
Editing feature properties..........coueeeerererenenesiesieseseseeeeeeeeeeeens 269
Adding special and CNC program StepS.........cceevvervververeerreeverreenens 272
Selecting Program SEPS ......ecveevereerieeierriereerreeeesreeeesreeee e esaesaeesnens 278
Editing individual StePS.........covveeiiiiiieriieiiecieeeeee e 282
OptimiZing Program StEPS.......eecveerreeerriereeeireeseeeireesseeesseesseesseesseesens 285
Cutting, copying, pasting and deleting program steps............cccccceu.. 285
Inserting NEW Program SEEPS ........ccccereruerereruesierierieneesieneeseeeeeeenens 286

Debug@ing PrOGIamMS .......ccveevieiierieriereeieeeesreseessesaessesaessessaesseessesseessenns 287
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Introduction

Programs can easily be created by the user to measure features, no previous programming experience is
required. Two methods can be used to create programs:

1) The user’s actions are recorded as features are measured and toleranced
2) Part features are imported from a drawing file, the Auto program function creates a program
to measure the features and then the user tolerances the features

These two programming methods are shown in a diagram of the programming process in the Creating
programs section of this chapter. Program steps are stored in the system and displayed in the Program
template window. Feature data acquired during program creation or during a program run are displayed in
the Features template, the Part View window and the Results window. Tolerance measurement results are
shown in the Tolerance template windows and program run data is shown in the Runs template window.

The recommended minimum workspace required for creating programs includes the:

* DRO window * Report template » Part View/Live Video windows

* Results window  Features template * Program template

» Tolerance template(s) * Runs template * Program toolbar
.. Q5000 PartExample = =10l x|
Fie Edt View Measure Datum FProbe Tools Windows Help

fT Results — =l

/ Line 5, from 100 of 100 peoints
1

x|

XYa=179°"59'57"
X =1.65106 ¥ =1.70983 2 =0.00000
F =0.00006

©19]w! - A0l eloEd

High
4
Med

Features [Jeff] | Program (et |
| |Cx| Tol |A=|:.lnn ﬂ

roE Measure “hrc
Measure "Line
Measu: A

co
Y
=
o
Q
8
3
2
=}
«Q

| 6123705 [ Cartesian [Inch [High [DMS | editing

A typical workspace for programming
The Part View and Live Video windows are stacked to conserve screen space
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Creating Programs

The basic programming process shown here is identical for all part types. The details of individual steps
are described in the remaining pages of this section.

A measurement program
is created by recording
the user’s activities

| Measure features I

Choose
programming
method

Autoprogram

A new file space is reserved for feature data
and program steps

All subsequent programmable user activities
will be recorded as a part program

A measurement reference is created for the
part

Features are imported and
a measurement program
is created by the system

Add tolerances
Report results

Optimize program
steps

v

Add special steps
to program

v

Finalize feature
properties

v

Finalize program
properties

Stop recording

Tolerances are specified for features

Measurement results are printed or exported

The measurement path is reduced to
increase throughput

Comments, delays, sounds, images, user
messages are added to the program

Feature display modes and point filtering are
specified

Part fixturing, general program setup and
pallet setup are specified

No further user activities are recorded

Feature data and program steps are saved
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Creating the new part

The QC5200 part file contains all the part data and any steps recorded
during a programming session. A new part should be created prior to

251

recording a new program. Click the File/New/Part menu item to create
to create a new part.

Starting program recording - ’
Click the Tools/Programming/Record menu item or the Re- Faaa

cord button of the Programming toolbar to start recording
measurement activities.

Filter...

Joystick 3
v Motors Off

Capture Image  Ctrl+F8

Goto 3

[ oponmo RS
g:x“ Set Current Step
CNC... Auto Program...
Optimize Steps...
[EEae Y CNCModeSteps >
H Editing Steps »
Performing a skew and datum | Specalsteps >

The reference for all measurements is obtained by performing the Skew alignment and defining a datum.
The establishment of a measurement reference is described earlier in Chapter 5. Measuring. Please refer

to Chapter 5 for details.

Choosing a measurement programming method

Feature measurement steps can be added to the program by recording the user’s measurement activities, or
by importing features from a drawing file and using the Auto program function have the system create the

required measurement steps automatically.

Recording the user’s measurement activities

Once the program recording has been started, all probing and measurement steps will be recorded just as

the user performs them. The process of probing and measurement is described earlier in

Chapter 5: Measuring; the process of assigning tolerances is described earlier in Chapter 6: Tolerancing.
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Importing features

Significant time can be saved by importing features from a drawing file and using the Auto program func-

tion to add feature measurement steps to the program. To import features and Auto program measurement
steps:

1 Click the File/Import menu item. The Import dialog box will be displayed.

e imeort R TP
(3

Save
Save As...

Export...
DOE Cutput,

2 Highlight the desired
file and then click Open.
The QC5200 can import
Aigs and .dxf files. When
a .igs file is imported, the
unit of measure is contained
in the file. When a .dxf
file is imported, an Import
Options dialog box will be
displayed and the unit of

import options Y

Jauickie Dx¢ R EI
| DXF Files =l Cancel " |

measure must be specified. Click the mm or inch radio button to specify the

Units —— . . . .
MM appropriate unit of measure for the imported features, and then click OK. The
& Wch ® features will be imported and shown in the Features template and Part View
(]
e Cancel | window.

]| 5 part view

Features (Jeff)| Program (Jeff)| Runs (Jeff)| F

[z] o1 [neme [pacum -l

- Line &2

r Arc &3

r Arc 64

- Line &5

r Arc 66

-~ Line 67

i« Arc 68

- Line 69

i« Arc 70

B Arc 71

-~ Line 72 _I

( Arec 73

r Arc 74 =

Al Ll_l

Imported features are shown in the Features template and Part View window
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Auto programming measurement steps

The Auto program function can be used to create feature measurement gy |
program steps for any features contained in the Features template. [Features (Jeff)| Program (Jeff)| Runs [Jefil| F
The Auto program function will create program steps for features that |
have been probed or imported. To use the Auto program function to
create program steps:

1 Highlight the desired features in the Features template.

NOTE
Do not highlight the first few features that were

measured when the measurement reference was : _,d?f

created. 2l :

Features highlighted in the
Features template

I

-
r
r
-~
©
'
'
s
s

2 Click the Tools/Programming/Auto program menu item.
The Auto programming dialog box will be displayed.

x
3 Circle Features -Arc Features ~Line Features ——
| K
‘ Max Pts |E ‘ ‘ Max Pts |4 Max Pts IJ!
=R Type- — : Cancel
" Edge Probe
Goto » & Crosshair Probe
Joystick »
v Motors Off
Capture Image Ctrl+F8
o Pause ode
i Record Edit Mode
Customize...
S Set Current Step
CNC... Auto Program...
L ' Optimize Steps... R
Ll CNC Mode Steps  » .
EdtngSteps  » x|
Special Steps » Features [.leﬂ]l Prngmm {Jeff] | Runs [Jeff)| Report [.Iefl]l
. . [S:etml |Cxl Tol |Acr.:.on
3 Enter the desired number of probed points for the Program Properties... (o)
: : : + Initial sectings...
circle, are an.d line features, and Fhen specify Fhe probe S e e '30
type by clicking a Probe Type radio button. Click OK to I Measure "Line 27 @
T . Zero the XY of "Point 3" o
create program steps for the highlighted features. The new = See e i o
; ) + Registration complete... 3
program steps will be shown in the Program template. Select Crosshair Probe 3
@ (@) Measure "Circle 4" 3
Select Crosshair Probe &
+ c) Measure "Circle 5"
Select Crosshair Probe
# (@] Measure "Ci e &"

Select Croashair Probe '§
) 8 LI_‘

New program steps for highlighted features
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Adding tolerances

The process of assigning tolerances to features is described earlier in Chapter 6: Tolerancing. Please refer
to chapter 6 for details.

Reporting results (' Reporting )

Typically, measurement results are reported by printing or exporting the mea-
surement and tolerance data. Many report formats can be developed by the >
user and used to report results. ‘.

Select report type
(Template)
Reporting activities must be performed in the order shown here. Reports can ‘
be printed and exported to other computers as data files. Detailed instructions NoO Select feature
for all the reporting steps are included in Chapter 7: Reporting and Tem- ot forvapot
plates.

Print or
Optimizing program steps / e /
When a program runs, the user is guided (or the CNC stage is driven) along a
path that follows the feature shapes as points are probed. This path is either
the exact path followed by the user as measurements were recorded or is the
path assigned by the system during Auto programming. Often this path is
not the most efficient and the throughput can be increased by shortening or YES

optimizing it. The Optimize Steps function attempts to create an efficient
Proceed to
optimize steps

All data
reported?

path for any collection of program steps highlighted in the Program template.
In the example shown here the probing path required to measure 7 features is
shortened 26% by optimizing program steps.

To optimize program steps: x|
Features [Jet] | Program [Jetf] | Runs [Jeff) | Report [Je
[stacus] Jex] To1 Jaction -
1 Highlight the program steps that you wish to optimize. Program Properties...
= In: al settings...
- Skew on "Line f"
- Measu Line 2"

NOTE -~ Zezo the XY of "Point 3"
Do not highlight the first few features that were ; ; :
measured when the measurement reference was
created.




Creating Programs 255

2 Click the Tools/Programming/Optimize Steps menu item. You will be asked to confirm your intention
to optimize steps.

When the steps have been optimized, x|
a QC5200 message box will show The theoretical path length of the selected steps before optimization
fizati ; was 4.68854. The size after optimization was 3.45679. The path

the level of optimization obtained. i e skt by AR 2%,

Adding special steps to a program

Program steps can be added to perform a variety of functions that enhance usability and accommodate
special application requirements. These functions include:

* Adding a comment to a program to clarify a step or series of steps

* Adding a program time delay at a specified point during execution

 Playing a user-defined sound at a specified point during execution

 Displaying a user-defined image at a specified point during execution

 Displaying a message to the user at a specified point during execution

» Toggling the maximum program execution speed on or off. When the maximum program
execution speed is toggled on, the system commitment to program execution is increased by
disabling the detailed display of part view, Results window and template window activities. When
the program has finished executing, these displays will be reactivated.

NOTE
This example shows how to add a special step to a program. More details regarding
each of the special steps are contained later in this chapter in the Editing Programs
section.

b

To add a special step to the program:

1 Enable the Record Program mode by clicking the Tools/Program-
ming/Record menu item or the Record button of the Programming ™ =

Goto »
toolbar. ik <
v Motors Off

Capture Image  Ctrl+F8 .

Programming |d v Pause Mode
T— ETTEITR
e [ Set Current Step :
CNC... Auto Program...
5 g Optimize Steps...
it CNC Mode Steps  »
EdtngSteps >

Special Steps L4

co
Y
=
o
Q
8
3
2
=}
«Q




256

QC5200 Series User’s Guide

2 Display the Program template content and highlight the step preceding the insertion point for the new
step, and then click the Tools/Programming/Set Current Step menu item to set the insertion point. An
indicator arrow will show the current step.

[ Todls'
Tolerance

Focus...
Filter...
Goto Warm
Gota Warm Stop
Goto
Joystick

v Motors Off

Capture Image  Ctrl+78

[ rrooomeg ——— [N

Customize...
Options...
CNC...

Language

x|
Features [Jeff)| Runs [Jeff)| Report (Jeff] | AllTol {.leﬁll

[stacus]

cx| To1 |action

®=

NﬁuﬂﬁﬂMﬂk

rrent Step

*NA

Program
Initial

Properties...
settings...
"Line 1"

Measure "Line 2"

Zero the XY of "Point 3"
Regiscracion complete...

Skew on

Measure "Circle 4"
Select Crosshair Probe
Measure "Circle 5"

Select Crosshair Probe vl
»

The current insertion point is set before Measure “Circle 4”

3 Click the Tools/Programming/Special Steps menu item to display the submenu of special steps avail-
able, then click the desired special step. This example shows the insertion of a comment in the program
prior to measuring circle 4, which is a half inch hole in the part. The method shown in this example is used

to insert all spe-
cial steps. More
details regarding
special steps are
contained later in
this chapter in the
Editing Programs
section.

CNC Mode Steps »
Editing Steps »

Spedal Steps

Play Sound...

Program Image...
User Message. ..

Max Speed On
Max Speed Off

Enter Program Comment o

Features

Jeff) | Runs [Jeff]| Report [Jeff] | AllTol [Jel’l] |

X

|5tatusi CxlTallA:t:nn
Program Properties...
= Initial settings...
= -~ Skew on "Line 1"
= -~ Measure "Line 2"
2} . Zero the XY of "Point 3"
#

x ;
®

Measure

Comment: | Halfinch hole

Camall jJ_J B

OK

Select Crosshaixr

Measure

Regiscration complete...

Half inch hole...

"Circle 4"
Prokbe
"Circle 5"

s

The comment step is selected, defined by the user and inserted into the program
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Finalizing feature properties

The default display and point filtration properties of features are determined by settings in the Tools/
Options/Measure and Tools/Options/Point Filtration Supervisor Setup screens. However, these default
feature properties can be modified for individual features using the Feature Properties menu item of the
Features template window. The following feature properties can be changed:

* Feature name
* Feature display mode in the Part View window
* Point filtration for probed points

NOTE

This example shows how to change a feature name and two display characteristics.

More details regarding feature properties are contained later in this chapter in the
Editing Programs section.

To change a feature’s properties:

1 Right-click the desired feature in the Feature template window, and then click Feature Properties to
display the Feature Properties dialog box.

: x| ||

Features [Jeff] | Runs (Jeff)| Program (J Ganara
[ I I Tol INam Datum ;I I
r Arc 10 Name: Type: Flavor: Run: Cancel |
~ ine 11
0 oo ETIN—. B L

(@] Circle 13 M Display Point Filtration

®) Circle 14 Cut ™ Hidden ™ Show Note ¥ Filtered

e} circle 15 Copy " Phantom ™ Show Name Sigma factor: Quantization:

0 Slot 16 Delete Sefection. - I~ Guide

0 Eine 1o e £ | | |2.000000000000 [0.00012

| et PR

Change Feature > Note

Right-click a feature, and then click Feature Properties to display the Feature Property dialog box ?
=
S
2 The feature name can be changed to enhance reporting. To Name: g
change the feature name, highlight the existing name and then enter a [Long slot g
@

new name in its place.

3 By default each feature is outlined in the Part View window by a solid black line that turns blue when
the feature is selected. Constructed features are shown as dashed lines. No names or special notes are

shown. These defaults can be changed by checking boxes in the Display group of the dialog box, and
adding text into the Note field.
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For example, the name of the long slot and a note can be added to the display of the slot by checking the
Show Name and Show Note boxes and entering text into the Note field.

Name: Type:
| Long slot | [
—Display

[~ Hidden [v Show Note
[~ Phantom v Show Name
" Guide

N

Critical tol

= O
onngl)ot. Cra

Checking the Show Name and Show Note boxes and entering text into the Note field
changes the display of a slot feature

Finalizing program properties

Program properties include settings that must be configured at the time a program is created, and a few
that might best be configured as part of the program editing process. Program property setup screens are
displayed by double-clicking the first program line (Program properties line) in the Program template

window.
(& Program Defl) Tl Proorom Properties EZ:
F Wetf)| Program (Jeff) | Report (Jeff)| Runs (Jeff)| Al o ;
| I
e o P o Py T1| Fixtuing | General | Palletize | il
hﬂ - Fixturing Cankal
& Initial settings...  None Ordinarily used when you are measuring just one or two runs ﬂ
# 7 Skew on "Lize 1" of a certain part. Each part is placed on the stage at any
& «* Measure "Line 2% - T
i convenient position.
i} . Zero the XY of "Pointc 3"
B Registration complete... & Temporary Used to measure several or many runs of a certain part. A
ey Baltion tucdeator fixture is placed at any convenient position on the stage.
i “2.-::11:::;:::3-1:.:1 aome Before each run, the next part is placed in the fixture
5 s ﬂe;s;“'.,k; R S that holds it in same position and orientation. The fixture
il ~ Msasurs "Lines 5" may be removed after the parts are measured.
. e - [sasoce SArc o8 _’lll  Permanent Ordinarily used when a sy is dedicated to ing one
Ll or a few types of part. The fixture is designed to be located
at the same position on the stage, whenever it is used.

Double-clicking Program Properties in the Program template displays the Program Properties setup screens
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Program properties setup screens include:

 Fixturing

259

The selection of part fixturing determines when the user will be expected to measure a reference

and datum during program execution.

e General

The General program setup defines the runtime environment for the QC5200 part program

e Palletize

Once a part program is created and its correct operation has been confirmed, it can be configured
to measure a matrix of identical parts held in a pallet.

Specifying part fixturing
When all of the program’s measure-
ment and reporting activities have been
completed, the part fixturing for CNC
systems must be specified to insure that
subsequent program runs will include
the correct measurement reference and
datum.

Three fixturing modes are available:

None
No part fixturing is used, a measurement

Program Properties

Fixturing | General | Palletize |

Fixturing -
€ None

@ Temporary

' Permanent

Ordinarily used when you are measuring just one or two runs
of a certain part. Each part is placed on the stage at any
comvenient position.

Used to measure several or many runs of a certain part. A
fixture is placed at any convenient position on the stage.
Before each run, the next part is placed in the fixture

that holds it in same position and orientation. The fixture
may be removed after the parts are measured.

Ordinarily used when a sy is dedicated to ing one
or a few types of part. The fixture is designed to be located

at the same position on the stage, whenever it is used.

reference and datum must be created by the user for each part prior to measurements.

Temporary

Temporary part fixturing is used, a measurement reference and datum must be created for the first part by
the user, thereafter the system will perform measurement reference and datum measurements automati-

cally for each part.

Permanent

The part fixturing is permanently attached; this is a dedicated fixture. The system retains the measurement
reference and datum as part of the program, no user interaction is required to create a measurement refer-

ence or datum.

To specify the desired fixturing mode:
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1 Right-click the Program Properties line in the Program template (first line). The Fixturing setup
screen of the Program Properties dialog box will be displayed.

2 Click the radio button of the desired part fixturing mode and click OK.
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Specifying the program’s run time environment

The run time environment settings for part programs are contained in the Program Properties General setup
screen shown on the next page. These settings include:

Run program this many times
A number of program executions can be specified to simplify the process of measuring a series of identical
parts. Enter the desired number of sequential program executions into the data field.

Use machine reference frame

Check this box to insure that all datums are deleted prior to executing the program. This is essential when
a permanent fixture is used to hold the part because the first CNC moves used to establish a reference
frame for the part are performed automatically by the system using the datum that exists when the program
execution begins.

Empty feature list before running

Check this box to clear the Feature template at the beginning of each run on a new part. This restricts
the display of features to one part when a series of identical parts are being measured and reported by a
sequence of program executions.

Use probe teach values as recorded

This box pertains to a probe teach function included in the part program. Check this box to perform one
probe teach during the first program recording, and then use the teach values for all subsequent executions
in a series. Clear this box to perform a new probe teach at the beginning of each program execution.
Including a probe teach function in each program execution is useful when light conditions or part charac-
teristics are variable.

Do not report any errors during program execution
Check this box to suppress error reporting that displays messages and pauses program execution.

Prevent program from being modified by anyone but supervisor
Check this box to restrict program editing to supervisors and other personnel authorized to use the super-
visor’s password.

Close the part when done running

Check this box to automatically close the part when the program finishes executing. This function is typi-
cally used in an environment that restricts the user’s activities to loading a part and then running a single
automated series of feature measurements.

Randomly measure this percent of guide features
Typically, some features are designated as guide features and are displayed in the Part View window to
help users visualize the path but are not measured. However, in applications that include a large number
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of features that can be sampled, all features might be designated as guide features and a random percentage
are measured. Check this box to measure the desired percentage of guide features.

A
Fixturing | General | Paliatize | oK |
Run program this many times | 1 Cancel |

¥ Use machine reference frame

¥ Empty feature list before running

¥ Use probe teach values as recorded

™ Do not report any emors during program running

™ Prevent program from being modified by anyone but supenvisor

™ Close the part when done running

Randomly measure this percent of guide features

Check boxes and enter values to specify the QC5200 part program run time environment

Stopping program recording

Click the Tools/Programming/Edit mode menu item, the Pause Program button of the Programming toolbar
or the Recording indication in the Status bar to stop recording measurement activities.

o pouse ode [Frogrom Staws

gx:f WI_WWWID_WF—H
CNC...

Saving the part

Click the File/Save menu item to save the part including all feature data and the
program. The part data and program will be saved in a part (.5pa) file in the default New... 3
file location C:\QC5000\parts. The data from program executions will be saved in A

aruns (.5ru) file at the same default location. Save As... k |
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Editing Programs

Nearly every aspect of an existing QC5200 part program can be edited. Specific items and functions that
can be edited include:

¢ Part fixturing

* Program runtime environment

* Palletizing multiple parts

 Feature properties

* Point filtration

* Initial program settings loaded prior to execution

* Insertion of special steps including comments, delays, sounds, images and messages
* Enabling or disabling the display of run-time graphics
* Optimizing program steps to increase execution speed
* Enabling or disabling full CNC mode

 Enabling or disabling focus lock

 Selecting program steps

» Cutting, copying, pasting, and deleting program steps
* Inserting new program steps

Part fixturing

The configuration of part fixturing parameters is described earlier in this chapter in the Creating Programs
section.

Program runtime environment

The configuration of program runtime environment parameters is described earlier in this chapter in the
Creating Programs section.

Palletizing multiple parts

A palette is a rectangular arrangement of identical parts organized into a consistent matrix of columns and
rows. The X and Y offsets between parts in the matrix must be the same for all parts.

Once a part program is created and tested for a m w
single part, it can be run on each of the identical

parts contained in a palette. The QC5200 will = 7 =
begin measuring parts at the lower-left corner of m
the palette, and will proceed from left to right

Parts are measured from left to right and from
bottom to top as shown above
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To configure a palette of parts:

1 Enable the program record mode by clicking the Tools/Program-
ming/Record menu item or the Record button of the Programming
toolbar

2 Double-click the Program Properties line in the Program template to display the Program Properties
screens (first-line).

x| x|
Features (Jeff)| Program Jeff)| Report (Jeff) | Runs (Jeff]| Al = -
ot e e P .| Fixturing | General | Palletize | 0K ]
2] Initial sectings... i i Cancel
B e Bies :: :E‘;r.q: € None Ordinarily used when you are measuring just one or two runs ﬁj
] ~  Measuce "Line 2" of a certain part. Each part is placed on the stage at any
# *  2ero the XY of "Point 3" convenient position.
= Regiscraticn complece...
Shew positicn indicate: & Temporary Used to several or many runs of a certain part. A
End regiscration complet fixture is placed at any convenient pesition on the stage
. f__:::f:“::_’:“f: B Before each run, the next part is placed in the fixture
i Nl e S _ that holds it in same position and orientation. The fixture
= Measure "Arc &" «|l may be removed after the parts are measured.
'  Permanent Ordinarily used when a system is dedicated to measuring one
or a few types of part. The fixture is designed to be located
at the same position on the stage, whenever it is used.
3 Click the Palettize tab to display x .
the Palette setup screen. Ui - o
p Fixturing | General | Palletize | oK I Q
Q
Number of Col [1 Cancel
4  Enter the number of palette col- R e 3
d . he field Number ofRows |1 3
umns and rows into the fields pro- X Offset 0.00000 Lg
vided. Y Offset [0.00000

™ Prompt user for number of parts in pallet
5  Enter the X and Y offsets between

the parts into the fields provided.




264 QC5200 Series User’s Guide

6  When it is known that some pallets will not be full, the program can be configured to prompt the
operator at the beginning of each program execution to specify the number of parts contained by the current

palette.
Check the Prompt user... box to spec- x|
ify the number of parts contained in Fixting | Gesaral | Palietiza | ~
the palette when the palette is not
full. The Number of Parts dialog box ~ Numberof Columns [ S
. . Number of Rows | 3
will be displayed. g o
Y Offset [a725

Enter the number of parts contained

R . ¥ Prompt user for number of parts in pallet
in the palette and click OK.

x
|10 | ox£|
Cancel I

When the program runs, the QC5200 will measure parts until the number of parts specified have been
measured.

NOTE
The matrix of parts must be contiguous. Empty locations within the palette will cause
the program execution to halt.
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Editing initial program settings

Current system configurations are saved as initial settings when the Record function is initiated. The initial
program settings will configure many aspects of the program’s runtime environment when the program is
launched, these include:

* Probe position indicator * High accuracy mode
* Template state * Focus lock
 Light controls * Display units of measure

 Optical magnification
Probe selection

Click the leading + sign to expand and display the 3 Initial settings...
program’s initial settings. i Skew on "Line 1"
B J Measure "Line 2"
x|
Features [Jeff)| Program (Jeff) |
[Tex] 102 [action ﬂ
Program Fropercies,,.
B Initial secctings...
% Display part view map

Hide position indicator...

Open template "C:\QC5000\Templates\Features (ved).SFI"...
Light control (0.0,0.0) (On,On,On,0n)...

Switch to magnification "High"...

Select probe "HewIocol"...

Filtering: Despeckle=0 Sharpen=0 Binarize=0 Threshold=0 Normalize=0 Color=0...
Turn on high accuracy mode...

Focus lock off...

Display linear values in inches.,.

Display positions in cartesian coordinates...

Display angles in degrees-minutes-seconds (DMS)...

End section

® i Skew on "Line 1"
= -~ Measure "Line 2"
# L Zero the X¥Z of "Point 3" -
Ki] »’J

Initial settings line items ending in an ellipsis (...) can be edited by double-clicking the line. Double-
clicking a line item either toggles it’s setting to a new value or displays a dialog box for entering setting
information.
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Probe position indicator

The probe indicator shows the probe’s current position and is a cross for crosshairs or a circle for edge
detectors. The position indicator can be toggled on or off by double-clicking the Hide/Show Position
Indicator line.

Initial settings... Initial settings...
Display part view map Display part view map

Open template "C:\QC5000\Templates\Fe Open template "C:\QC5

Hide position indica

000\ Templaces\Fei

Double-click the Position Indicator line to toggle between Hide and Show

The probe position indicator can be useful to operators that are manually probing features. However, it
typically serves little purpose when running a CNC program and might best be hidden to conserve com-
puter resources and speed program execution.

Template state

Templates that are open when a program is recorded will appear in the list of initial settings. Each template
can be cycled through 3 states by double-clicking the template line.

* Open  Open in the template window
* Close Closed and not displayed
e Select Opened and selected as the current template

Hide position indicato: Hide position indicato: Hide position indicato:
K o ‘ T K : sl k Select .—..' '.':’_." ':-;_:-
Open template "C:\QC50¢ Cpen template "C:\QCSO( Cpen template "C:\QCS50(

Double-click a Template line to change its state

Templates can be closed during program execution to conserve computer resources and speed program
execution.

CAUTION
The Runs template must be opened to accumulate data in the Runs database.
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Light controls n::ri I
The part lighting control settings are edited by double-clicking the Light _? =l g}

B
Control line and changing the light control slider values. The new slider
values will be displayed in the Light Control line when the editing activi- -

ties are finished.

Open template "C:}QC5000%\Templates)Features.5ft"... ﬂ
editing Light control (78.0,0.0,0.0,0.0,0.0,0.0 I < f
s Switch to magnification "Low"... 780 [345 o
Double-click the Light Control line to edit light control values... then change the light
control slider values

Open template "C:3\QC5000%\ Templates)Features.5ft"...

Light control (78.0, 34.5,0.0,0.0,0.0,0.0) (On,On,On,0n)...

by

Switch to magnification "Low"™...

the new light control values will be shown when editing is finished

Optical magnification
Double-click the Switch to magnification line to change the optical magnification. The Edit Magnification

dialog box will be displayed. Enter the magnification name into the text field exactly as it is shown in the
Probe/Magnification menu.

Open template "C:%QC5000% Templates Open template "C:\QCS000\Tewplates)Features.Sfc"...
Light control (780.0,0.0,0.0,0.0,0 Light control (780.0,0.0,0.0,0.0,0.0,0.0) {On,On,On,0n)...

Switch to magnification "Low"... ication "Low"™...

¢ Select probe "Simple”™... Select probe . .- - ll
i 4 _ agmhcation
Filtering: Despeckle=0 Sharpen=0 Filtering: I " AOANIICALy

Turn on high ' New mag name | High oK
Focus lock o3

Display lines Cancel |
Display posit

Double-click the Switch to to display the Edit Magnification dialog box and enter the name
magnification line... of the new magnification

Probe selection

The video probe selection is edited by double-clicking the Select probe line and selecting a different probe
from a menu or toolbar. The new probe type will be displayed in the Select probe line when the editing
activities are finished.

Switch to magnification "High" Switch to magnification "High"
editing Select probe "Simple'... —a_‘ Il B B k Select probe "Circle"...
k Filtering: Despeckle=0 Sharp Circle Probe Filtering: Despeckle=0 Sharp

Double-click the Select probe line... then select a probe... to change the video probe
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High accuracy mode

The high accuracy mode optimizes feature probing as described in Chapter 4: Probes. The high accuracy
mode can be toggled on or off by double-clicking the High accuracy mode line.

Filtering: Deapeckle=0 Sharpen=0 Filtering: Despesckle=0 Sharpen=0
k Turn on high accuracy mode... Turn off high accuracy mode...
Focus lock off... " Focus lock off...
Double-click the High accuracy line... to toggle high accuracy on or off
Focus lock

The focus lock function prevents Z-axis optical system changes during program execution as described
later in this chapter. The focus lock function can be toggled on or off by double-clicking the Focus lock

line.
Turn on high accuracy mode... Turn on high accuracy mode...
Display linear values in mill Display linear values in mill
Double-click the Focus lock line... to toggle focus lock on or off

Units of measure

Units of measure can be changed by double-clicking each unit of measure category line. The categories

are:
* Linear values Toggled between millimeters and inches (as in the example below)
* Coordinate system Toggled between Cartesian and polar
e Angular values Toggled between degees, minutes, seconds and decimal degrees

Focus lock on... Focus lock on...

R ear values in millimeters... k Display line lues in inches. ..

Display positions in cartesian coordinates Display positions in cartesian coordinates

Double-click the Display line... to toggle the display between units of measure
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Editing feature properties

By default, features are displayed in the Part View window by solid lines. The display of features can be
changed to:

» Hide features

» Display features using dashed lines, as phantom features

* Display features as guidelines that by default are not measured
¢ Include the display of a user-defined note

¢ Include the display of the feature name

 Edit point filtration parameters

To begin editing feature display properties:

1 Double-click the desired feature program line in the Program template to display the Feature Proper-
ties dialog box.

5 Progrem ey SRR x x
F (ef)| Program (Jeff)| Report (Jeff)| Runs (et AllTol | I
|St:nr.nsi ICxI Tol h\cl:iun |} I
Frogram Propearcies... ! Mame: Type: Flavor: Run: Cancel |
B J Inicial sectings... - -
M+ « Skew on "Line 1" | Circle 4 I d [ soicircle I
® ./ + Measurs "Line 2" Display Point Filtration
;W ] Zero the XY of "Point 3" ™ Hidden ™ Show Note ¥ Filtered
E] Regiscration complete... " Phantom I Show Name Sigma factor: Qusntization:
/ Show position indicator... I [(Gode
/ End regiscration complece |2 000000000000 [0.00012
! Sert manual mode...
Note:
B ¢ Measure "Arc 5" | I
Hiding features Display
. . . ™ Hidden ™ Show Note
To hide a feature, check the Hidden box, and then click OK. [ Phantom I Show Name
" Guide

Displaying phantom features

All constructed features are displayed as dashed lines (phantoms) by default. To display a measured or
created feature as a phantom, check the Phantom box and then click OK.

Displaying guide features

By default, guide features are displayed as solid lines and are not measured. Guide features help operators
to navigate complex parts. To display a feature as a guide feature, click the Guide box and then click
OK.
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NOTE
A user-defined percentage of guide features can

General ]

Showing a note with a feature

Name:

environment as described earlier in this chapter.

be measured by editing the runtime

To display a note with a feature, enter the note [Circle 4
text in the Note field, check the Show Note box Display

and then click OK. I™ Hidden
[~ Phantom

[T Guide

Mote:

L

Type:
| [ Half inch hole
¥ Show Note

[~ Show Name

Half inch hole

Showing the feature name s

Name:

To display the feature name with a feature, check [Circte 4
the Show Name box and then click OK. Display
" Hidden
[" Phantom
" Guide

Note:

Type: \
[~ 4
[~ Show Note

W Show Name

Editing feature point filtration

Point filtration extracts aberrant data points from

the total population of points during the least squares best fit cal-
culations of arc, circle and line features. Points are extracted when
they exceed the specified error limit (Quantization factor) and fall
outside the specified standard deviation range (Sigma factor). The
filtration process ends when all remaining data points satisfy the
quantization or standard deviation requirement, or when the Pro-
portional Factor set in the Tools/Options/Point Filtration screen is
reached.

Extracted data points are shown in the Feature Stamp window in
yellow. The last points retained are shown in red.

NOTE

Tools menu.

The default colors of data points can be changed in the Color Custom screen of the
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Specifying a filtration error limit
The quantization factor is
the maximum acceptable
point error. It is specified
by the user in millimeters.
Points with errors that
exceed this limit and are
outside the standard devi-
ation range are extracted
from the total population.

Max error

For most measurements,
the default quantization

factor of 3 microns (0.00012 inch) or less can be applied. [ Point Filtration
¥ Filtered

However, measurements that contain larger numbers of

aberrant points might benefit from higher quantization | Sigmafactor Quantization:

factors. | 2.000000000000  [0.00012

Enter the filtration error limit into the Quantization field.

Specifying a filtration standard deviation range

The standard deviation range is a standard deviation (Sigma) of the total point population multiplied by the
Sigma Factor. Points with errors that are outside the standard deviation range and exceed the quantization
limit are extracted from the total population.

Standard deviation range = Sigma factor X Sigma

In the example at the right, a Sigma factor of 2.0 produces a Stan-
dard deviation range that includes 95.5% of the total population.

Standard deviation range = Sigma factor X Sigma
For a Sigma factor = 2.0, +1 Sigma
Standard deviation range = 2 Sigma = 0.955

For most measurements, a Sigma factor of 2 or more can be ap-
plied. However, measurements that include a large number of
aberrant points might benefit from a lower Sigma factor.
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Enter the desired Sigma factor into the Sigma Factor field. ,
*2 Sigma
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Adding special and CNC program steps

Program steps can be added to perform a variety of functions [Tk
that enhance usability and accommodate special application ~ Tok@ne  *
requirements. These functions are selected from the Tools/ i‘:ﬂd‘ :
Programming/Special Steps and Tools/Programming/CNC v motors off
Mode Steps menus and include: Pause Mode
et | Record Edit Mode
] ] Otons Set Current Step
* Adding a comment to the program to clarify a step NG P
or series of steps language  *

* Adding a program time delay at a specified point
during execution
* Playing a user-defined sound at a specified point during execution
 Displaying a user-defined image at a specified point during execution
 Displaying a message to the user at a specified point during execution
* Toggling the maximum program execution speed on or off. When the
maximum program execution speed is toggled on, the system commitment
to program execution is increased by disabling the detailed display of
part view, Results window and template window activities. When
the program has finished executing, these displays will be reactivated.
* Specifying full CNC or manual stage motion
 Specifying user intervention to complete a feature measurement
» Toggling the focus lock function on or off.
 Setting an output line to a logic high or low

The process of adding a special or CNC step is diagrammed at the right.

Comment

Comments can be added to the program to enhance the readability of the program list-
ing in the Program template window. When Comment is selected from the menu, the
Enter Program Comment dialog box will be displayed. Enter the desired comment and
then click OK. The new comment will appear at the insertion point below the current
step set earlier.

Program Properties...
Enter Program Comment E ZI [# Initial settings...
- [+ ~ Skew on "Line 1"
Comment: | Measurements begin! oK ¥
= ~* Measure "Line 2"
-

Zero the XY of "Point 3"
Registration complete...
Set ma

Lo
w
=
a
\i
2]

M B

Measure
Measure
Measure "Arc 6"

Measure

HE®
N A

®

Comment...
Delay...

Play Sound...
Program Image...

Add Special or
CNC Step

Turn program
mode ON

!

Set current step
above insertion
point

.

Select special or
CNC step from
menu

v

Add any required
parameters

:

Turn program
mode OFF
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Delay

When the QC5200 is running as part of a larger automated system measuring a series of parts, it might be
necessary to pause the program execution to accommodate operator or system interaction.

When Delay is selected from the menu, the Enter Delay dialog box will be displayed. Enter the desired
delay in seconds and then click OK. The new delay line will appear at the insertion point below the current
step set earlier.

X
Delay: [12 | o|-(| I

M
O

Measure "Circle 14"
Measure "Circle 15"

O
0 Measure "Slot 16"
0
0

=

H #H

Measure "S5lot 17"
Measure "Slot 18"

Cancel

Play sound

Audio prompting can be a valuable part of system interaction with the operator, and is especially useful
when combined with user messages.

When Play Sound is selected from the menu, the Open Sound file dialog box will be displayed. Select
the desired (.wav) file and then click OK. The new sound line will appear at the insertion point below the
current step set earlier.

2| @ Registration complete...

bakiit I & GC5000 ﬂ «Ecrm Set manual mode...
- / Measurements begin!...
) Backups (@] GOOD. WAV o :

S)Coeffidents POINT. WAV VA ARG
)Exports [+ Measure "Arc 4"

r
j:;:?:mm # ~*  Measure "Line 5"
L) Imports
)Overlays
)Parts
)ProbeRack
) Tamplates
) Workspaces
k2l Ban. WA
CHIMES. WAV
CLICK. WAV
K2l EXPLODE. WAV

Fie name: |START WAV
Flesoftyps:  [Sound Files
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Program image
The display of images can be a valuable part of system interaction with the operator, and is especially
useful when combined with audio prompting and user messages.

When Program Image is selected from the menu, the Open Image... file dialog box will be displayed.
Select the desired (.bmp) file and then click OK. The new image line will appear at the insertion point

below the current step set earlier.

x| ®

Lnd(.h:l{_jlmape: j "’@d’@'

Registration complete...
Set manual mode...
Play the sound "C:\QC5000%\

r Measure "Arc 4"
] ~" Measure "Line 5"

.‘_I
My Network  [lE - Lo IPaﬂ feature map bmp
Places

Fies of type: |Btmap Fiies

Led L
ik

|

User message
User messages can be a valuable part of system interaction with the operator, and is especially useful when
combined with audio prompting.

When User Message is selected from the menu, the User Message dialog box will be displayed. Enter the
desired text message and then click OK. The new message line will appear at the insertion point below the

current step set earlier.

User Message | X] V4 Registration complete...
g Set manual mode...

-

Text: [Measurements begin!l =l | oK I J Play the sound "C:\QC5000\START
— :__. 7 rhe message |__i__._ aurem
Cancel | B F Measure "Arc 4"
~ Measure "Line 5"
2] T Measure "Arc &"
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Enabling or disabling run time graphic displays

Graphic displays of the part view and feature measurements are often useful during program execution.
However, the real-time display of graphics requires the commitment of system resources. Disabling the
display of graphics frees up computer resources and speeds program execution. When the display of
graphics has been disabled for program execution, it will automatically be resumed when the execution is

complete.
®H Registration complete
* Max speed on disables graphic displays during execution J Set manual mode...
» Max speed off enables graphic displays during execution v Play the sound "C:\QC

Show the message "Mea

When Max speed on or Max speed off is selected from the menu, N o ey, Winanatt

the new line will appear at the insertion point below the current step 3 - Measure "Line 5"

set earlier. # s Measure "Arc &"

Enabling or disabling full CNC mode

[Tods Video edge detection systems can operate in the manual or full CNC modes. In the
Tolerance * full CNC mode the stage is moved and features are measured completely under the
fote control of the system. In a few instances, operator intervention might be required

Filter...

at some point in the program execution. In these cases, the Manual mode can be
enabled to permit operator intervention, and then the Full CNC mode can be enabled

Goto » . . .
S , again to continue conducting automated measurements.
v Motors Off
eI inRos B SO Click the desired CNC mode in the Tools/Programming/CNC Mode
pmd”;:m Steps menu, the new line will appear at the insertion point below the
v Recon
Customize... .
: Set Current Step current step set earlier.
Options... ST p ) ‘s Measure "Arc 12"
i Ml NG Mode [  SetFull CNC Mode [+ O Meas "Circle 13"
Editing Steps ’ Set Manual Mode [+ O Measure "Circle 14"
Spedial Steps ¥ SetPower Assist Mode # {0 Measure "Circle 15"
Focus Lock Off - Set full cnc mode...
~ FocusLock On N = 0 Measure "Siot 16"
SetOutputLine...
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Enabling or disabling power assist mode

[ Tools
Tolerance

Filter...

Goto
Joystick
v Motors Off

Capture Image  Cirl+F8

Programming »

Customize.,
Options...

Language

In a few instances, operator intervention might be required at some point in the pro-
gram execution. Systems can execute CNC programs in the Power Assist CNC mode
to include operator interaction. In this mode, the stage is driven to a feature, then
control of the stage is given to the operator. When the operator completes the feature
measurement, the stage is driven by the system to the next feature to be measured.

Click the Power Assist CNC mode in the Tools/Programming/CNC Mode Steps
menu, the new line will appear at the insertion point

Fateclutis below the current step set earlier.

v Record Edit Mode
SetCurrentStep @ ~® Measure "Line 5"
Auto Program... [+ r®[0 Measure "Arc 6"

Optimize Steps...
CNC Mode Steps

& ~®[=] |(Measure "Line 7"
® r ®EH Measure "Arc E"

Set Output Line...

Enabling or disabling focus lock

3

Goto
Joystick
v Motors Off

Programming L

‘Customize...

Language

Special Steps »  SetPower Assist Mode

When feature measurements are being conducted by a CNC program at different
Z-axis elevations, and some part variability exists, it is often necessary to reestablish
a level or height measurement at each new elevation. When a new Z-axis focus
is obtained, it is also necessary to lock the focus to avoid using Z-axis elevations
recorded when the program was created.

Click Focus Lock On in the Tools/Programming/CNC Mode Steps menu to lock the
focus, or Focus Lock Off to unlock the focus and use recorded Z-axis

Pause Mode 3 1 1 1 1

9 S values. The new 1.1ne will appear at the insertion point below the
Set Current Step current step set earlier.
Ao Eyogeanm... # Measure "Line 5"

Optimize Steps...
CNC Mode Steps Set Full CNC Mode
Editing Steps »  SetManual Mode

Measure "Arc 6"

Measure "Line 7"
Measure "Arc 8"

Focus Lock Off

Set Output Line...
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Setting output lines

[ Tocls.
Tolerance

Goto
Joystick
v Mators Off

Capture Image  Ctrl+78

Two pins of the QC5200 axis board I/O connector and eight pins of the zoom I/O
connector can be set to logic 0 or a logic 1 levels. This function is used in conjunc-
tion with hardware configurations created by the system distributor or OEM, so no
specific pinout or logic level information can be provided here. Consult your system

| supplier for details regarding pinouts and logic levels.

To set an output line, click the Tools/Programming/CNC Mode Steps/Set Output Line

Programming

function. The Set Output Line dialog box will be displayed. Consult

Faime Fde your system 1/0 connection documentation and enter the line number

v Record Edit Mode

setaurentstep | and logic level value (1 or 0) into the fields provided.

SEFTNCH Hode Set Output Line ; x|
Set Manual Mode

SELEoer femat Mode Line Number: [2 | OK ! I
Focus Lock Off

el alus: K Cancel I

(00}
o
=]
S
Q@
o
3
3
5
@
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Selecting program steps

Program steps can be selected for editing as individual steps or as groups of steps. Any selection of steps
can also be cleared simultaneously.

]

Selecting individual steps

Click on any individual step to select it.

Initial settings.

NOTE + —p @) ,\Ie.as'_':a "Half inch hole"
When a super-step is selected, all of its

subordinate steps will be included. Click on a step to select it

Selecting groups of steps

Program steps can be selected as contiguous or non-contiguous groups, and as groups of similar steps.

Contiguous groups
Contiguous groups of steps can be selected using the shift key or by clicking and dragging.

x| x|

Features | Program | Report| Runs | TruePos | | Features | Program | Report| Runs | TruePos |

[status] Jcx] Te1 Jaceion - [stacus| Jex] Te1 Jaction -
-+ Program Properties... | -+ m Properties...

Inicial
~* Skew on
~ Measure
. Zero the XY of "Point 3"

Registraction complete...

1l settings...

HEHEEME

Set manual mode

lay 12 seconds... k
Max Speed On

4 " Measure "Line 5" -~

® " Measure "Arc &" 's

i ~° Measure "Line 7" 2

+  Measure "Arc 8" g

s ~" Measure "Line 9" -~

5] " Measure "Arc 10" g

& »* Measure "Line 11" et

& Measure "Arc 12" v i

H O Measure ® O Measure role 13%
® O Measure . QO Measure "Circle 14"
+ QO HMeasure 4] () HMeasure "Circle 15"
+ U Heasure & 0 Measure "Slot 16"
it 0 Measure i 0 Measure "Sloz 17"
B 0 Measure % 0 Measure "siot 18"

Al o lmme o

Click the first step of a group... then press the shift key and click the last step
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x| x| x|

Features | Program | Report| Runs | TruePos | Features | Program | Report| Runs | TruePos | Features | Program | Report| Runs | TruePos |

|5tn:|u| chl Tel [ln::xun i‘ |5tn:|u| chl Tel [ln::xun i‘ |5tn.|u| chl Tel [ln::xun =
z n B m

-+ Frogram Froperties...
T =

legt &t 1 :
Delay 12 seconds... !

Mex Spesd
. - =
0 {5 r
- - -
r
- - -
. r r
- - - -~
¥ r r [
= Q 0 0]
B O o o
G o) 0O 0O
# 0 0 0
2 6 ; ;
ki L] ;I—I ki L] ;I—I
Click on the first step of a group... and drag... to the last step

Selecting all steps

All of the steps contained in the = PEOULEM CEOUSEELC . =
initial settings...

Program template window can be #  Shew an *Eine 19

selected using the Select All func- NETEE o

]

[+

tion, or by pressing the Control and = . Copy e
A keyboard keys simultaneously. 1 Paste e
Delete Selection...
# r
Select None [g
# e Select All Similar Steps _
# s Edit
; - w Pause Mode |
S Record/Edit Mode Cut
= s
a2 Copy
#= : ;:cu-:?t::sm : Paste
# i
= o Special Steps Q Delete Selection... . (00
)
| Template Properties... M o
B O Select None Q
¥ '8 DDE Output... o
= '®) Print Selection Find Features... 3
e 0 HMeasure "sSlot 16" Change Feature i g
# 0 Measure "sSlot 17" Feature Properties... @
Right-click on any step, then click the or click Select All in the

Select All menu item Edit menu
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Non-contiguous steps
Non-contiguous groups of steps can be selected using the control key.

- Program Properties... - Program Properties...
= Initial settings... settings...
#= ~” Skew on "Line 1" ~* Skew on "Line 1"
= «*  Measure "Line 2" [+ «" Measure "Line 2"
= . Zero the XY of "Point 3" [+ - Zero the XY of "Point 3"

atration complete...

[+ ' Measure "Arc 4"
Delay 12 seconds...
Max Speed Cn M
&H - Measure "Line 5" [+ o Measure "Line 5" K
[+ ‘s Measure "Arc 6" | 's Measure "Arc 6"
£ v Measure "Line 7" ] - Measure "Line 7"

then press and hold the control key and select
the remaining steps

Click the first step of a group...

Similar steps
Often, time can be saved when similar program steps, such as Measuring steps or Max Speed steps can be
selected and then enabled, disabled, copied, pasted, deleted or edited simultaneously.

To select similar steps, right-click one of the steps and then click Select All Similar Steps in the menu.

— Program Properties... - Program Properties...
= Initial settings... #] Initial settings...
[+ ~” Skew on "Line 1" H - Skew on "Line 1"
= ~” Measure "Line 2" # ~* Measure "Line 2"
[+ g Zero the XY of "Point 3" + . Zero the XY of "Point 3"
* Regiscration complete... + Regiscration complete...

Set full cnc

Delay 12 sex Cut
Max Speed On Copy
# »° Measure Paste -~
e i« Measure Deiet_eSelechon ] '
[ -~  Measure -~
] ©  Measure r
#H -~  Measure -~
[+ r Measure «
= ~" Measure -~
= ¢ Measure Record/Edit Mode 's
Max Speed Of CNC Mode Steps
= () HMeasure "cir Editing Steps
H O Measure "Cir:  SpecalSteps
+ O Measure
# 0 Measure "Slo Tenphite Froperties.
@ 0 Measure "Slo  DDEOutput..
E 0 Measure "Slo  Print Selection

mode. ..

Right-click a step...

cnc mode...

then click the Select All Similar Steps

menu item
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Clearing step selections

Step selections should be cleared between
successive edits to prevent unintended
changes to program steps that were selected
during a previous edit.

All step selections can be cleared simultane-
ously from the Program template on-screen
menu or from the Edit menu.

Program Properties...
Tnitial _sertinng...
Cut
Copy
Paste
Delete Selection...

H

® ®
o X X

Point

® =

ET——

Select All Similar Steps

@

v Pause Mode
Record/Edit Mode

EEEEA

CNC Mode Steps b
Editing Steps »
Spedial Steps e
Template Properties...

DDE Output,,
Print Selection

o\ Yo\~

22

Right-click in the Program template
window and click Select None...

Select Al ipletce,

[ Edit
cut

Copy
Paste
Delete Selection. ..

Select Al

Find Features...

Change Feature
Feature Properties...

281

3

or click the Select
None Edit menu item
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Y
=
o
Q
8
3
2
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Editing individual steps
Program super steps can be expanded to show and edit individual steps. To expand a super step, click
the + sign in front of the program line.

[+ L Hea "Arc 4" # =

-~ Line 5" :
[+ 0 Measure "Slot 5" Wait for point(=s) at (-0.16272,1.
s Measure "Arc 6" Wait for point(s) at (-0.16272,1.
® ~ Measure "Line 7" Finish measurement

Click the + sign to... expand the super step to show and edit individual steps

Individual steps can be edited to:
» Change the target position for probing
* Change the probing direction for point features
* Change parents of construction features
* Require user interaction to complete a measurement

Changing the target position for probing

The CNC target position can be changed to probe a different target position when physical obstructions
or other conditions make the original target position impractical. This change sometimes becomes neces-
sary when the Auto Program function is used to create a part measuring program from a drawing file, and
information regarding obstructions is not included.

The target position on a rectangle feature... is changed to avoid an obstruction

To change a target position:

1 Double-click a Wait for point step to display

the Wait for Position dialog box. ;
- Target Position — | lTI
x [“z8228 oto Position

Use Current | Cancel |

= ~*  Measure "Line 2" Y 1.84853
Wait t(s) act (-1.2 I—— Previous "Wait" |
K Wait for point(s) at (-1.2 ! S 000000 |
Finish measurement Next "Wait"
I Relative Move _ Nextwai |

= ! Zero the XY of "Point 3"
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2 Use the joystick to drive the stage to the new desired target position, and then click the Use Current
button. The new position coordinates will be shown in the Target Position X, Y and Z fields.

The target positions of the previous and next Wait for Point steps can be displayed by clicking the Previous
Wait or Next Wait buttons. The stage can be driven to the current target position by clicking the Goto
Position button.

Changing parents of construction features

The parents of construction features can be changed by deleting program steps and then recording new
steps to edit or recreate a construction, or simply by editing program steps to use different features as
parents. Generally, for simple corrections, this second method is quicker. To change a parent feature:

1 Expand the construction super step by clicking the + sign in front of the step.

Deselect all features...
Select "Circle 14"...
Select "Circle 15"...
Finish measurement

F‘k « Construct "Distance 19" L-l% L Construct "Distance 19"

Click the + sign in front of the construction ... to display the construction’s individual steps
In this example, a distance construction was
mistakenly m n Circle 14 an

‘sta enly made between Circ g and (D O ooy
Circle 15. The correct construction would have )
been made between Circle 13 and Circle 14. .

F ~ ¥
O &
The original construction ...  should have been made to

a different circle feature

2 Double-click the Select... program step of the parent you wish to change to display the Find Feature

Deselect all features...
Select "Circle 14"... ~Tolerances — Cancel I

"Circle 15" " Passed Relalivel

Finish measurement [ Failed

dialog box. In this example, Circle 15 must be changed to Circle 13. -
g

« B

= <> Construct "Distance 19" - Feature oK g

Name | Circle 15 l_l 3

2

@
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3 The name of the current parent feature will be shown in the Name field. Clicking the Relative button
will display the relative position of the current parent feature in the program listing.

x| x|
~Feature ~Feature 1
Name |Circle 15 Lok | Name [-3 ‘ LI
Tolerances — Cancel | ~Tolerances— - Cancel |
I™ Passed I" Passed
Relati Relative
I Failed o I Failed —
The selected feature can be shown by name... or by its relative position in the program listing

Specify the new parent feature by entering the new parent feature’s name, or by entering its new relative
position, and then click OK. In this example, Circle 15 must be changed to Circle 13 to create the correct
distance construction.

x|
~Feature
Name | Circle 13 lﬁ[kl S ¢>» Construct "Distance 19"
T = Cancel | Deselect all features...
I~ Passed : Select "Circle 14"...
™ Failed M Select "Circle 13"...
Finish measurement
The new feature name... will be included in the program listing

The next time the program is executed, the new construction will created from the correct parent features.

Requiring user interaction to complete a measurement

Sometimes the user will want to pause the program execution to verify or adjust a profile fit before com-
pleting a profile measurement. Other measurements might also require user interaction to complete. To
require user completion of a measurement:

1  Expand the measurement super step by clicking the + sign in front of the step.

& »” Measure "Line 5" Fk " Measure "Line 5"
[+ ™ Measure "Arc 6" Wait for point(s) at
Wait for point(s) at

Finish measurement

Click the + sign in front of the measurement ... to display the measurement’s individual steps

2 Double-click the Finish measurement step to change it to User finish measurement.

B »” Measure "Line 5" S| ~” Measure "Line 5"
Wait for point(s) at Wait for point(s) at (-0.:

Wait for point(s) at Wait for point(s) at (-0..

finish measu

[+ 2 Measure "Arc 6" ® £ Measure "Arc &"
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Optimizing program steps
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When a program runs, the user is guided (or the CNC stage is driven) along a path that follows the feature
shapes as points are probed. This path is either the exact path followed by the user as measurements were
recorded or is the path assigned by the system during Auto programming. Often this path is not the most
efficient and the throughput can be increased by shortening or optimizing it. The Optimize Steps function
creates a more efficient path for any collection of program steps highlighted in the Program template. The
Optimize steps function is described in detail earlier in this chapter in the Creating Programs section.

Cutting, copying, pasting and deleting program steps

The Cut, Copy, Paste and Delete editing functions can be accessed from the Program template on-screen

menu or from the Edit menu.

CAUTION
Save your file before cutting
@ or deleting steps.
Cutting steps

Select the step(s) to be cut and click Cut in the
on-screen or Edit menu. The selection will be
removed from the program listing and placed
on the Windows clipboard. The clipboard con-
tents can be pasted later if desired.

Copying steps

Select the step(s) to be copied and click Copy in the on-screen or Edit menu. The selection will be placed
on the Windows clipboard. The clipboard contents can be pasted later if desired.

Pasting steps

Select the step above the desired insertion point and click Paste in the on-screen or Edit menu. The con-

#

] |

HEX

BH &

M

» Zero the XY of "Poin

tents of the clipboard will be pasted below the previously selected step.

Deleting steps

Select the step(s) to be deleted and click Delete in the on-screen or Edit menu. The selection will be

deleted.

o5 hode
Copy i
Paste
Delete Selection... "
Select Al "
Select None n
Select All Similar Steps "
9 "
v Pause Mode gn
Record/Edit Mode AP
CNC Mode Steps on
Editing Steps —
Spedial Steps e 13n  |Edt
G e 14m Cut
emplate Properties... 4.0 Copy
DDE Qutput,, 1gm Paste
Print Selection 1y Delete Selection...
Right-click in the Program template or click the Edit
window... menu
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Y
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Inserting new program steps

New measurements are inserted into an existing program by selecting an insertion point and recording
the steps. This simple process is slightly different for measurement steps that are dependent on run-time
environment parameters that might have changed since the program was initialized. This is because the
system retains the run-time parameters from the last measurement. So for example, if a program completes
execution and then a new step is inserted, the run-time parameters retained from the end of the program
could inappropriately be applied at the insertion point.

Run-time parameters that should be considered when inserting new steps include:
* Datums
e Lighting
* High accuracy mode
* Magnification value
* Focus lock
* Units of measure
 Constructions
* Template state

When it is clear that no run-time parameter conflicts will exist, the process of inserting new steps is quite
simple, as shown here.

Record the new

——P»| measurement P Remg;;n i —P Save part
step(s)

Select the
insertion point

However, if it’s possible that run-time parameter conflicts exist, the more reliable method is executing the
program to the insertion point and then inserting the new step. This ensures that all run-time parameters
will be consistent with the step at the insertion point.

Record the new

Run program to Pause the Record mode
insertion point program > mea;::{a:;ent —p OFF P  Save part

If there are any questions regarding run-time parameter conflicts, use this second process to insert new
steps.

NOTE
The program can be single-stepped to the insertion point. Refer to the next section on
Debugging for details regarding the single-step function.
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Debugging programs

Occasionally, if programs do not produce the planned results, it can be useful to include breakpoints in
the program that halt execution at specified program lines. It can also be useful to single-step through
program execution and observe measurements in the part view window and values in the DRO. In addition
to controlling program execution, specific program steps can be temporarily disabled to speed program
evaluation.

Inserting breakpoints to pause program execution

Any number of breakpoints can be inserted at program line locations specified by the user. The program
will pause execution when it encounters a breakpoint. To insert a breakpoint:

1 Right-click the program line that will
pause the program to display the Program

. ®|
window on-screen menu. ol o o
of Paste
2 Click the Editing Steps/Toggle Break @ ¢ DeleteSelecton..,
Point menu item. A breakpoint will be in- B~ Selectal
4 o . . ® (0 selectNone
serted into this line, and will be indicated by a |
stop sign icon. B ol ameSEos
@ (] v Pause Mode
m  C Record/EditMode gn
®  * CNCMode Steps >
© CONCTTETTEENN St seecedstes..
@ C™ specalSteps b  Expand/Collapse Selected Steps
m v »° Skew on "Line 1" B & . Single Step
. m / »~ Measure "Line 2" 8 RElCEEiope ey Toggle Break Point
BV ¢ Zero the XY of "Poir - =GRS SO

B Registration complet Disable Selected Steps

£} - Heasure "Line 2

Removing a breakpoint

To remove a breakpoint, right-click the breakpoint line and then click the Editing Steps/Toggle Break Point
menu item.

Resuming program execution after a pause

co
Y
=
o
Q
8
3
2
=}
«Q

Execution can be resumed by clicking the Run

Program From Current Step toolbar icon button. |v|.l _."’ P
1N

-

|Run Program From "Current" Step
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Single-stepping program execution

Program execution can be single-stepped from the beginning, from the current step or from any point at
which the program execution has been paused by a breakpoint. Each single-step executes an individual
program line, not a super step. For example, if a line is measured by acquiring 4 points, single-stepping
through the line measurement will require 4 steps. The current step indicator follows the single-step
execution as the program is single-stepped. To single-step program execution:

1 When the program is paused at the current step or breakpoint, click the Run Just Current Step toolbar
icon button. The current step arrow will indicate the step location.

L2
[Run Just "Current” Step

B«  Skew on "Line 1"
-+ Wait for point(s) at (0.0000C
Wait for point(s) at (0.0000C
Finish reference measurement

<o m|—[I»»

Disabling program steps

Individual program steps can be disabled to prevent their execution and speed evaluations of other program
content. In this example, in order to speed execution to the measurement of Slot 8, the 5 preceding feature
measurements are disabled. To disable program steps:

1 Highlight and then ®

Registration complete...

right-click the steps you : cut
wish to disable. 0 Copy
Paste
f Delete Selection. ..
. . "
2 Chc.k the Editing . T T
Steps/Disable Selected — ° ZEe T 7.7 SelectNone
. m (O Measure "Circle
Steps menu item. The # . Measure "Point 1  Select Al Similar Steps
fhsa‘lbled steps wa be ® QO Measure "E;:cle 2 Paee Moda
indicated by red icons ® O Measure "Cirele o irdimode
in front of the prosram ] ¢ Construct "Dista- -
L. prog #  Measure "Arc 22"  CNCMode Steps 4
listing. @ o~ Measure "Line 23/IIEaiion J  Edit Selected Steps...
_ # r Measure "“Arc 24" e . d wzgm Selected Steps
& Regist ] -~ Measure "Line 25  Template Properties... Soge _
(%) #  Measur ki Toggle Break Point
@ [+ -~  Measur DRE Output, .,
= pit 3 5 i i Enable Selected Steps
(.4) * Q0 Measur [ eectn Disable Selected Steps
@ #  Measur
@ M <~ Measur
C g ueasur  The steps can be enabled later by highlighting them and then clicking the Editing
# Measur

Steps/Enable Selected Steps menu item.
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Chapter 9:
Encoder Setup

The Encoder Setup program is used to define encoder types and calibrate analog axis encoders. Each axis
can be configured independently to accept input counts from an analog or from a TTL encoder. Analog
encoders require calibration, TTL encoders do not.

NOTE
Only analog encoders must be calibrated.

WARNING
Confirm that power is not applied to the axis motors before proceeding to eliminate
the possibility of unexpected motor runaway.

TTL encoders

The only setup requirement for TTL encoders is the definition of encoder type. Axis motors do not require
operation for this task.

1 Launch the EnCOder program and C]iCk Custom Encoder Setup v3.0 Board: ISA Cnc Axis Board Rev. 3.3 Date: 07723104
the desired Axis radio button, and then click
the TTL Axis Scale Type.

Axis Axis Scale Type
¢ Xaxis | Current [Heidenhain)
" Yaxis || © Voltage

©

" Zaxis || ¢ TTL m
=]

3 : : 0o

" Qaxis | Pseudo Sinusoidal o
[ B Display Type - Wave [Runrmng) o

Ay Bods Scale Type Intesp. - Display Type - a

@ s | C Cutert Heidonhsn) |  wave | _SkSen | o)

C Vs | C Volooe B C Phate | ErcoderResohtion]  Fueese | o | =3

€ Zak | @ TIL L - - o

© Qhsis| © Peoudo Siusoidsl 7 _ Counter | msmhsml Calbeste | Cancel |
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2 Repeat step 1 for all axes using TTL encoders.

NOTE
Select pseudo-sinusoidal if TTL encoder outputs are degraded by capacitance in the
cabling/wiring.

3 Center the axes using the joystick, close the Encoder Setup program and proceed to QC5200 Encoder
Setup later in this chapter.

Analog encoders

Analog encoders must be specified as an encoder type and then calibrated. The calibration process requires
encoder movement that in most cases can only be created by operating the axis motors.

WARNING

Operating axis motors without PID loop control is potentially dangerous since the
motors will be operating in an open-loop mode. To minimize the potential hazards of
open-loop motor operation, tools are included in the encoder setup program for limit-
ing the maximum axis velocity and enabling limit switches for each axis.

NOTE
Joystick settings will only be applied while the encoder setup program is active. Per-
manent settings will be configured later in the QC5200 program.

Joystick setup and limiting maximum axis velocity

Motor operation will be controlled by the joystick. Configure the joystick and specify the maximum axis
velocities before applying power to the axis motors.

1 Click Joystick Setup Joysiick Selup to display the Joystick Setup screen shown on the next page.
2 Move the joystick through its entire range of motion for all axes, then click Apply Cal. | appLycal

3 Specify the desired parameter for each joystick axis:

* Dead band % of inactivity range around joystick rest position
* Normal speed % of the maximum axis velocity
* Fine speed % of the maximum axis velocity

» Curvature % of exponential velocity control (refer to the graph on the next page)
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Joystick Setup @
X Az Y Axis Z Axis 0 Axis
Current |2.5|I| Curent |3.5W Current 2515 Current |2‘.534
Masimum Value [4.976 Magirnum Value |4-‘395 Mavimum Value |4.935 Masimum Value 2651
Center [252 Center [251 Center 253 Center [253
Minimum Value  |-0.083 Minimum Value [0.015 Minimum Value |-0.083 Minimum Value  [2515
CAL CENTER| APPLY CAL
Az Y Awis Z Ayis 0 Axis
Deadband |&CIJ Deadband |s.w Deadband 8.00 Deadband i&t[l
Normal Speed |1Ul00 Normal Speed |100-|I| Nommal Speed  |100.00 Nomal Speed I1Ul00
Fine Speed |25L|I| Fine Speed |25.|I| Fine Speed 2500 Fine Speed !ZSLUJ
Curvature |I1tIJ Curvature |G.DO Curvature 0.00 Curvalure |I1t[|
W Enable ™ Reverse ¥ Enable [~ Reverse ¥ Enable [~ Reverse I Ensble i Byarss
[~ UseYJopstick [~ UseZJoystick [~ UseXJoystick [~ UseZJoystick [~ UseXJopstick [ UseY Jopslick [~ UseXJoystick [~ Use' Jopslick
APPLY SETTINGS|  Stepper I cLose |

Set the normal speed at a frac-

’ | . 100%
tion of the maximum axis ve-
locity as a safety precaution. 80%
4 Click the Enable ™ Ensbe & o0 o
box of each axis that will be g
moved by a motor during cali- Z 40% /
bration. < = /
20% =
5  Click the Reverse I Revewse | Expo% = 100
e e S B
box of any axis to reverse its 0% 4 — —
0% 20% 40% 60% 80% 100%

direction if required.

Axis displacement
6  Click a Use Joystick box to
change the control axis if neces-

sary. [~ UseYJoystick [ UseZ Jopstick

Curvature joystick parameter

7 Click Apply Settings APPLY SETTINGS| {0 save the joystick settings and then click Close
to return to the Encoder Setup screen.

CLOSE |

(o]
m
=}
(2}
o
Q
(0]
=
o
(0]
-
=
©
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Counter setup
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The counter window will display changing displacements as the axes are moved. Each axis is given a
default encoder resolution. The axis resolutions can be changed to indicate accurate axis displacements

during calibration.

NOTE

To change the counter display:

1 Click Encoder Resolution  Encoder Resoiion| to display the data entry
fields.

2 Enter the axis encoder resolutions into the Axis fields and click OK
to return to the Encoder Setup screen.

Limit Switch setup

Limit switches can be used to prevent axis travel beyond predetermined
points. Axis limit switches can be configured to be active when low
(0 volts), or to be active when high (5 volts).

To configure axis limit switches:

1 Click Limit Switch Setup to display the limits which
window.

2 Enter 0 for axis limit switches that will be active when low (0 volts).
Enter 1 for axis limit switches that will be active when high (5 volts).

3 Check Swap Limit Switches to exchange the Plus and Negative
switches of an axis.

4 Check the Enable box to enable limit switches for each axis.

5 Click OK to return to the Encoder Setup screen.

This feature is only provided as a convenience to the user, will not be retained when
the program is closed and is not necessary for encoder calibration.

Encoder Resolution

X Axis |U.0L‘IJ§00

Y Axis |0.000500
Z Auis |0,0.'0500
0 Asis [0,001000

[ ok |
Limit Switch Setup 3

# Axis
Pl Limit Active |D
Megative Limit Active |U

[~ Enable

X

Cancel |

I~ Swap Limit Switches

Y Axis

Plus Limit Active [o

Negative Limit Active [0

[~ Enable [~ Swap Limit Switches
Z s

Plus Limit Active [o

Negative LimitActive [0

[~ Enable [~ Swap Limit Switches
0 Asis

Plus Linit Active o

Negative Limit Active [0

[~ Enable [~ SwapLimit Switches

Anplrhibt Active  [1
appLy | CLOSE |




Calibrating Analog Encoders

Calibrating analog encoders

Analog encoders require calibration. The process of calibrating analog encoders is very straightforward
and is identical for current and voltage output devices. To calibrate an analog encoder:

1  Select the desired axis, confirm that the correct Axis

Scale Type is selected and click the Wave Display Type.

Axis
& X Axis
Y Ais

2 Click the Calibrate _ S | bytton. You will be | ZAsis

instructed to move the axis. Begin moving the axis in slow,

o~
{

gradual back and forth or up and down motions, and click

OK. The sine wave output
of the analog encoder will
be displayed as the axis is
moved. The display is shown

Custom Encoder Setup

=]

Auis Scale Type Display Type
" Current [Heidenhain) * Wave
* Voltage " Phase
TTL

C PearioSivcidal | | S|

Calibration is about to begin, Please start moving the ¥ Axis and continue maoving it until the calibration has been completed.,

Cancel |

as two sine waves that are 90

degrees out of phase. The real-time display changes as the encoder is moved, however, still images can be
captured for evaluation at any time by clicking the Freeze button.  Freeze

After a moment the Custom Encoder Setup window will also be displayed and will show the changing
encoder output count value and the number of count errors detected since the calibration began.

0 | Custom Encoder Setup

| oK | Recalibrate

X | f1s679

Scale Enors Since Calibration: 0

| % Agis Display Type - Wave [Calibrating)

Axis Axis Scale Type Interpolation
* ¥ Axis " Cument [Heidenhain) %1
Y Avis * Voltage " g2
" Z Axis COTIL @ x5

& " Pseudo-Sinusoidal " %10

Display Type
* Wave

" Phase

Counter |

Freeze [ [TI

Stop [ Cancel |
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3 Continue moving the encoder slowly between the limits of motion until a few full limit-to-limit mo-
tions have been completed.

NOTE

The wave shape can include imperfections that won’t affect the accuracy of measure-
ments. However, erratic frequency or amplitude variations or high noise content can
cause inaccuracies. If any erratic output is noted, or if scale errors appear, check the
encoder head mounting, alignment and wiring for problems.

4 When a few full limit-to-limit motions have been com- Custom Encoder Setiip @

pleted without scale errors, click OK to close the Custom

Encoder Setup window and proceed to the X | F%ers
next step. gis\p”ia:v Teype

Scale Errors Since Calibration: 0

. " Phase
The display of scale and error counts can be
recalled at any time by clicking the Counter Counter | | OK | Recalibrate Cancel
button.
Display Type

5 Select the Phase Display Type to display the combined phases of the encoder output ; z:::

as an ellipsoidal pattern in the Custom Encoder Setup window when the encoder is moved
slowly between the limits of motion. Move the encoder and evaluate the resulting pat- Persistence |
tern.

Custom Encoder Setup Version: 1.33 Date: October 19, 1999

+1.25 +2.5 +3.75 +5.0

| &wis Display Type - Phase (Running) Persistence: 1000

Auis Axis Scale Type Interpolation Display Type
X Axis " Cutrent [Heidenhain) %1  Wave Fresze | OK |
g i 5 5 «

Y Aas Yoltage " x2 Phase Coalibrale | el |
~ Z Avis C TIL @ x5

o " Pseudo-Sinusoidal " %10
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The relative brightness of the pattern can be changed to facilitate the
evaluation. Click the Persistence button to display the Persistence
Adjustment data field. The persistence of the pattern image can be Persistence (1 10 10000) [1000
changed from 1 to 1000. Higher numbers result in brighter pattern

images. [ ok ﬂ Concel_|

The combined-phase pattern will form a circle when the encoder output phase amplitudes are equal. Gen-
erally when the pattern displayed is not circular, the reader head will need to be realigned, and the encoder

Custom Encoder, Setup

recalibrated from the beginning.

+1.25 +2.5 +3.75 +5.0

A persistence of 100 produces a dim display A persistence of 1,000 produces a bright display

CAUTION
Encoder reader head realignment and any other encoder maintenance or repair should
P be performed only by your OEM or Metronics distributor.

6  When the pattern is circular, repeat the process described in steps 1 through 5 to calibrate any remain-
ing analog encoders.

7  Close the Encoder Setup program, Center the stage axes using the joystick and proceed to QC5200
Encoder Setup next in this chapter.
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296
QC5200 encoder setup

Most encoder setup activities were completed using

the Encoder Setup program. The remaining encoder Locks | Mewwe | 30Enwcomp | Panview | PomFivion | ok
. Probes | Programeing | Funs | Sounds | Supensor
setup tasks must be performed using the QC5200 Butos | Display | Encoders | Fies | Genenl Cancel |
Encoder sstup hl:thMJ
program. ooy - AEcH
% [0.00005 ™ mm T reverse (Mo Ref Marks v| Fttiref
¥ (000005 [ mm @ roverse [No Ref Marks = @i
1 Confirm that the power is not applied to axis mo- Z [ooo0s  Cimm Fmase o RefMarks B L
tors e s
. xjo
2 —

2 Launch the QC5200 program, and then click the &0
Tools/Options/Encoders tab to display the Encoder
Setup screen.

Use the encoder screen to specify encoder resolution,
units of measure, count direction and reference mark

type. I User settable H

Specifying encoder resolution

Enter the resolution specification of the encoders used with your system into the X, Y and Z Resolution
fields.

~Encoder setup
Resolution

X [0.001 W mm I~ reverse [No Ref Marks

j IV ttl ref

v [0.001 ¥ mm [~ reverse [No Ref Marks

:] [V ttl ref

Z [o.001 ¥ mm [~ reverse [No Ref Marks

ﬂ IV ttl ref

Specifying encoder unit of measure

Check the mm box for metric encoders, or clear the mm box for encoder output values in inches.

Specifying encoder count direction

Check or clear the reverse boxes to achieve the desired DRO count directions.

Specifying encoder reference marks

Highlight the desired reference mark type in the drop-down lists, and then clear the TTL Ref box for analog
reference marks.
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Specifying reference offsets

Th'e Reference offsets ﬁel@s are used t'o move the locatlor'l of the system’s ma- YT S
chine zero. Enter any required offsets into the fields provided. X ]D—

This completes encoder setup. Y IEI
Z ID
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Chapter 10:
Supervisor Setup
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Setup screens are often made available to the supervisor by the OEM or Metronics distributor for custom-
izing display and some measurement parameters. The specific screens that are available are determined for
each system by the OEM or distributor responsible for system setup and maintenance. A collection of setup
screens typically made available to supervisors is included in this chapter. Some of these screens can also
be made available to the end-users by the supervisor. The setup screens omitted from this chapter are not
intended for supervisors or end-users. Setup screens presented in this chapter are listed below:

Tools/Customize menu item screens

Including a Startup MESSAZE ...c.veevvveereieeriieiieeiie e e e e eeee e ees 300
CUSTOMIZING COLOTS ...ttt 301
Specifying on-screen help tiPs ......ccceeeririninenenieneneseeeeee e 305
SPecifying error MESSAZES .....c.eeveuerreririeriiateriereeetesteseeseessesseseeseeeeeaeaaeas 306
Specifying status bar information .............ceceveeveerieriiieeneiiee e, 308
CUuStomMIZING tOOIDATS ....c.vveieiieiieiiiieiieeie ettt et re e ere e 309

Tools/Options menu item screens

Setting up Programming Parameters ..........ceerueruerrerrerrerseruereersereeieeieeeenens 314
Specifying the maximum program eXeCUtiONS..........ceververrereereereeseereeeanens 317
Restricting access t0 SEtUP SCIEENS........cvviereervireerreeieieeeesteeeeesreeesesseesnenns 318
Configuring measurement Parameters ..........ccueeeveerveerreereeerveeneessneenseennns 320
Displaying parts and probe poSition...........cceecveerieeiieenieeiieeniesveeseeeneens 322
Configuring joystick and footswitch buttons ............coccoevevenenieicienenns 327
Setting the display of resolution, time and date ...........cccccevenieiiiiiinicnnn, 330
Specifying encoder Parameters ...........ccocereeerereriesierieseeseesieseeeeeeeeeeaeas 331
Specifying file names, locations and backups ...........cccceevvvrieriieieniennnnnn, 332
Setting serial port, machine zero and general parameters.............c........... 337
Setting up the Video ProbesS........ccveeiieiiierieeiie et 340

Tools/CNC menu item screens
Setting up the JOYSHICK ......ooviiiieiiiiiecee e 350
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Including a startup message

The Misc screen contains a data field for entering =
a message th Tooesy | ! ] ' ' B
ge that will be displayed when the QC5200 s RS e (S e | e
program is started. - Startup Message el
| Secure fidure now Apply |

The message field is empty by default.

Click the Tools/Customize/Misc menu item to dis-
play the Misc screen.
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Customizing colors 2
Most items on QC5200 screens are displayed in =
colors that can be changed using tools provided on e | I = l i I] = |Ism.m | ISUM.M, Eo] -§
the Colors screen. _ Sl 2
8 0RO Digts || femnar | Ay | =
E Ef:u\r:";?:;p Background 9‘
The default color of each item is shown next to the ] Feature Stamp Filtered 17
. . . [ Feature Stamp Selected Point o
items name in the list box. S QLKA o =
[ Results Window ©

B Part View Parents
Il Pan View Probe Indicator

Click the Tools/Customize/Colors menu item to 1 Part View Window
. E Profile B::lgmnu_:nlu

T ET
display the Colors screen. I el seluson.

I Whisker Passed Inside 0-50%
=] Whisker Passed Inside 50-100%
B Whisker Passed Outside 0-50%
[ Whisker Passed Outside 50-100%

Changing item colors -

To change the color of an item:

¥ User settable IS

1 Scroll to the desired item if necessary and
highlight it by clicking the mouse cursor on the item name. e 2 [Sacon ]

Il DRO Digits
B DRO Window
. : : [ Feature Stamp Background

2 Click the Set Color button. The color palette will be dis- | Faature Stamp Fiterse
[ Feature Stamp Selected Point
played. B QC5000 Window
I Results Text
] Results Window

arents
Probe Indicator
[ Part View Window
[ Profile Background Color
Bl Whisker Failed Inside
Il Whisker Failed Qutside
Bl Whisker Passed Inside 0-50%
] Whisker Passed Inside 50-100%
I Whisker Passed Outside 0-50%
[ Whisker Passed Outside 50-100%

3 Click the new color for the selected item and click OK.

Color list items =
Items included in the list are shown below and described in e — 2 secobr |
subsequent pages. 3 R0 Videw

« DRO Axis 53 Festre St SR 21 ]

* DRO Digits i “f’é‘?i”. [ {md Inis

+ DRO Window I Resits Yot o |

 Feature Stamp Background et R 1181

. [ Pant View Windov
» Feature Stamp Filtered £ Profie gva‘ckg:o:r‘l .
. I VWhisker Failed In - EEECE
» Feature Stamp Selected Point I Whisker Failed O
« QC5200 Window — el
QC 1ndo -Mlskerpassedl--.-----

e Results Text [ Whisker Passed + I I I L I I I I
* Results Window “
e Part View Parents

e Part View Probe Indicator
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e Part View Selection Border

e Part View Window

 Profile Background Color

e Whisker Failed Inside

e Whisker Failed Outside

* Whisker Passed Inside 0-50%

e Whisker Passed Inside 50-100%

e Whisker Passed Outside 0-50%

e Whisker Passed Outside 50-100%

DRO axis, digits and window

DRO colors that can be changed are shown below:

The default colors are: Digits
e Axis: Black
* Digits: Red
* Window: Gray

Axis Window

Feature stamp background, filtered and selected point

The feature stamp colors that can be changed our
shown below:

The default colors are:

* Selected: Orange
e Background: Black
* Filtered: Yellow

Background Filtered Selected
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QC5200 workspace

The QC5200 workspace background color can be
changed.

=] —
1 = = == = Q0 e
The default color is dark green Q
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il o @
AN

] deol@E 2005 E

wle 6, feem 71 of 98 palnts

¥ = 0.249%F 4 =0.49903
X =1.2396% 31 = 0.08000
¥ o= 0.803%% By

Window background

Results text and window

The Results window colors can be changed.

Ccircle 6, from 71 of 90 points

The default colors are:

-24992

£ =0 d =0D.49983
* Text: Black X =1.23969 Y =0.42986 Z =0.00000
o Window: Wohite F = 0.30393 RF= Temp * PP= XY

Text Window background

Part view parents, probe indicator, selection border, window

The Part view window colors can be changed.

5 Part View

SE|
NOTE

The probe indicator is enabled
by clicking the View/Show

position indicator menu item. Probe
indicator
The default colors are: Parent
. . feature
* Window: White
* Parent: Orange Window
* Probe indicator: ~ Blue background
e Border: Blue Selection

border
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Profile background
The background color of the Measure Profile win-
dow can be changed. E-_"E?}
& 12etrer0
The default color of the background is white. T ')

! e
(D N

Profile window
background

\j

o | EnwrP | Bemovelsst | GComcst | Ft | Reset | Telerance.. |
i L = Allow X & Allow Y = Allow A ™ Pass Only

Form error whiskers

During profile measurements, shapes are measured and compared to
nominal profiles. The differences between actual and nominal data gen-
erate form errors inside and outside material surfaces. The default colors
of whiskers are:

¢ Failed inside: Red

¢ Failed outside: Red

» Passed inside 0-50% of tolerance: Green Inside (material)
* Passed inside 50-100% of tolerance: ~ Yellow

* passed outside 0-50% of tolerance: Green

e Passed outside 50-100% of tolerance: Yellow

Outside (material)
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Specifying on-screen he
In addition to the electronic version of this User’s
Guide, help is available in the form of on-screen
tips for:

* Menus (tips for menus appear in the

status bar)

e Toolbars

¢ Status bar

¢ Results window

Click the Tools/Customize/Help menu item to dis-
play the Help screen.

Toolbar tip

Statusbar tip

Ip tips

emtome
Toolbars | | | |
Colors | Emos | Help | Misc | Statusbar | Supenisor

¥ Shew manu tips (on statusbar)

¥ Show toalbar tips

¥ Show statusbar tips

¥ Show results window coefficient tips

x|
Cox ]
_Cancel |
oy |
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from 90 of 90 points

Circle 1,

h,
0 I9isplays The Feature's Data Points
; e S

Z =0.00000

RF= Temp PP= XY

Results window tip

Angle Display Mode

s ! NG Erogesi]

Check the desired box(s) on the Help screen to show tips for the associated

item(s).

All tooltips are shown by default.

Goto

Joystick »
v Motors OFf

Release Probe

Deactivate Touch Probe...

Capture Image

Programming »

Curl+F8

Language »

Tips for highlighted menu items appear in the statusbar

N\

Allows customization of toolbars, the statusbar, window colors, help, and errors

‘4 Start

i QCS000 Part:Untitled

305
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Specifying error messages

Error messages can be displayed that describe most
system errors. These messages are specified in the
Errors screen and listed below.

All errors are enabled for display by default. Any
of these error messages can be disabled by clear-
ing their check boxes. All error messages can be
disabled simultaneously by checking the Disable
all system error messages box.

CAUTION

Disabling error messages can
hide error conditions that pro-
duce faulty measurement data.
Do not disable error messages
unless you fully understand the
consequences.

Toolbars | ] |
Colws | Emos | Hep | Misc

) A Device Driver is sither not installed on your PC. of is not worl &
[EAn Axis Card is either not installed on your PC, of is nat worki
[E1A scale error has occurred on your X axis

EA scale eror has occurred on your Y axis

E)A scale erfor has occurred on your Z axis

E)A scale error has occurred on your Q axis

E] A hardware error has occurred while trying to read your Axis Ci
[ The measurement failed

may not be
may not be

due to short arc

ble due to short line
may nol be due to short aas len
[E This construction is not currently supported

Bl There are one or more statistical outlier points in this measurer
=) This distance is valid only in the cardinal directions

[ElPoer form - No feature was found for these paints

[EWaming: result has poor form

EJThe features you have selected are on diffrent projection plane
Elzsnﬁr.lenl dal_a - this result couldl only be approximated =

™ Disable all system emor messages.

W User settable

| I
| Statusbar | Supenisor

Cancel

Bl

Click the Tools/Customize/Errors menu item to display the Errors screen.

NOTE

Error screen list box.

System error messages

» Temperature Compensation should be disabled before doing any kind of Teach or Calibration.

¢ NC control off.

The error messages are not necessarily listed here in their order of appearance in the

* A Device Driver is either not installed on your PC, or is not working properly. Because of this, the

Axis Cards will not work.

* An Axis Card is either not installed on your PC, or is not working properly. Because of this the
DRO will not work, and measurements can only be probed using the Demo Stage

(located under the Windows menu).
A scale error has occurred on your X axis.
A scale error has occurred on your Y axis.
* A scale error has occurred on your Z axis.
A scale error has occurred on your Q axis.

* A hardware error has occurred while trying to read your Axis Card.
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The measurement failed.

This arc measurement may not be repeatable due to short arc length.

This line measurement may not be repeatable due to short line length.

This measurement may not be repeatable due to short axis length.

This construction is not currently supported.

There are one or more statistical outlier points in this measurement.

This distance is valid only in the cardinal directions.

Poor form - No feature was found for these points.

Warning: result has poor form.

Insufficient data - this result could only be approximated.

The position of the material is ambiguous.

The result is out of range.

There is no intersection between these features.

The points probed in Measure Magic do not make a good enough feature of that type.
Datum Magic could not complete successfully because an invalid feature type was measured.
Please use the blob probe for this measurement

Cannot complete programmed move

You can’t use the crosshair probe while using Measure Magic or Datum Magic.
The magnification that you are in has not been calibrated.

The points that are about to be entered into the measurement may be invalid.
Sorry, but motors are currently turned off.

A following error has occurred on your X axis.

NC control off

A following error has occurred on your Y axis.

A following error has occurred on your Z axis.

A following error has occurred on your Q axis.

A limit switch on the X axis has been hit!

A limit switch on the Y axis has been hit!

A limit switch on the Z axis has been hit!

A limit switch on the Q axis has been hit!

-
(=)
(2]
=
©
(0]
S
=
(2]
o
=
(7]
(]
(=
[=
©




308 QC5200 Series User’s Guide

Specifying status bar information

The status bar extends across the bottom (1171104 [Cartesian | MM |Default [DMS | [No Program
of the QC5200 screen.

The status bar can be customized to display a va-
riety of system and measurement status informa-
tion by checking or clearing boxes in the Statusbar
screen.

| Statusbar | Supendsor

AN

Click the Tools/Customize/Statusbar menu item to

. CZ/Q Joystick State
display the Statusbar screen. OiTemperature Comp

To display information in the status bar, highlight
the desired item and click Show.

¥ Display ilemshmhllorin;;_l
Information can be displayed in the status bar from
left to right, or from right to left. Click the Display
items from left to right box for left to right presen-

tations.

The default status of the status bar depends on system configuration settings.
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Customizing toolbars

Toolbars can be customized to facilitate measure-
ment, programming, file and other activities using
functions provided by the Toolbars screen.

Click the Tools/Customize/Toolbars menu item to
display the Toolbars screen.

Toolbars are shown or hidden by checking or clear-
ing boxes contained in the View/Toolbars screen.

All QC5200 toolbars are shown in alphabetic order
in the Toolbars list-

2
box of the Toolbars  [Hcvm: 3 sl [ ok ]

|

screen.

Displaying
current toolbar buttons

Click a toolbar name in the Toolbars listbox to display its contents in

the Buttons in Toolbar listbox.

Adding buttons to a toolbar

To add a button to a toolbar:

1  Click a toolbar name in the Toolbars listbox,
then scroll to the matching toolbar button group in
the All possible buttons listbox.

x|
Colors | Emors | Hep | Misc | Statusbar | Supenisor E
]
¥ Display buttons without raised borders
¥ Allow toolbars to be docked with other windows Apply |
Toolbars Buttons In Toolbar All Possible Buttons
Custom 1 = 2] s DAt e
iCustom 2 Primary Plane
fCustom 3 Secondary Line
{Custom 4 Zaro Point
Datum Rotate
e . DB @000 B il e
ICapture Image bew Part
Peasure [Open Pant
Fan Programs Save Part
Probe Sava Part As
Frogram DDE Output
Frofile Page Setup
Tolerance Print Preniew
oW Print

[Werkepaces  -| = T 1 T R — |

Map Part. I
Map Workspace
¥ User settabla =

Toolbars Buttons In Toolbar
ICustom 1 ] [Bi-Directional =
Custorn 2 True Position
[Custom 3 Runout
ICustom 4 Circularity
Datum IConcentricity
File Angle
Capture Image Straightness
Measure Parallelism
Part Prog Perpendicularity
Probe (Width
Program IAngularity
Profile Profile
iew
orkspaces =l =l
Toalbars Buttons In Toolbar All Possible Buttons
Custom 1 2| |Record/Edit Program =] | Datum j
[Custom 2 Pause program nimary Plane
ICustom 3 Current Step econdary Line
Custom 4 ew Run ero Point
Datum Run program from stej otate
IFile Single step File
iCapture Image lew Part
A pen Part
Part Programs ave Part
Probe Save Part As
DE Output
'age Setup
rint Preview
rint

orkspaces ;l

7] =l

309
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2 Click the desired button name and click Toolbars Buttons In Toolbar All Possible Buttons
Co ICustom 1 | [Record/Edit Program =] Prog ing a]
PY. [Custom 2 ause program Record/Edit Program
ICustom 3 et Current Step Pause program
ICustom 4 lew Run |Set Current Step
The new button will be shown in the middle But-  [Patum un program from stey ew Run
) . File ingle step Run program from step
tons in Toolbar listbox and added to the toolbar. (Capture Image [Single step
Measure Toggle Break Point
Part Programs dit Steps J
Probe -Goto Statement
-Then Statement
Profile Ise Statement
[Tolerance Ise-If Statement
Miew oto Label
Workspaces ;] ;] abel Ll

Remove | <- Copy [\J
h

Removing buttons from a toolbar

To remove a button from a toolbar:

1 Click the toolbar name in the Toolbars listbox, click the button Tgolbars Buttons In Toolbar
you wish to remove and then click the Remove button. Custom 1 =] [Show Resuilts =
ICustom 2 how Filtered
ICustom 3 how Tolerance
The button will be removed from the Buttons in Toolbar listbox and  [Sustem 4 how Material
Datum how Puoints
from the toolbar. File how Passed
ICapture Image how Failed
Measure 1X
Part Programs X
Probe
Program
[Tolerance
View
Workspaces x| [Mser =l

Enabling or disabling raised edges for toolbar buttons

Toolbar buttons can be displayed with or without raised button edges.

Program

ram !
om-=prre wE-Prroe
Raised buttons enabled Raised buttons disabled

Check or clear the Display buttons without raised edges box as

desired. Colors | Emors | Help |  Miss
Toolbars | ] ]

I¥, Display buttons without raised borders
low toolbars to be docked with other windows
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Allowing or prohibiting toolbar docking
Toolbars can be docked to the inside edges of QC5200 windows.

Check or clear the Allow toolbars... box as desired.

ved
X+--ORBEBEEBEE Y ¥

Toolbar not docked

Mapping parts to a toolbar

Parts can be mapped to toolbar buttons when more
structured or automated operator environments are
required. To map a part to a toolbar:

1 Click the toolbar that will include the new part
button.

2 Click the Map Part button. The Map Part to
Button file dialog box will be displayed.

3 Click the file name of the desired part and
click Open.

You will be asked if you wish to have the part’s
program run automatically when the button is
pressed. Click Yes or No as desired.

The new part button will appear in the Buttons in
Toolbar list.

4 Click OK. The new part button will be dis-
played in the toolbar.

5 The current workspace was changed when the
new button was added, and now must be saved.
Click View/ Workspaces/Save workspace as... and
save the workspace under an existing or a new file
name.

¥ Display buttons without raised borders
I'-thow toolbars to be docked with other windows

[+--OBBREBECOY
=———————
Toolbar docked
Toolbars Buttons In Toolbar All Possible Buttons
ustom 1 =] |New Part 2] New Text |
rint oad Image
|Custom 3 oom All rrow On One End
{Custom 4 o0 Arrows
Datum ows On Both Ends
IFile wap Ends
ICapture Image hange Object Type J
[Measure oad Overlay
|Part Programs ave Overay
[Probe ring To Front
Program end To Back
Profile |- Part Vigw
ITolerance Zoom Window
View IZoom In
|Workspaces | =| [Zoom Out -|

Rermove

| | <- Copy I

Map Part To Button 2|

|5200 deskiop 5PA =l
|Pant Fisn =l

[ Oeen ]

Colors | Emors | Help | M
Toolbars | | |

Do you want to automatically run the part program when this button ¥
is pressed?

x|

311

-
o
(2]
=
©
(0]
S
=
(2]
o
=
(7]
(]
-
[=
©



312 QC5200 Series User’s Guide

Mapping workspaces to toolbar

Workspaces can be mapped to toolbar buttons to simplify and speed the process of changing operators. To

map a workspace to a toolbar:

1 Click the toolbar that will include the new workspace button.

2 Click Map Workspace. The Map Button to Workspace file dia-

log box will be displayed.

T e — F 2xi

o R o s 8

j|on-t
|

Cancel

3 Click the file name of the desired workspace and click Open.

4 The new button will appear in the Buttons in
Toolbar listbox. Click OK. The new workspace
button will be displayed in the toolbar.

5  The current workspace was changed when
the new button was added, and now must be
saved.

Click View/Workspaces/Save workspace as...
and save the workspace under an existing or a
new file name.

Toolbars

Toolbars

Buttons In Toolbar

ustom 1 -

ICustom 3
ICustom 4
Datum

File

ICapture Image
Measure

Part Programs
Probe
Program
Profile
[Tolerance
View
\Workspaces =l

Buttons In Toolbar

ustom 1 -

ICustom 3
ICustom 4
Datum

File

ICapture Image
Measure

Part Programs
Probe
Program
Profile
[Tolerance
View
\Workspaces =l

New Part
Print
[Zoom All
Left

L]

Mew Part -]
[Print
Zoom All

Custom2

D[s[a s |




Customizing Toolbars

Creating custom toolbars

Custom toolbars can be created to include any combination of buttons that organize measurement func-
tions, parts, workspaces and other elements of the QC5200 operating environment. Up to four custom
toolbars can be constructed to provide unique work environments that satisfy specific operator and applica-

tion requirements. To create a custom toolbar:

1  Click one of the four custom toolbars in the
Toolbars listbox.

NOTE

If the custom toolbar contains
buttons already, it might be nec-
essary to select another custom
toolbar or to remove the existing
buttons.

2 Add any desired buttons from the All possible
buttons listbox, and map parts or workspaces to
buttons if desired.

3 Show the new custom toolbar by highlighting it in the

View/Toolbars listbox and clicking Show.

The new toolbar will be displayed. [

=l

Toolbars Buttons In Toolbar All Possible Buttons
ustom 1 =] =] | Datum o
Custom 2 nimary Plane
econdary Line
{Custom 4 ero Point
Datum otate
[File File
[Capture Image ew Part
N pen Part
Part Programs Save Part
Probe Save Part As
IProgram DE Output
Profile age Setup
ITolerance nint Preview
View nnt
Workspaces  +| =l | Mi |

Toolbars Buttons In Toolbar All Possible Buttons
ustom 1 =] Erimary Plane N Datum -
ustom 2 econdary Line i
ICustom 4
Datum
File
ICapture Image
Measure
Part Programs
Probe Part As
Program DE Output
Profile 'age Setup
[Tolerance nint Preview
View rint
Workspaces ;| ;l I i Ll
Remove | <- Copy [
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Setting up programming parameters

i i N #

Many facets of program recording and execution — ] ! i £
. . . Supantsor oK I

can be ?onﬁgured using tools provided in the Pro- i o L B TI=e g
gramming screen. PotFwmten | Pogenmeg | mns | osec | Swds i

T~ Tiam on recording whan a messurement starts (¥ & is a new part)
™ Detault program foduring mode 1o Permanent

Exseution
' Make sounds duting program execution

¥ Wam user on the first cnc movement
¥ Show program compition messages.
F Us# collision mvcidance during probing
¥ Failed seloct fnature steps wil hat execution

Click the Tools/Options/Programming menu item
to display the Programming screen.

™ Allow the uset 1o retry a measurement i a tolerance fals
™ Keop the actee step visible dunng program exection

I™ Agvanced programming mode

™ User seitable r

Starting program recording automatically

Programming recording can be started automatically when the first part measurement is made. This can
make programming more efficient by eliminating the wasted time when starting programming on a new
part is overlooked.

Check the Turn on recording... box to enable

automatic programming on each new part. WB\}T um on recording when a measurement starts (if it is a new part)

Specifying permanent fixturing as the system default

The properties of each program include one of three possible fixturing modes:
None, Temporary and Permanent. Each fixturing mode requires different datum activities when the pro-
gram is executed:

* None: No fixture is used, a part datum must T X
be created each time the program is executed. Finturing | General | oK
. 1 - Fixturing -
» Temporary: A temporary fixture is usefi, B R
a part datum must be created the first time a of 3 certain part. Each part is placed on the stage at any

convanient position.

Series Of executions 1s run.  Temporary Used to measure several or many runs of a cerain part, A

e Permanent: A permanent fixture is used, fixture is placed at any convenient position on the stage.
. Before each run, the next part I placed in the ficture
the part datum is assumed to be constant. thal holds it n same position and orientation. The fixture

. may be removed after the parts are measurad.
It is not necessary to create a part datum.

" Permanent Ordinarily used when a system is dedicaied to measuning ong
or @ faw types of parl. The fixture is designed to be located
8t the same position on the stage, whenever it is used.
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NOTE
The fixturing mode of each program can be changed from the default mode in the
Program Properties window.

The default fixturing mode for all programs can quickly be set to Permanent in the Programming Options
screen.

Click the Default programming fixturing... box to set the default @ pefault program fixturing mode to Permanent
program fixturing to Permanent. Clear the box to set the default
fixturing to Temporary.

Enabling sounds during program execution

System sounds configured in the Sounds Options screen alert the operator to various conditions during
program execution. These sounds can be enabled or disabled in the Programming Options screen. The
generation of sounds can slow program execution.

Click the Make sounds... box to enable sounds during program ex- MMake sounds during program execution
ecution.

Specifying CNC movement warnings

Users can be warned prior to the first CNC movement executed by a program as a means of avoiding probe
collisions. Enabling this warning function is strongly recommended.

Click the Warn user on the first CNC movement box to enable warn- WI%Wam user on the first cnc movement

ings.

Showing program complete messages

Check the Show program completion messages box to display the
program complete message each time a program execution is com-
plete.

. Show program completion messages

0C5000

o The program has SUCCESSFULLY finished running.
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Halting execution for failure to select features

Feature constructions recorded in programs require the successful selection of parent features. Under cer-
tain circumstances, it is possible that one or more parent features will be missing due to feature measure-
ment irregularities. Program execution can automatically be halted if a parent feature is missing from a
construction to avoid new feature construction inaccuracies and omissions.

Check the Failed select features... box to halt program execution when one or more features required
for a new feature construction are missing. Clear this box if you
wish to complete all program steps even when all features were not
measured.

Iv Failed select feature steps will halt execution

Specifying retries on tolerance failures

By default, when a tolerance measurement fails, program execution continues. Checking the Allow the
user to retry... box causes a message to prompt the user
for interaction when a tolerance measurement fails. The
choice of actions is:

* Try the measurement again automatically

» Try the measurement again manually, allowing the user to adjust video position

» Continue executing the program in spite of a tolerance measurement failure

I Allow the user to retry a measurement if a tolerance fails

Displaying active program steps during execution
By default, to maximize program execution efficiency, active program steps are not shown in the Program

Template while a programs are executed. However, active steps can be shown for the purposes of program
debugging by checking the Keep the active step visible... box.

[~ Keep the active step visible during program exection

NOTE
Displaying the active step during program execution slows program execution.

Enabling the advanced programming mode

By default, the QC5200 basic programming functions are enabled. The basic programming functions in-
clude everything necessary to automate the vast majority of measurement applications. Advanced func-
tions can be enabled by checking the Advanced programming mode box. I~ Advanced programming mode

CAUTION

Advanced programming functions are intended only for experienced programmers
who must create unique system behavior to satisfy the requirements of special applica-
tions and should only be enabled when absolutely essential.
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Specifying the maximum program executions 2
Use the Runs screen to specify the maximum number of program executions (runs) to be displayed in the »
Runs template. TR i ‘§
Square | Supeisw |  VED | | oK | 2

As the number of runs increases, the amount of sys- n:m:u II: jig lI| ;'-E? lll ::Qw ]I]P:r:}mfw ] ]
tem memory available for processing and storage it Hepi é

. ax uns [ 1000
decreases. This can eventually degrade QC5200 § g
program performance as the number of runs grows ©
large.

NOTE

If the number of runs displayed

in the Runs template exceeds the

Max Runs setting, the oldest run

data will be deleted as new runs
are added. Regular backups of the Runs data
are recommended.
Click the Tools/Options/Runs menu item to display o #--

the Runs screen.

Enter the desired number of runs to be displayed into the Max runs field.
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Restricting access to setup screens

Use the Locks screen to lock display and setup ]

parameters in order to prevent unintended or unau- 5N 5 N S | O |
1 ons ors Cancel

thorized changes. e e 2=

I™ Lock the positions and sizes of the main windows
Click the Tools/Options/Locks menu item to dis- T teckal pograms sa tiey camot bs modfisd and new ones cannat be recordec)

play the 10CkS screen I Lock all templates 5o they cannct be medified

I Lock the fieds in the Resulls window 52 they cannot be modified
I Lock the status bar so that it is “read only”

NOTE I~ Lock the DRO to prevent datuming

Th 1 k . . ™ Activate "Run Only” mode
e locks option screen is acces- o i supaniser e

sible only to individuals that can e supenisor setings s from changing
provide the correct supervisor " Feiserssins fafonchings
password.

Locking window position and size i

Check the Lock positions... box to prevent changes
in the display window position and size.

Locking programming functions

Check the Lock all programs... box to prevent changes to existing programs, and to prevent the creation
of new programs.

Locking template functions

Check the Lock all templates... box to prevent changes to existing templates, and to prevent the creation
of new templates.

Locking results window contents

Check the Lock the fields... box to prevent changes to the contents of the results window. This also pre-
vents dragging results from the results window into a template window.

Locking the status bar contents

Check the Lock the status bar... box to prevent system changes from the status bar.

Locking the DRO datuming
Check the Lock the DRO... box to prevent zeroing an axis datum.

Locking the run mode in program execution

Check the Activate “Run Only” mode box to limit QC5200 activities to only running existing programs.
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Locking part files

Leave the Allow overwriting box unchecked to prevent non-supervisory personnel from saving new part
files using existing part file names.

Locking supervisor settings

Check the Prevent supervisor... box to prevent changes to the configuration settings made by supervisory
personnel in the Tools Custom, Tools Options and Tools CNC screens.

Locking user settings

Check the Prevent user settings... box to prevent changes to the configuration settings made by non-super-
visory personnel in the Tools Customize, Tools Options and Tools CNC screens.
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Configuring measurement parameters

: [ )

Use the Measure screeg to configure the display, e T =
the number of data points and other parameters 5 T S coce |
Locks | Measum | NLEC | OpticalPrebes | Pan View """“"l

governing QC5200 measurements. T, Minimom Ponts

Picbed [ Phantom [ Hdden [ Showname | = Pomt [7
Relsicas ¥ Phantom [~ Hden [ Showname | | Line [3

Click the Tools/Options/Measure menu item to Constrcted ¥ Prantem [~ ridden ™ Shownams | | pe  [3

. Created I~ Phantem [~ Hdden [~ Show name Circle h—
display the Measure screen. A s T N

F Allgw pre-sslection of features for constructicns
™ Abways display distance valoes a3 positne

Specifying feature display Aot o 3t e s

Mazimum numbar of points in a measurement 1000

Profle Fit

defaults et 7

Features can be displayed in the Part window as
solid lines as dashed lines, or can be hidden. Dis-
played features can also include the names that
appear in the results window.  Use statle

Feature types

Four types of features are displayed:
» Features that are probed
» Features that are relations of two other existing features (angles and distances)
 Features that are constructed of other existing features
 Features created by entering data

Display of feature types

Each of the four feature types described above can be assigned the display default of:
* Phantom
Shown in the Part view window as a dotted line
* Hidden
Not shown in the Part view window unless highlighted in the features list
e Show name
The feature name will be shown in the Part view window next to the feature

Starting Measure Magic automatically

Measure Magic can be configured to start automatically when a tool is fired and no measure prompt is
displayed. This function can increase throughput on manual systems. Check the Start Measure Magic...
box to automatically start Measure Magic. [¥_Start Measure Magic on a probe hit

I
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Pre-selecting features for a construction

Two methods can be used to construct features:

Method 1 Method 2

* Click a measure tool » Select existing features
» Select existing features e Click a measure tool

e Click measure OK e Click measure OK

The required steps and resulting constructions are the same in either case. However, the order of steps can
be specified to suit the preferences of the user. Check the Allow W[%Allow pre-selection of features for constructions
pre-selection... box to select features before choosing a measure

tool.

Displaying distances as absolute values

Distance values can be positive or negative depending on the locations of features selected for distance
constructions, and on the order of selection. However, the system can be configured to display the absolute
values (always positive) of distances regardless of feature location and selection order. Check the Always
display distance... box to display distances as positive values. _Always display distance values as positive

Automatically complete point measurements

Normally, point measurements are completed by clicking OK in the Feature measure dialog box after
probing the point. This last step can be eliminated for point measurements. Check the Automatically fin-
ish a point measurements... box to automatically complete point W[%Momalicaltf finish a point measurement after 1st point
measurements.

Specifying the maximum number of measurement points

Each probe can be configured collect a specific maximum number of points when it’s fired. These points
accumulate as a probe is repeatedly fired during a feature measurement. The system can be configured to
collect up to 3000 points for an entire feature measurement. Enter the maximum number of points for a
complete feature measurement into the Maximum number... data  yaximum number of points in s measurement 1000
field.

Specifying the minimum number of measurement points

The feature fitting algorithms require a minimum number of probed points to determine - Minimum Points
each feature type’s location and size. The default values shown in the Minimum Points Point [1—
data fields reflect these minimums. However, the system can be forced to require a | Line [z
greater minimum number of points to increase the measurement accuracy when the mini- | A [37
mum number of points is probed. Enter the desired values into the fields provided. Circle [37

Angle [2_
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Displaying parts and probe position

Use the part view screen to configure the default I #
displays of parts, video probes and touch probes. :E::“;H m‘-.. |1] _ - ]1] F:Ec ]1! &:..... il

. . . ons oders I
The default pixel size of constructed points and Lok | M | MEC | OpicaPrbes | Pmvies |

feature selection zones are also configured in the ot seca o) [
. Feature selection zons size (pixals) l'-"_
part view screen. Mimimum amount proba mizst move for reckaw of postion |0 03537
¥ Zoom to Bt entite part when & new lture (s massured
' Toom 1o it entine part when B new feature is constructad
Click the Tools/Options/Part VIeW MENU IteM 0 & o nemo as e oot e s oo e

display the Part View screen. e s e it

™ User seitable

Specifying the point feature size

The default point feature size shown in the Part View window during pro-  pgint feature size (pixels) 5
gram execution can be specified in pixels. Enter the desired pixel size for
displaying point features into the Point feature size (pixels) field.

Specifying feature selection zones size

The feature selection zone is the circular area around the tip of the arrow cursor. Features
are recognized by the QC5200 system only within this area. Increasing the diameter of K %
the selection zone makes feature selection less sensitive, but increases the danger of acci- %

dentally selecting multiple features. Decreasing the diameter of the selection zone reduces

the danger of accidentally selecting multiple features, but increases the difficulty of selecting an individual

feature.

Enter the desired selection zone size into the Feature selection...  r_iie selsction zone size (pixels) |?_
data field.
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NOTE
The default 7 pixel diameter strikes an excellent balance of sensitivity and ease of
operation, and should be retained if possible.

Specifying automatic redraw of part view

During program execution, the part view is periodically redrawn to show the probe position changing as
features are measured. The part view is redrawn each time the probe moves the distance specified in the
data field. Change the redraw rate by entering a new value into the Minimum amount... field.
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Mimimum amount probe must mave for redraw of position |U.U393}'

Zooming to view whole part on measurements

Check the Zooming to fit... box to zoom to display the entire part when a feature is measured or created.

v Zoom to fit entire part when a new feature is measured

Zooming to view whole part on constructions

Check the Zoom to fit... box to zoom to display the entire part when a feature is constructed.

v Zoom to fit entire part when a new feature is constructed

Displaying feature numbers and names on part views

Feature properties and the part view options screen can be configured to show only features with numbers
or features with numbers and names of selected features.

When feature properties are configured to show names, the Part View options screen can be set to show
numbers or numbers and names on the part view screen.
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Displaying only features

To display selected features without numbers or names on the part view screen:

1 Close the Part View Options screen, highlight and right-click -

. . . eatures | Aeport| Program |
the desired features, and then click Feature Properties. The Feature plasles

Properties window will be displayed.

2 Clear the Show Name box, “P‘ I_T_iq - e
and then click OK. e e o = == o
e =S
Only the selected features will be II‘P‘:‘.’.." r"smm ;L?':EJJ %f:":ﬁ
shown on the part view screen, = fowes fomie  Souun o Lo v
without numbers or names, re- . e o
gardless of settings in the Part |
View options screen. (P“\] '__,,f“m\
=
e / L W
R
Displaying features with numbers Bt
To display selected features with numbers on the part view screen:

1 Close the Part View Options screen, highlight and right-click EEE——

. . . Features | Report| Pragram |
the desired features, and then click Features Properties. The Feature [ =

Properties window will be displayed.

J_I ::!m
2 Check the Show Name box _ JJ sttt
and then click OK. Har G P fn cen | s
| | ail | T P
. Frogcben Reforesce Frame  Layer :;‘Im
3  Reopen the Part View Op- . R i ihan
. . F Hdien I Shewbiste | | P Fibered
tions screen and check the Display — £ommn gt sy oussse Loes
a feature numbers... box. - ) = F
|
o —e
(s ) 7 3 . \
Fhlf)ispiay feature numbers in part view (for marked features) g Y / ,1
| =
\ - |
A /
Selected features will be displayed with a feature numbers on the Part - /,/’ G
S
View screen. ( &'j
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Displaying features with numbers and names

=
To display selected features with numbers and names on the part view screen: ©
s
1 Close the Part View Options screen, highlight and right-click the o
. . : Features | Report | Program | <
desired features, and then click Feature Properties. The Feature Prop- g'
erties window will be displayed. o
o
=
2 Check the Show Name box, T mmmmm—— T
and then click OK. ik s e o fesea]
[ I ] [ R
Prapectien Reference Frame  Lupee [T
e T o et
3 Reopen the Part View Op- oww s Son e
tions screen and clear the Display = FE® 55w fwwss Bon |
Feature numbers... box. |""' [ee!
I"[%Display feature numbers in part view (for marked features) {\:"/‘" / al \\\

Selected features will be displayed with feature numbers and names g
on the Part View screen. ( m’zji'

Showing parents of constructed features
in a different color

Parent features, used to construct new features, can be highlighted on the Part View screen using a different
color.

To highlight parent features, check the Show the parent features... box to show parent features in a different
color.

v Show the parent features of a selected feature in a different color
O

0 NOTE
The color used to display parent features in speci-
fied in the Tools/Customize/Colors screen.

The parent circles of the constructed
distance feature are shown in a
different color
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Specifying the headers and footers for part view printing

Part views can be printed using headers and footers from [ Print using current template headersffooters
any active report template by checking the Print using cur-
rent... box.

This feature makes it possible to develop different report templates to fill the needs of different audiences,
and then simply select the desired template prior to printing the part view.

When printing a part view, click on the desired template to use its header and footer, then click on Print
Part View.

Displaying a feature in all templates

A selected feature can be displayed in all templates
by checking the When a feature is selected... box.

I~ When a feature is selected, display it in all feature templates

When this feature is used, any feature selected in the part view window will also be displayed in all tem-
plates. Templates will be scrolled if necessary to display the feature.
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Configuring joystick and footswitch buttons

Use the Buttons screen in systems that include CNC functions to assign frequently used QC5200 system
functions to joystick and optional foot switch buttons. Using preassigned buttons saves the time normally
required to navigate menus to invoke frequently used functions.

Click the Tools/Options/Buttons menu item to dis- ’ S
play the Buttons screen. s °‘

y
Each of the joystick and foot switch buttons can be
assigned to 1 of 14 QC5200 system functions in

the Buttons screen. Thereafter, pressing the button

invokes the assigned function. i
Locks | Measue | MLEC | PatView | Pomnt Fitration ok
Probes [] P'wrlrmnhql | Runs | | sEc | | Sounds =
° Square Superasoe VED
Level-based button functions e e P
. . Extemal button assignments
Many button functions are invoked only once when Buion | [T —— 7] [ ewibased
the button is pressed. Others can be configured to 82 Ieasre: O 2| (1 el
. Button 3 [Mo Assignment =] T tevel based
be momentary (level-based) or to toggle functions . i T ] T e based
on or off. Momentary functions are active only Wil ootswich butlen, Ko Assignment L

while the button is pressed and held. Toggle func-
tions are activated when the button is pressed and
deactivated when the button is pressed again.

Button functions that are invoked
only once

Button functions that are invoked only once when
the button is pressed include:
e Measure: OK H
* Measure: Enter pt e i
* Measure: Remove last
* Measure: Cancel
* View from probe
* Go to here
» Pause program
* Run program

NOTE
None of the eight button functions listed above can be configured as momentary (level-
based).
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Button functions that can be momentary or toggled

Buttons that are active while pressed and held, or toggled on and off include:

e Axis lock

* Speed toggle

¢ Motors off

e Swap Z joystick
» Swap Z digital positioner
* Swap Q joystick

Button functions

Descriptions of the functions are provided in the following para-

graphs:

No assignment

Pressing the button causes no action

Feature measure functions

The functions below duplicate those shown on Feature measure dia-

log boxes.

* Measure:
¢ Measure:
e Measure:
e Measure:

Axis lock

OK

Enter pt
Remove last
Cancel

RRLE

Feature measure functions

Pressing the button toggles the Axis Lock function on or off. When Axis lock is toggled on, motion is
permitted on only one Axis at a time; diagonal motion is not permitted. This function duplicates the Axis
Lock found in the Joystick Tools menu.

Motors off

Pressing the button toggles all Axis motors on or off. This the Motors Off found in the Tools menu.

Speed toggle

Pressing the button toggles all Axis motor speeds between fast and slow.

NOTE
Axis motor speeds are defined in the CNC Tools screen.
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Motors off

Pressing the button toggles all Axis motors on or off. This function duplicates the Motors Off found in the
Tools menu.

Swap Z joystick

Pressing the button toggles the vertical joystick motion between the Y-axis and the Z-axis.

-
(=)
(2]
=
©
(0]
S
=
(2]
o
=
(7]
(]
(=
[=
©

Swap Z digital positioner

Pressing the button toggles the vertical trackball motion between the Y-axis and the Z-axis.

Swap Q joystick

Pressing the button toggles the vertical joystick motion between the Y-axis and the rotary Q-axis.

Go to here

Pressing the button inserts a Goto Here step into the current line of
the program being recorded. This function duplicates the Goto Here
found on the program toolbar.

Pause prg

Pressing the button pauses the current program execution. This func-
tion duplicates the Pause found on the program toolbar.

(R4 -*IPP >
Run prg _

Pressing the button runs the current program starting from
the current step, and is typically used to resume program
execution after a pause. This function duplicates the Run
Program From Current Step found on the program toolbar.

B B e

Run Program From ""Current'" Step
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Setting the display of resolutlon ti

Use the display screen to specify the display reso-

lution of linear and angular values, and to format p..;;if::mlﬂ ;,.1"'....."; |
the display of time, date and angles. Butos | Dagy |
Diaplay resshutions
Inch IO 00001 Deg Min Sec
Click the Tools/Options/Display menu item to dis- o T
K Time: Dats
play the Display screen. sl et

Specifying display resolution
Enter the display resolutions for linear and angu-

lar values into the appropriate Display Resolution
fields. Metric values are expressed in millimeters.

™ Show last sdge position in DRO

Display resolutions that exceed the resolution of
the input encoders result in unnecessary zeros at

™ User seitable

I™ Display Distance to Target in DRO for CHC moves

ime and date

NLEC
Runs | sec |

| Optical Prebes | Pant View
Sounds

I,

inchMiM

I]E'JI'H
I:IG')I

Angla
& Deg Min Sec
 Decimal Deg

the right of the displayed value. Display resolu-

tions less than the resolution of input encoders result in the display of rounded values.

Formatting time, date and angles

Format the display of time, date and angles by clicking the desired radio button.

Displaying the distance to target surfaces for CNC moves

Normally, the DRO displays the current input sensor position. Checking the Display distance to target...
box changes the DRO to display the distance to the next CNC target while running a program. This can be

useful when debugging a program.

The distance decreases during CNC moves until the continuation zone
around the CNC target point is reached. At that time, the DRO displays
the current position until the measurement at the target is complete.
When the measurement is complete, the DRO changes to display the
distance to the next CNC target again. When the program is completed
or halted, the DRO displays the current position until the next program
execution begins.

Showing the last edge position in the DRO

Check the Show last edge... box to show the position of the last edge
detected by the optical edge detection system in the DRO numeric read-
out.

omE-prro

[~ Show last edge position in DRO
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Specifying encoder parameters 2
Use the encoder screen to specify encoder resolu- x| »
tion, units of measure, count direction and refer- e ]lhw':‘,,‘;:"‘ ]' nBe |' Ll |' o .cgb
uare BRiS0r Cancel
ence mark type &::ns | : :::Ily | ' Enu\::t | : Files | I Ganeral m] g
o S
Click the Tools/Options/Encoders menu item to x [ooot 7 mm [ reverss [No Ref Marks 3] P ®
. v [o001  Fomm oevese [NoRefMaks =] Pt o
display the Encoders screen. e = i £
Reference offsels
3 3 - W lD—
Spemfymg encoder resolu -
tion e —
Enter the resolution specification of the encoders
used with your system into the X, Y and Z Resolu-
tion fields.
Ew:;do!lmw
X ﬁn” . F mm [ reverse (Mo Ref Marks =| F i
¥ (0001 Fomm [ reverse ,inRulM.ulu—;[ L
z [0601  Fome T oreverse [No Ref Matks =| ot H
™ User settabla -‘
Specifying encoder unit of
measure
Check the mm box for metric encoders, or clear the mm box for encoder output values in inches.
Specifying encoder count direction
Check or clear the reverse boxes to achieve the desired DRO count directions.
Specifying encoder reference marks
Highlight the desired reference mark type in the drop-down lists, Ercodr e
and then clear the TTL Ref box for analog reference marks. % [0001 P T reverse o Retbana S| Flet
v [ooo 7 mem T reverse ¥ il rof
z [ooo B men T reverse ScaIaRI'MuL 7 R 1t ref

NC Scale Ref Macks
jmit Switches a5 Ref Mark: =

Reference offsets

The Reference offsets fields are used by OEM setup personnel and qualified service technicians to move
the location of the system’s machine zero.

CAUTION
The machine zero location must be undisturbed to ensure correct operation and ac-
@ curate error correction. Do not change to reference offsets values.
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Specifying file names, locations and backups

Use the files screen to specify QC5200 system file ]
locations, methods of automatic file saving, file e Lo s e e
. . . i Cancel
name display and automatic file backup interval. sl :.m—;l
Default fle locations
. . . . . Bac [Backpq] Browse
Click the Tools/Options/Files menu item to display c“::m o e
the Files screen. Expots  [Expons Browse
Imports | Impots Browse
o o o o Ovedays [ Overtays Browse
Specifying file locations O ==
. . Templates | Templates Browse
The default storage location for files is: Wodapaces [Workapaces I
C:\QC5000 | Automatic le soes

™ On esit, automatically save changes to parts
¥ On exit, sutomatically save changes o tamplates
. ™ Automatically save changes to parts when a New Run is performed
The storage location for any file can be changed by
™ Show full file names for menu items

selecting a new location using the Browse tool. B e ac mitrate hackan o i natlge Men e[ 4

CAUTION [ Ve seiane I
Storing files in the QC5000 direc-

tory is recommended. Storing

files in other directories or on other drives can lead to lost files and program execution
problems. Never store files on network drives. Network priorities and timing require-
ments can cause program execution problems when writing to or reading from network drives.

A description of file types
The QC5200 file types are described below:

Backups

Automatic and manual QC5200 backup files contain QC5200 system and encoder configuration settings.
A QC5200 installation can be completely restored from a backup file if necessary. The backup file exten-
sion is:

Filename.qb2

CAUTION

Templates and part files are not included in backup files and must be backed up
separately. Save templates by right-clicking the template, save part files from the File
menu.
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Exports

Any feature(s) in the Feature list can be highlighted and exported as an export file. Export files can be
drawing, database or delimited string files. Export file extensions include:

tdf

.CSV

.dxf

.igs
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Imports

Features can be imported to the Feature list and Part view from drawing files contained in the default
imports directory or from other directories accessed by browsing. Imported files include geometric features
and video charts. Import file extensions include:

Jdxf
The QC5200 supports a subset of this standard AutoCad file format, version 12. It can handle Points,
Lines, Circles, Arcs, Poly Lines, and Splines.

.igs
The QC5200 supports a subset of the “Initial Graphics Exchange Specifications” file format. It can handle
Points, Lines, Arcs, Splines, and Nurbs.

.asc
This is a simple text file of Point Features. The default format is:

x1yl zl
x2y2 72
x3y32z3

Each line of the file is a Point Feature, and specifies the x, y, and z position of the Point. Each line of the
file is defined in Import[Data]Format as a sscanf format string. This data item is located in the Import.met
file and could be changed if necessary to take into account commas or other characters.

.sac
This is a simple text file of Circle Features. It can have one of 2 formats.
The first format is: The second format is:
CIxl,yl, zl Clxl,yl, zl
Clx2,y2,72 C2x2,y2,72
CIx3,y3,73 C3x3,y3,7z3

Each line of the file is a Circle Feature, and specifies the x, y, and z position of the Circle.
The CI or Cn is ignored by the QC5200.
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.tap
This is a text file of Circle Features (“Holes”). It can be created by CAD programs to describe positions of
holes on a circuit board. The format is:

%
T2C0.0140F200S100
X-001400Y027650
X-001060Y006740

T1C0.0100F200S100
X-001100Y012825

The % is ignored by the QC5200. The lines in the file beginning with X define the xy position of the
Hole. The values are in microns (eg: -001400 is 1.4 mm). The lines in the file beginning with T define the
diameter for each of the Holes that following the T line, until the next T is encountered. The diameter size
begins after the C and ends at the F.

.drl
This import option can consist of 1 or 2 text files. They both have the same file name, but one has a DRL
extension and the other has a TOL extension. After the file prompt, the user is asked:

* Digits Before Decimal Point (for diameters and positions in both files)

* Units (of the positions in DRL file)

* Scale Factor (for diameters and positions in both files)

As an example of how numbers are interpreted: if Digits Before Decimal Point is 3, Units is metric, Scale
Factor is 1000, and the numeric string “12345”, the number used by the QC5200 would be:
123.45 /1000 = 0.12345 mm.

The DRL file is always required, and its format is:

%

TO1
X18165Y1342
X18375Y14

The % is ignored by the QC5200. The lines of the file beginning with X define the xy position of the Hole.
The lines of the file beginning with T define the diameter of holes for each of the Holes that following the
T line, until the next T is encountered. The number immediately after the T refers to an hole size identifier
in the TOL file. If there is no TOL file, or if the identifier cannot be found, the user is prompted to enter
in the hole diameter.
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The TOL file defines hole sizes and uniquely identifies them. The format is:

T1 00030
T2 01234
T3 00123

The 3 dashed lines are ignored by the QC5200. The number immediately after the T is an identifier (label)
for a hole size. The number immediately after the T identifier is the hole size, in metric units.

Overlays
Templates can include page and report headers and footers. Headers and footers are created of text and
graphic images, and are saved in the overlays folder to be recalled and added to pages or reports later.
Overlay files have the following extension:

.Sio

Parts

Part files contain all aspects of a part including geometric features, part view and program. Part files have
the following extension:
.Spa

Templates

Template files can be created by the user to organize program, feature, report and other information into
columns in the report window. Template files have the following extension:
St

Workspaces

Workspace files contain all aspects of the arrangement of user interface screens. These files can be recalled
by different users to display the user interface in a manner that suits their individual needs. Workspace
files do not include other QC5200 system settings and can be recalled without changing measurement or
display parameters. Workspace files have the following extensions:

Sws
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Saving part files automatically

Part and template files can automatically be saved - Automatic file saves
upon exiting the program. Part files can also auto- | | On it automaticaly save changes to parts
tically b d th leti £ v On exit, automatically save changes to templates
mafically be save upon. ¢ comple 1.01’1 0 a pro- [~ Automatically save changes to parts when a New Run is performed
gram run. Check the desired Automatic File Saves

box.

Showing full file names

File names displayed in menus can
be shown in an abbreviated form, or =
can be displayed with complete file
names and paths. Check the Show full file names box to display complete file names and paths.

1. C:QCS000\Partsha.Spa

Performing automatic backups

Backup files of QC5200 configuration settings can be saved automatically at an interval set by the user in
the Perform an automatic backup... data field.

Entf.:r the desue(.i numb.er of days between auto- Perform an automatic backup of all settings files (days) |14—
matic backups directly into the Perform an auto-

matic... data field.
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Setting serial port, machine zero and general
parameters

Use the General screen to save QC5200 configu-

. . i Rk N Locks |  Measwe |  MEC | OpticalProbes |  PaniView
ration settings, configure serial communication S TN N O
data, set machine zero or configure other general o) 1| comey | =l == el Gt

. User setting
settings.
W Save on et
Seral gutput Maching zero
. . . . &
Click the Tools/Options/General menu item to dis- sk r’_ i
Dighemiter 10  Non
play the General screen. I a0 e Foe S
F Include labels

F Desplay the coaficsents in the results wadow n 3 wide lomat

User access to settings  Cpo e Pt s e 0

™ Enabie tracking of recent user sctnty
™ Enable sample zerceng of the curment DRO position

Most QC5200 system settings are configured on
the Customize, Options and CNC screens of the
Tools menu.

R Uiser seitable

User access to the tools on these screens is defined
by the supervisor by checking the User settable
box at the bottom-left of the

V. User settable

configuration screens. N
Saving user access

The supervisor’s user access settings are saved in the .5mp file at the root of the QC5000 directory.

To save the user settings immediately, click the Save now button. ;
~User settings ——

Save now
To automatically save the user settings when the QC5200 program

is closed, check the Save on exit box.

V. Save on exit

Sending coefficient data to the serial port

Coefficients from the current results window can be sent to an RS-232 serial port of the user’s choice
whenever a new feature is measured. The user can also insert an ASCII delimiter between the coefficients
and include coefficient labels in the data transmission.

To send coefficients:
Serial output

COM # | 1
Delimiter: | 10

™ Send on new feature

FQInclude labels

1 Enter the desired COM port number for the RS-232 transmission of coeffi-
cient data into the COM# field. Verify that the specified COM port is not already
reserved for some other purpose.
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2 Enter the ASCII code of the delimiter used to separate coefficient data fields into the Delimiter field.
A delimiter is required to separate data fields.

NOTE
A chart of ASCII codes is provided in Appendix B: ASCII Codes.

3 Check the Send on new feature box to send coefficient data to the RS-232 port. Coefficient data will
be sent from the results window each time a new feature is measured.

4 Check the Include labels box to transmit the result window’s alpha labels with the numeric coefficient
data. Without labels, the data is transmitted as a series of numeric data fields.

Setting machine zero

The QC5200 machine zero can be specified and set at any time to facilitate set up, testing and encoder
replacement.

To set machine zero:

1 Click the Reference marks, Hard stop or None radio box to specify the type of  Machinezero———
machine zero used.  Reference marks

" Hard stop
CAUTION & None
The type of machine zero specified here should be consistent Sel "“"L},l
with the type specified on the Encoder Options screen. = :

2 Click the Set now button to set machine zero.

Displaying results in wide format

The contents of the Results win- DO 7% Results x|
dow can be displayed in narrow @ K @ Circle 4, from 3 of 3 points [ﬂj
or wide format. Circle 4 r = 0.00158 d = 0.00317
3 of ua'ol’l;’l‘s"ats X = 0.01809 ¥ = 0.00731 2z =-0.00100
d = 0.00317 F = 0.00000 RF= Temp PP= XY
1 - X = 0.01809
Check the Display the coeffi- ¥ - 0-01809
: 1 Z = -0.00100
cients... box to display the results £ = ~[-2028
window in wide format. T

v Display the coefficients in the results window in a wide format

A
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Opening the last part automatically

The QC5200 can be configured to automatically open the last active Open the last Part when the QC5000 opens
part file upon startup. Check the Open last part... box to open the last
part file.

Tracking user activity

User activities such as key presses and mouse clicks can be logged to facilitate troubleshooting and other
diagnostic processes. The logged ﬁ'le is stored 11.1 the Recent Activity 7 IE a6 aniig of Feaati Uasv aciiny
folder at the root of the QC5000 directory. Click the Enable track- h
ing... box to log user activities.
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Click Help, Diagnostics, and then Show this session’s ac- [ develop

tivity to display the logged file. What's New?
Index...
NOTE Backup Settings...

Enabling this logging feature uses small | "= %t

amounts of system memory and proces-
sor time. However, older systems might

Diagnostics Show This Session's Activity...

Show Previous Sessions's Activity. ..

ADOUE Q2000 Show Software Fences

run a little slower when the logging fea- JLSCH CUrent Bos L
Bring Windows Into Main Window

ture is enabled.

nn3  110Ie27 sys DLG “This Session's Actiity Log™ dialog opened ~ | 0K I
03 111627 softwarel MENU “Show This Session's Activity...” activated from meny

03 1101822 sys DLG “Options” dialog closed

A3 11:1622  sofwarel DLG "0k pressed

A03 104038 softwarel  DLG “Cipen the last Par when the QCS000 opens® pressed

A3 103604 sofwarel  DLG “Open the last Parl when the GC5000 opens® pressed |
03 103418 softwarel DLG tab changed 1o "General®

03 103817 sys DLG “Options” dislog opened 1
03 103417 sofwarel  MENU “Options...” activaled fiom menu |
N3 103237 sys WHND “Results” sized (452,142)

03 103234 sys DLG "Options” dialog closed

A03  10:3234  softwarel  DLG 0K pressed

MNO3 103233 sofwarel  DLG “Display the coeficints in the resulls window in a wide formal” pressed |
A03 10323 sofwarel DLG tab changed 1o “General™

O3 103230 sys OLG “Options” dialog opened

03 103230  softwarel  MENU “Options...* actvated from manu |
N3 103203 sys WHD “Results” sized (210,281) |
AO3 103200 sys 'WND “Results” sized (210,308)

no3 103157 sys WND “Results” sized (238 ,397)

03 103155 sys WND “Results” sized (358 505) |
AO3 103151 sys OLG “Options” dialog closed

MA03 103151 sofwarel  DLG 0K prassed

03 103150 sofwarel DLG “Display the coeflicients in the results window in a wide format” pressed

AN3 103148 softwarnel DLG tab changed 1o “Genenal”

MO AR e il 2 “Cimbinng® diylan angned ol

Enable simple zeroing of the DRO axis positions

By default, when a DRO axis button is clicked, a zero position must be measured for the associated axis.
Check the Enable simple zeroing... box to zero an axis immediately at its current position without measure-

ment. I~ Enable simple zeroing of the current DRO position
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Setting up the video probes

Many video measurement and display parameters rE  —— 2
are configured using tools provided in the VED T e
screen Programming | FRuns | SLEC | Sounds | Square Concel

. Supenisor | VED | | | InchMiM

¥ Realign peabes in High Accuracy mode
™ Alwarys do an Advanced Teach
Click the Tools/Options/VED menu item to display =~ e chats e mageaticn
Mumber of Patiem Tool searchings [0
the VED screen. Starch g oveap (icals) [0
X plxel size at 1 magnification  [003997
™ Aliow crosshas probe 1o fotate
T~ Allow video chasts 1o rotats
™ Allow video chasts 1o be moved with the mouse
™ Maka vadeq charts move with tha pa

image Type
CNTSCY/C © PALY/C C HiRes Color
FNTSC O PAL

Animate VED tools every (millisacends)  [500

Max distance from edges of Fiald Of View that Worm Tool will scan (posats) [15
Max parcent of Z max velocity that Auto Focus wil move st [100

I~ Promgt for the pattem S name dunng & Pattem Teol teach

™ Enable FOV Spherical Correction

™ Enable FOV NLEC

I Second mentor resolution 1s 800 x 600

Muzarmum form for successhul qualeation | 0 00039

I™ Include tools and poirts in anchived images

™ User settable

Aligning the probe automatically and the high accuracy mode

VED probe alignment can affect the quality of feature data. Properly aligned probes optimizes feature
measurement results.

Check the Realign probes... box to automatically optimize
the alignment of VED probes when they’re fired. .

™ Realign probes in High Accuracy mode

Poorly aligned probe Realigned probe

Specifying the advanced teach mode

Video probe edge recognition is optimized using either the Standard or Advanced edge teach tool.

:
The Standard edge teach tool automatically op- S =
timizes video edge recognition based on 1 of 4  Fiacethe simpletool overthe edge and press OK-
. . o [~ Edge Algorithm——
spemffiwd edge algorithms; First, Strongest, Auto £ First Cancel |
or Soft.
" Strongest Advanced... |
© Auto

C Soft
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The advanced edge teach tool optimizes video [ EC x| N
edge recognition based on a specified edge i@_awm x| o
algorithm or permits the user to optimize edge = ::::mw coce | @
recognition manually. g € Auo Toan | =
il duioh &I g

Check the Always do an advanced teach box B binCortes =4
to specify the advanced edge teach tool as the Y
27 [113 EdgeSuength v

default. 'g

[” Always do an Advanced Teach

Scaling video charts to magnification

Video charts are overlays that are superimposed over part images to facilitate visual
inspections.

NOTE
The video charts are drawings created for specific parts and saved
as .dxf files in the QC5000 Imports directory.

Check the Scale video charts to magnification box to automatically maintain a

consistent chart-to-image ratio
as the video magnification is
changed.

IV Scale video charts to magnification

Original magnification Chart not scaled Chart scaled

Specifying pattern search rings

Search rings expand the area evaluated by %
the pattern probe beyond the current field

of view during CNC program execution.

Each search ring expands the pattern tool &
search in a clockwise series of rectangles.

The size of each rectangle depends on the pattern tool size and

the search ring overlap specified.
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During program execution, the initial field of view is evaluated. If the target pattern is not found, and
search rings were specified, the field of view is moved to the lower-left corner of the first search ring.
Then the pattern search continues as a clockwise series of (field of view) rectangles is added until a feature
is found.

If the target feature is not found, the search con- l
tinues to the next ring, or stops if no additional | FOV2,5
rings were specified.

L FOV29

FOV13 M FOV 1,5

FOV 13 i FOV 1,5

N\\ FOV 1,1 FOV 1,7

N \j \j \j

FOV11 ﬂ FOV 1,7 Fova1l ﬂ FOV 2,13

A\

Initial FOV Initial FOV plus 1 search ring Initial FOV plus 2 search rings

Enter the number of desired the search rings into the Number of pat-  per of Patiem Tool searchrings [0
tern... field.

Specifying search ring overlap
Pattern tool search rings and fields of view must overlap to ensure that target features will be found. This
search ring overlap is specified in pixels.

Target features must be en-
closed completely within a
field of view to be recognized.
Since features can sometimes
be located across the boundary
between two adjacent field of
view rectangles, the specified
search ring overlap must be
slightly larger than the target
feature, as shown in the example here.

FOV FOV16 FOV r FOV 1,6

Enter the desired overlap in the Search ring overlap field in pixels. Search ring overlap (pixels) |10
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Calibrating the display of magnlflcatlon value

The video window image magnification
is displayed in the bottom-right corner
of the QC5000 main screen.

Circle 1, from 95 of 100 points
= 1.25263 d = 2.50526

7% =-2.80021 ¥ =13.56133
F = 0.00542 RE= Temp

Z =-9.86530

The image magnification depends on the |2
optical characteristics of the system and
must be found by performing the mea- ; .
surement procedure provided below. ; 3 4x
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Calibration procedure

Step 1
Verity that the X pixel size... field is set to 1.000 X pixel size at 1x magnification [ 1.00000

Step 2

Click Tools, Customize and then click S 3
the Status bar tab. True magnification Toolbars | | | | | M
must be enabled. If the True magnifica- Colors | Emors | Hep | Misc | Stawsbar | Supenisor o]

Sh

tion box is not checked, click on True
magnification and then click Show.

Apply

[E&True Magnification

EFine Position State
§HO Joystick State =

W Display items from left to right

¥ User seltable -

Step 3
Click OK to close the Customize screen, and then return to the Tools/Options/VED tab.
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Step 4
Bring a standard artifact into sharp focus in the video Window’s field of view. The Metronics calibration
slide is an excellent standard to use for this procedure.

Step 5

Measure the distance between 2 of the standard’s
marks on the computer screen using a scale or ruler.
Measure as great a distance as possible.

Step 6

Calculate the measured magnification by dividing
the measured distance (Step 5) by the actual dis-
tance shown on the standard.

Measured magnification = Measured / Actual
Step 7

Calculate the pixel size factor by dividing the mea-
sured magnification by the magnification value currently displayed in the right corner of the status bar.

Pixel size factor = Measured Magnification / Status bar value

Step 8
Enter the pixel size factor into the X pixel size... field. X pixel size at 1x magnification | 0.275649

Allowing crosshair probe rotation

Probes that detect edges are most effective when ori-
ented orthogonally to the edge. Since feature edges
can be positioned at any angle, edge detection probe
rotation is enabled by default. However, crosshair
probes are point measurement tools and probe rota-

tion is disabled by default. Crosshair probe rotation k_/

can be .useﬁjﬂ when the feature geometry makes the Rotated crosshairs are easier to see against some
crosshairs difficult to see on the screen. backgrounds

~

Check the Allow crosshair probe to rotate box to enable crosshair rotation. I~ Allow crosshair probe to rotate
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Allowing video charts to rotate

Video chart rotation is disabled by default. Video chart rotation can
be useful when the alignment of the part in the field of view does not
match that of the imported chart.

i e

Click on the Allow video charts to rotate box to enable video chart \

rotation. = Afiow video charts to rotate

dnjag Josiaiadng ol

Moving video charts with a mouse

The video window origin is located in the top-left corner of the video window. When a video chart is
loaded, the video chart origin is positioned over the video window origin. This initial alignment can
sometimes cause portions of the imported chart to fall outside the boundaries of the video window.

"""""""" B [ x|
l'“+--+@|333£t|:ﬂovt 1rneelon - F+++CREEEEC v FIENCOOI® -
ol % |
A S
B =
2y 2|3
45 ' 45 '
57 @ 67 &
5O | 5N |
‘, | ‘. N

Y o T @
\ \\ Z
A chart is clicked and dragged... from one location to another using the mouse

Check the Allow video charts... box to allow repositioning of the I Allow video charts to be moved with the mouse
chart using the mouse.

Moving video charts with the part

Video charts are positioned over part features with the mouse. By default, if the part position is changed,
the chart position must be realigned manually using the mouse. This is acceptable for small parts, but
when parts and associated charts extend beyond the field of view, the part position will usually be changed
repeatedly and manual realignments would reduce throughput.

Check the Make video charts... box to automatically maintain chart-to-  — wage video charts move with the par
part alignment as the part is moved.
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Specifying video camera image type

Check the Image type radio button that corresponds to the output for- | Image Type -
€ NTSCY/C € PALYI/C € HiRes Color

@+ NTSC C PAL

mat of your video camera system.

Specifying video probe animation rate

Video probes are animated to indicate video scan direction and to enhance vis-
ibility. The animation shows dashed lines moving along the probe path in the
direction of the scan.

Animation intervals are entered to increase or decrease the animation rate. Small
intervals result in high rates and smooth animations, but commit more computer
resources. Large intervals result in lower rates and animation hesitation, but
commit fewer resources.

Dashed lines move in
the direction of the scan

Enter the desired animation interval into the Animate VED... field in millisec-

onds. [0

Animate VED tools every (milliseconds)

Specifying maximum field of view for worm probe

The worm probe scans along an edge until the scanning process is complete, or the scanning is terminated
by an error or by an enabled scan-limit boundary. The scan-limit boundary is shown in red when enabled,
and in green when disabled.

i L4 -y

+-OCREEEIe vANNCECO[On A+-rOEEEEBEe vFANNOCOO[O o

=§ H 1 ] 1R P =8 B (i o N I Y O ey
K+ H | | B | I+ . ==
=R | I = |

2 3 | : .3 |.

4 5 a5

B 7 B 7

8 9 " e =

10 [ 10

mag_7 mag_7 |

= UL | B L B L
mag_7 mag_?

mag_7 mag_7

mag_7 mag_7

Scan-limit boundary stops the scan

Scan is allowed to continue beyonf the field of view
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NOTE
A more detailed discussion of the worm tool is provided in Chapter 4: Probes.

When the scan-limit is enabled, the limit boundary can be configured to prevent scanning within a speci-
fied number of pixels from the edge of the field of view. Limiting worm tool scanning to the center of the
field of view eliminates the effects of lens-edge aberrations.

Enter the desired boundary distance into
the Max distance from edge... field.

Max distance from edges of Field Of View that Worm Tool will scan (pixels) |1D

Specifying pattern file names

Whenever the pattern tool is taught a new pattern, it can be saved automatically in the Parts folder using a
default filename, or can be saved in another folder using a user-specified filename.

The default file naming convention is:
Part name Pattern (n).5pt
Where n is incremented for each new file.

Check the Prompt for pattern file name... box to specify a
pattern file name and storage location whenever a pattern
is taught to the pattern tool.

[ Prompt for the pattemn file name during a Pattern Tool teach

FOV spherical and NLEC corrections

Normally, measurements are made at or near the center of the optical system to avoid aberrations normally
present near lens edges. Spherical and NLEC corrections compensate for = g..pie Fov Spherical Comection
these aberrations, but can only be enabled by OEMs and distributors after = Enable Fov NLEC

performing specific calibration procedures.

NOTE
Contact your OEM or distributor for more information regarding these two correc-
tions.

CAUTION
Do not change the status of the Enable FOV spherical correction or Enable FOV
NLEC check boxes without specific instructions from your OEM or distributor.
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Specifying a larger video window
Windows XP systems that include smaller monitors can sometimes benefit from larger live video part

displays. The default display resolution of the monitor used for live video displays is 1024 X 768 pixels.
Changing the resolution to 800 X 600 pixels enlarges the video display of parts.

NOTE
Larger video displays of parts do not provide increased measurement accuracy.

To change the resolution of live video displays on Windows XP systems:
Step 1
Close the QC5000 program

Step 2 Display Properties
Right-click the desktop, click Properties and then click | | Themes | Deskiop | Scrieen Saver | 4gp [ Settings |

Settlngs. Drag the monitor icons to match the physical amangement of your moritors.

Step 3
Click the monitor used for live video displays and then @ |I|

change the screen resolution to 800 X 600 pixels.

Step 4 Display: |
. . . . |1, Default Mariter on Coreco Imaging Bandit I Display Diiver (I v
Click OK to save the revised Settings. You will be | - o Woble®? W
. . . . . Screen resolution ezlor quiality =
asked if you wish to retain the new Settings. Click Less 5 - Mot by V)
Yes. Y
Monitor Settings H00 by 500 piscl 1 EEI FEl EE
[[]Use this device as the primary moritor.
\T) med:ml;asbemmmnd Do you want to keep [¥] Extend my Windows desktop onto this monitor,
-
[ tdentity || Troubleshoot.. | [ Advanced |
Yes No
Rewverting in & seconds I_%._, I_I oK I [ ] [ e ]
Step 5

Launch the QC5000 program.

Step 6
Click Tools/Options/VED tab.

Step 7
Check the Second monitor resolution is 800 X 600 box. I Second monitor resolution is 800 x 500
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Specifying the maximum form error for a valid pixel calibration

The pixel resolution must be calibrated for each magnification to ensure accurate measurement results.
These calibrations are performed as part of the overall initial setup of the video probe system and are
discussed in detail in Chapter 4: Probes.

The pixel calibration relies on the measurement of a standard circle artifact. Accurate calibrations require
high quality circle artifacts. The maximum form error allowed for circle artifact measurements can be
specified to insure that the circle used for calibration meets a known minimum quality standard.

Enter the maximum allowable form error into the Maximum  waximum form for successful qualification | 0.00038
form for successful qualification field.

Including probes and points in live video image captures

Clicking the Tools/Capture Image menu item creates a bitmap (bmp) file of the live video window image
and stores the file in the QC5000\Parts folder using a name that includes time and date information.

The captured image always includes the video camera field
of view, and can also include the current video probe and
any points that might have been acquired when the probe was
fired.

Check the Include tools and points... box to include the probe

and acquir ed pomt IMAges. = nclude tools and points in archived images

The circle probe and acquired points are
shown in the captured image

-
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=
©
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Setting up the joystick
Use the joystick screen in systems that include _

CNC functions to enable, calibrate, and configure R A | !

Auto Home | Digital Positioner
motions controlled by the joystick on all axes. Saystick [EESm |
i~ Configuration
) . . . Enable FX FY F2Z
Click the Tools/CNC/Joystick menu item to dis- R e W
play the Joystick screen. i [
View calibration I

Enabling and disabling joy- I

stick motion control fomm X Y rE 2
Nomal IW IW W
Foo [0 [0 [w
0 O

Check or clear the Enable box to enable or disable
joystick motion control for the designated axes.

Enable VX VY VZ ¥ Qa

Viewing current position values

The current joystick position is indicated by the Current Values fields. These
. . Share Z Axis

values can range from a low of 0 to a high of 5.0. The center of each axis at rest

should be near 2.5. The Current values displays provide useful information for

joystick performance evaluations and troubleshooting.

Sharing axes

When machine motion axes outnumber joystick axes, the Z and Q axes can
be shared with the X and Y axes using buttons on the digital positioner as
diagrammed in this example of sharing the Z axis.

Joystick X-Motion
moves X axis

User
presses
digital
positioner
button

NOTE

Refer to the description of the Tools/Options/Buttons screen
for details regarding the configuration of digital positioner
buttons.

Joystick X-Motion
moves Z axis

To share the Z axis:

1  Enable the Z axis. | Configurstion

Enable ¥ X VY
Dead band % I 18 | 18 18
Share with I ]‘

View calibration |
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2 Select the axis with which to share the Z axis. ~ Configuration
Enable VX VY
Dead band % | 18 |18
Share with
View calibration '
3 Assign Swap Z Joystick to a button of the Buttons |  Display | Encoders |  Files |
digital positioner using the Tools/ Options/Buttons | Extémsl butten assignments
Button 1 [Measure: Remove Last x| T level based
screen.
Button 2 EMeasure Ok d I level based
Button 3 [No Assignment »| T level based
: Axis Lock -
Narrow footswitch button [o Totghe I™ level based
Wide footswitch button  {riotors Off I level based
Swap Z Joystick
z Swap Z Digital Positioner g J
[Swap Q Joystick
oto Here -

Specifying a deadband

Mechanical vibrations in the work environment and joystick noise can generate small joystick output
signals when the joystick is at rest. These signals can result in unintended axis motions. A deadband can be
created around the joystick’s rest (zero) position to prevent these axis motions.

Create the desired deadband around each axis zero position by en-
tering the minimum percentage of the total joystick range of motion
required to cause axis motion. The default deadband is 18% of the joystick’s total range of motion.

Dead band % | 18 |18 |18

Calibrating the joystick

The full range of joystick motion must be calibrated for optimum control. To calibrate the joystick:

1 Click the Teach button. The Joystick Teach wizard will be displayed.

2 Follw the instruc- | x|
tions provided by the wizard = Center Joystick and press Next. Move Joystick to all extremes and press Finish.
screens. Cancel | <Back |  Net> | | Finisti | Cancel | <Back | evi> | Finish |

Viewing calibration values

Joystick calibration values will fall somewhere between a low of 0 and a high of 5.0. Click ~_View calibration |

the View Calibration button to display the current values. 5

Povstickcaibration
Teach Values ; 7 5 R I

The Min and Max values should be almost evenly distributed
around the center values. The center values should be approxi-
mately 2.5.

dnjag Josiaiadng oL




352 QC5200 Series User’s Guide

Specifying normal and fine velocities

Normal velocity is generally used to move between probed points.
Fine velocity is generally used to probe points. The normal and fine
velocities of each axis are expressed as percentages of the maximum
velocities specified in individual Tools/CNC/Axis set up screens.

Normal velocities are usually set as high as the manual joystick con-

Preferences -

Reverse [ X ¥Y WI ra
Normal | 100 | 100 | 100 | 100
Fine  [30 |30 [30 [30
Expo% |1 K |1 K

trol of each axis will permit. The fine velocities are usually set to optimum probing velocities for probes

(approximately 5 mm per second).

Enter the desired percentages directly into the Normal and Fine data fields of each axis The default percent-

ages are 100% for normal velocities, and 30% for fine velocities.

Specifying the axis motion profile

The joystick control of axis motion can be linear, exponential or a mixture. Linear control causes the axis
velocity to increase in direct proportion to joystick displacement. Exponential control causes little or no
axis motion in response to early joystick displacements, but quickly increases the axis velocity toward the

extreme end of joystick displacement.

Exponential control is useful when 100%

very small and precise motions

are required at low velocities. The

, : 80%
Expo % field is used to specify the

amount of exponential control for 60%
each axis. This range can extend
from 0% (linear control) to 100%

40%

(exponential control) as shown by
the graph below.

Axis velocity

20%

~ A" Expo% =100

Enter the desired value into the 0% - ' +
Expo % field for each axis. The 0% 20% 40%
default values are 1% for each axis
and provides nearly linear response.

Expo% |1 [1 [1 [1

60%

Joystick displacement

80%

| ]

100%
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Chapter 11:
Problem Solving

The QC5200 is based on hardware and software common to the Metronics QC5000 series of products.
Years of continuous improvement of this product family have resulted in extremely reliable operation and
few, if any problems. Problems experienced with the operation of the QC5200 are likely to be the result
of encoder issues, printer or cable incompatibilities, configuration or setup errors, file maintenance issues

-
-
)
=
o
27
(]
3
»n
2
<
=]
«Q

or encoder/transducer incompatibilities or malfunctions.

Some steps recommended for initial troubleshooting are shown in subsequent pages. These are typically
the same initial steps that would be taken by a Metronics distributor or factory product support techni-
cian. Since most problems experienced in the field will have simple causes, and equally simple solutions,
substantial time and expense can be saved by performing some straightforward troubleshooting of con-
figuration settings and hardware connections prior to calling your Metronics distributor or the factory for
assistance.

Here’s what you’ll find in this chapter:

QC5200 settings or appearance have changed. Everything looked

okay the last time you were on the system, now it’s different................... 355
A QC5200 Window is missing from the screen, but is enabled

in the QC5200 WiIndOWS MENU ....ooueiiiiiiiiiiieieeiesie e e 355
Measurements are inaccurate or iNCONSISLENL.........ccererererierierienieieeeeeeeeneane 355
An axis counts in the wrong dir€Ction ...........ccceeeeeeeiierieeriienieeneesie e 356
Cannot drag data fields from the Results window into a template .................. 357
Changes to the QC5200 settings, window positions, etc. are not saved.......... 357
The QC5200 program doesn’t launch, but other Windows programs do........ 358
Cannot print from the QC5200 Program...........ccceceeererenesenieniesreeeeeeeeeene 359
A default template contains unwanted data or formatting ...............ccocevevuennene 360
Cannot make changes to the QC5200 SEttings........ccvevvveerreeriveeneenieerieenieennenn 361
The SYStem SEEIMS SIOW ....eeuvieeieeiieciieeieeeiie ettt e e e e eaeesneeenreas 362
Cannot see image in the live video Window ..........ccccocevininencnieiiciicnieiee 363
The auto focus does not Work properly........cccceceverirerinineneneeeeeeeeeee 364
The measurements finish before I’'m ready.........c.ccocvviriniiininiiiiecee 365

Cannot find captured IMAZES..........cceerurrieriiierieeierieeie ettt sre e see e e 365
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Troubleshooting

As you’re troubleshooting, list the steps you use to identify and solve your problem. Should problems
persist in spite of your efforts, gather the necessary product information listed at the end of this chapter,
your list of troubleshooting steps, and contact your Metronics distributor or Metronics technical support
for assistance.

CAUTIONS
Before making any changes to any QC5200 settings, go to the Help/ i
@ Backup Settings. Then, create a backup file using a name that is What's New?
' easy to remember, such as the your name and the date (example: Index...
jsmith010905.qb2 for John Smith on Jan. 9, 2005). N
Restore Settings...
Your QC5200 is an integral part of your measuring system. Changes to the EeOroetcs 2
QC5200 may significantly impact the accuracy and reliability of the system as a About QC-5000...

whole. The system should been fully calibrated at the time of installation. Changes

made to the settings of the QC5200 may make the calibration ineffective or could worsen accuracy.
If you have any questions or doubts about changes made as a result of your troubleshooting efforts,
please contact your Metronics distributor or Metronics technical support for assistance.

The remaining pages of this chapter contain a list of possible problems with probable causes and recom-
mended solutions.
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Problem
QC5200 settings or appearance have changed. Everything looked okay the
last time you were on the system, now it’s different.

Probable causes

* Another user may have made changes
» The system was not shut down correctly

Recommended solution ™

What's New?

» Use Help/Restore to restore previous settings
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Problem
A QC5200 Window is missing from the screen, but is enabled in the
QC5200 Windows menu.

Probable cause
* Someone clicked and dragged the window off-screen

Recommended solution T
» Use Help/Diagnostics/Bring Windows... Vihat's New?
to display all enabled QC5200 windows

show, This Session’s Activity, .,

Show Previous Sessions's Activity...
Show Soft e Fences

Trace Current Position...

Bring Windows Into Main Window \

Refresh Printer Settings

Backup Part...
Restore Part...

Problem
Measurements are inaccurate or inconsistent

Probable cause #1
» The axis encoders are not properly calibrated

Recommended solution #1

* Calibrate the axis encoders using the material contained in Chapter 9: Encoder Setup.
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Probable cause #2
» The video probes are not properly calibrated

Recommended solution #2

* Calibrate the video probes using the material contained in Chapter 4: Probes.

Problem
An axis counts in the wrong direction

Probable cause

» The polarity (reversed) setting is incorrect

Recommended solution CE——— _>.‘J
» Use the Tools/Options/Encoder tab to enter T e I
the correct encoder polarity by changing the o Il P II = l] — || — ;::
Reverse setting. Encodss satop o]
Resolution
® [00m F mm [ reverse  [No Ref Marks -| el el
¥ |0.001 F mm I neverse  [No Ref Marks v| = 1l ref
z [ooo W mm [ reverse [N Ref Marks ~| ot
Raference offsats
X |0
¥ |0
Z|o
Reverse
encoder

polarities
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Problem
Cannot drag data fields from the Results window into a template

Probable cause

» Templates have been locked to prevent modifications

Recommended solution C——
+ Use the Tools/Options/Locks tab to unlock e
h 1 Buttons | Display | Encoders | Files |  General
the templates locks | Measwe | NEC | PatView | Point Filtration
I™ Lotk the positions and sizes of the main windows
Clear check ™ Lock alf progeams o they cannot be modified {and new ones cannot be recorded)
mark to unlock —®= I Lock all templates 50 they cannot be modified
templates I Lock the fislds in the Results window so they cannot be modified

I~ Lock the status bar so that it i “read only”

™ Lock the DRO to prevent datuming

I Activate "Run Only" mode

= Alow overeaiting an existing pan if not in superisor mods
I~ Prevent supervisor sedtings file fom changing

™ Provent user settings e from changing

™ Prevent Live ‘Video window from moving

Problem

357

Cancel

£
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P
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Changes to the QC5200 settings, window positions, etc. are not saved

Probable cause #1

* The Save on exit option is not enabled on the Tools/Options/General tab

H Jooions
Recommended solution #1 -
. Locks | Messwe |  MLEC | PatView | Puint Filtration
» Use the Tools/Options/General tab to enable ot ]I ::uwmmull i ll siec I| Sounds
. e perasor
the Save on exit option Buttons |  Display | Encoders |  Fies |  Genenal
Usar sattings
Save now
Check to enable N ﬁmi
Save on exit
Serial cutput Machine 2ero
COM # 1 i~ Referance marks
™ Hard slop
Delimiter: | 10 & None
™ Send on new feature now...
W Inchude labels S“—I

¥ Move datum on a primary or secondary alignment

I Stant Datum Magic on a probe hi if there are no alignements
¥ Display the cosfficients in the resulis window in 3 wide famat
I~ Opan the last Pard when the opens

I~ Enable tracking of recent user sciimty

Probable cause #2
* QC5200 functions are locked to prevent modifications

Recommended solution #2
» Use the Tools/Options/Locks tab to unlock the desired functions

Ok

Cancel

N
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Probable cause #3

» The user hasn’t been assigned the required Windows operating system permissions
to write to QC5200 folders

Recommended solution #3

» The system administrator must revise the user permissions to support full read/write capabilities

Problem
The QC5200 program doesn’t launch, but other Windows programs do

Probable cause
* QC5200 files were corrupted, possibly by an improper shut down or a power surge

Recommended solution

» Attempt to repair the files using the following process

CAUTION

Read the following instructions before attempting to perform them. If you are not
@ completely comfortable performing the indicated steps, contact your Metronics dis-

tributor or the Metronics technical support group for assistance.

1 Use Windows Explorer to find C:\QC5000 folder.

2 Check for backup files (.qb2) in the C:\QC5000\Backups folder. If no backup files exist, contact your
Metronics distributor or send e-mail techsupport@metronics.com to request assistance. If a valid backup

file exists, proceed with this process.

3 Delete the following files from the root level of the QC5000 folder:
* datamaps.5Smp
* supervis.5sy
* untitled.5us.

4 Attempt to launch the QC5200 program. If the program doesn’t launch properly, contact your
Metronics distributor or send e-mail techsupport@metronics.com to request assistance. If the program

launches normally, proceed with this process.

5 Open the Tools/Options/Supervisor tab. Enter the supervisor password and check the Keep privi-

leges... box.
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gram. If problems persist,

contact your Metronics distributor or Metronics technical support at techsupport@metronics.com. Please
supply Metronics serial number, which is a five digit number on a black label located on the rear of the
PC.

6  Select the Help menu and CIT £
click Restore Settings. e 1 e 1 e 1! v | o || =
Probes | ngrlmwngl | Runt | | SLEC i | Sounds Cancel I
Square | Supendisor VED =
7  Select a backup file (.qb2)  [ap P e
from the file dialog box. What's New? e R
Je Change Password -—
8  Follow the prompts and Backup Settings... -
close the QC5200 program. S
Diagnostics » %
9 Launch the QC5200 pro- SNy a
o
<
=
@

Problem
Cannot print from the QC5200 program

Probable cause #1
e The printer might not be properly powered
Recommended solution #1

» Check the printer’s voltage selection switch, fuse, power switch, power cord and plug and
outlet voltage.

Probable cause #2

e The printer cable might be incorrect, damaged or loose

Recommended solution #2

» Check the printers cable type, cable condition and the tightness of the cable connections

Probable cause #3
* The Windows operating system might not recognize the printer

Recommended solution #3
» Configure Windows to recognize the printer and perform a test print from the printer properties
dialog box
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Probable cause #4 (e

. What's New?
¢ The QC5200 program might not be configured to rec-  —

ognize the printer

Recommended solution #4 o This Session’ At

Show Previous Sessions'’s Activity...

* Click Help/Diagnostics/Refresh Printer Settings O Taiee
Trace Current Position...
Bring Windows Into Main Window
Probable cause #5 i 5
Restore Part...

* Spooling to Windows might not be possible with the
current combination of QC5200 and the printer drivers

Recommended solution #5
 Try printing directly to the printer. This printing option can be enabled in the printer’s properties
dialog box as follows:

1 Click the Start button and then click Printers and Faxes
2 Right-click the current printer
3 Click Properties and then click the Advanced tab

4 Click on Print directly to printer

Problem
A default template contains unwanted data or formatting

Probable cause

* The template has been modified or corrupted

Recommended solution

The template needs to be returned to its original state. If one of the original default template files (.5ft)
is deleted or renamed, the QC5200 will recreate the original file when the QC5200 program attempts to
open it. Use Windows Explorer to delete the template file from the C:\QC5000\Templates folder while the
QC5200 program is closed.
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When the QC5200 launches click the Windows menu and open the template in ques- [ windows Help

tion. The template will look as it did when the QC5200 was originally installed. The v RO
default templates are AllTol, CartLim, CartPIMi, Eurotol, Features, Program, Report, '. : ::::w

Runs, TolRep and TruePos. Only these default files will be recreated. Custom-made | ., renpiste..

templates will not be recreated if deleted. 'm
Save Templates...

| Save Template As...

Open Feature Template i

Lookin: [ Templates | «BcEB

361

2l

| AllTol. 5ft

= Cartlim. 5ft
=) CartPiMi. SRt
= Eurotol. 5ft
@Features.sﬂ
;jprog'am, sft
| = Report.sft
_@Rms. sft
=) TolRep. 5t
= Truepos. 5ft

File name: I |
|

Files of type: | Feature Templates

[ O |
==

Problem
Cannot make changes to the QC5200 settings
Probable cause #1 S
* QC5200 functions are locked to prevent modi- s::.f." || i ']l s || == || —
. Butons |  Display | Encoders | Files | General
fications tocks | Messwe | NEC | PatView | Poind Filistion
Recommended solution #1 Lok e pouons dsms st s wds
. I Lock alf programs so they cannot be modified (and new ones cannot be recorded)
» Use the Tools/Options/Locks tab to unlock I LGk B i T i b i
the desired functions I™ Lock the fislds in the Results window so they cannot be modified

I Lock the status bar so that it is “read only™

™ Lock the DRO to prevent datuming

I Activate "Run Only” mode

¥ ABow overeaiting an existing part if not in supenasar mode
I~ Prevent supervisor sedtings file fom changing

I~ Pravent user settings e from changing

I Prevent Live 'ideo window from moving

el
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Probable cause #2

» Network policies might limit the functions of local applications

Recommended solution #2

* The network administrator must give more rights to the user

Problem

The system seems slow 3
'::':’m |I “:"ﬂ: ]] EM";:M !1 PmF\n\-‘:’ llmsr:::n Ex
;:“mmll v:um I] SLEC |1 Sounds l| i Concal |
Probable cause #1 E s e e
° i i 1 1 1 » do an Advanced Teach
The video probe animation rate is too high L e mdomn i
H Humber of Patiem Tool ags [0
Recommended solution #1 e
» Use the Tools/Options/VED to increase the dsalen :l:m“fw
value of the Animate VED Tools Every [oisdmmnn

Millisecond field T~ Make oo charts mov with the
fmage Type

C NTSCY/IC © PALYIC  HiRes Color

& NTSC ~ PAL

Animate VED tools every (milliseconds) rﬁ‘

Max distance from edges of Fiald Of V., ol will scan (poxais) [
Max parcent of I ma velocity that Auto Focug will move st | 100

I~ Promgt for the pattem S name dunng & PIftem Tool teach

I™ Enable FOV Spherical Correction

™ Enable FOV NLEC

I~ Second montor resolution is 800 x 600
Mazarenim farm for successhd qualdeanon [W
I Include tools and pors in archived images|

I~ User setzable

VED probe
animation
rate

Probable cause #2

 Video probe continuous fire is enabled
Recommended solution #2
* Right-click the live video window, click Other/Continuous
Fire to toggle the continuous fire function off

Continuous Fire
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Probable cause #3

* Video image processing is enabled

Recommended solution #3
* Right-click the live video window, click Filter to access the
image processing functions. Turn all unnecessary functions
off.

NOTE

Image processing functions are generally not
required for typical applications and should
only be enabled by distributors and OEMs for
special applications.
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Probable cause #4

* Many templates are open during a measurement session

Recommended solution #4

* Close any templates that are not required for the session

Problem
Cannot see image in the live video window

Probable cause #1
* The camera or camera cable is disconnected or faulty.

Recommended solution #1

 Confirm the proper connection and operation of the camera system.

Probable cause #2
* The part illumination system is disconnected or faulty.

Recommended solution #2

» Confirm the proper connection and operation of the part illumination system.
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Probable cause #3
* The part illumination or video focus is not properly adjusted.

Recommended solution #3

* Adjust the part illumination system or video focus.

Problem
The auto focus does not work properly

Probable cause #1

» Auto focus is intended as a final fine focus function, but is being asked to provide coarse focus
adjustments.

Recommended solution #1

¢ Confine the use of the auto focus function to final fine focus tasks.

Probable cause #2
* The part lighting is inadequate for the auto focus function to be effective

Recommended solution #2
¢ Increase the part lighting

Probable cause #3
* The part contrast is inadequate for the auto focus function to be effective

Recommended solution #3

* Position the probe over a higher contrast area

Probable cause #4
* The video probes are not properly calibrated

Recommended solution #4

 Calibrate the video probes using the material contained in Chapter 4: Probes.
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Problem
The measurements finish before I’'m ready

Dry Fire Probe

Probable cause #1
¢ The auto finish function is enabled

Recommended solution #1
 Right-click the live video window, then click Auto Finish to
toggle the auto finish function off
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Problem
Cannot find captured images

Probable cause #1

* The images are stored in the C:\Parts directory unless intentionally removed

Recommended solution #1
» Restrict access to the C:\Parts directory and retain original images when additional copies are
required in other directories
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Getting help from your distributor

Performing the simple troubleshooting listed on the previous pages solves many problems experienced
with the QC5200. If after performing this troubleshooting a problem persists, follow the steps listed below
and contact your Metronics distributor for assistance.

1 Be prepared to discuss your troubleshooting steps.

2 Gather the following QC5200 product information:
* Model number
* Serial number
* Approximate purchase date
» Software version number from the Help/About screen

If you have an urgent issue and it becomes necessary to contact us directly, telephone our support staff at:
(603) 622.0212



Appendix A:
File Import Formats

This appendix describes the various file import formats supported by the QC5200.

DXF
The QC5200 supports a subset of this standard AutoCad, version 12 file format. It can handle points, lines,
circles, arcs, poly lines, and splines.

IGS
The QC5200 supports a subset of the “Initial Graphics Exchange Specifications” file format. It can handle
points, lines, arcs, splines, and nurbs.

ASC

This is a simple text file of point features. The default format is:
x1yl zl
x2y2 272
x3y3 273

Each line of the file is a point feature, and specifies the x, y, and z position of the point. Each line of the file
is defined in Import[Data]Format as a sscanf format string. This data item is located in the Import.Met file
and could be changed if necessary to take into account commas or other characters.

SAC
This is a simple text file of circle features. It can have one of 2 formats.

The first format is: The second format is:
CIxl,yl, zl Clxl,yl, zl
CIx2,y2,22 C2x2,y2,72
CI x3,y3,73 C3x3,y3,73

Each line of the file is a circle feature, and specifies the x, y, and z position of the circle.
The CI or Cn is ignored by the QC5200.
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TAP
This is a text file of circle features (“Holes”). It can be created by CAD programs to describe positions of
holes on a circuit board. The format is:

%

T2C0.0140F200S100

X-001400Y027650

X-001060Y006740

T1C0.0100F200S100
X-001100Y012825

The % is ignored by the QC5200.

The lines in the file beginning with X define the xy position of the Hole. The values are in microns
(e.g. -001400 is 1.4 mm).

The lines in the file beginning with T define the diameter for each of the Holes that following the T line, up
until the next T is encountered. The diameter size begins after the C and ends at the F.

DRL
This import option can consist of 1 or 2 text files. They both have the same file name, but one has a DRL
extension and the other has a TOL extension. After the file prompt, the user is asked:

* Digits Before Decimal point (for diameters and positions in both files)

* Units (of the positions in DRL file)

 Scale Factor (for diameters and positions in both files)

As an example of how numbers are interpreted, if Digits Before Decimal point is 3, Units is metric, Scale
Factor is 1000, and the numeric string “12345":

The number used by the QC5200 would be 123.45 /1000 = 0.12345 mm.
The DRL file is always required, and its format is:
%
TO1

X18165Y1342
X18375Y14

The % is ignored by the QC5200.

The lines of the file beginning with X define the xy position of the Hole.



File Formats

The lines of the file beginning with T define the diameter of holes for each of the holes that following the
T line, until the next T is encountered. The number immediately after the T refers to a hole size identifier
in the TOL file. If there is no TOL file, or if the identifier cannot be found, the user is prompted to enter

in the hole diameter.

The TOL file defines hole sizes and uniquely identifies them. The format is:

T1 00030
T2 01234
T3 00123

m>
®3
g3
I
32
ax
& P>

The 3 dashed lines are ignored.

The number immediately after the T is an identifier (label) for a hole size. The number immediately after
the T identifier is the hole size, in metric units.
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Appendix C:
Tolerances

Concentricity tolerance

The mathematical definition of concentricity is explained in detail in the ASME Y14.5M-1994 standard
and involves “the midpoints of opposing elements” in the determination of actual concentricity. This is
not practical in a discrete point measuring system, so the QC5000 software uses the center of the feature
(determined by the best fit) to estimate the concentricity.

Reference Features

When a reference feature is called for in a tolerance definition, the reference feature will nearly always
refer to a datum feature such as a skew line or datum circle. The field is required except for the
MMC / LMC tolerance case described next.

Reference feature called for in MMC or LMC circle tolerance

If the reference feature is a datum circle, and if that datum circle has an MMC or LMC tolerance applied,
then a bonus tolerance may be derived from the reference feature and applied to the feature as a bonus if
so specified in the drawing. This is an optional field.

-S>
o3
Q0
Q 3
S Q
0 X
®

o O

Projected zone

The user may optionally call out an projected tolerance zone when defining a tolerance on the true position
of an axis. This allows the user to determine, for example if the limited measured portion of a parallel
line remains parallel at some point outside the measurable portion. The fields are optional. The projected
zone is specified by dimensions in the appropriate axis. projecting the parallelism zone of a horizontal line
would require specifying the X position of the start and end of the zone.



Index

Symbols

Sft 335

.Sio 335
.Spa 335
Sws 335
.asc 333

.drl 334
.dxf 333

.dxf files 252
igs 333

.sac 333

.tap 334
2-D part features 1

A

Aberrant data points 270

Access to settings 337

Access to setup screens 318

Adding and deleting data 225

Adding and deleting template content 19
Adding a comment to a program 255
Adding buttons to a toolbar 309

Adding graphics 236

Adding magnifications 116, 118, 119
Adding multiple data fields 226

Adding special steps to a program 255, 272
Adding text 233

Adjusting light control 77

Advanced teach (edge) 126, 340
Advanced programming mode 316
Advanced search criteria 26

Algorithm 46

Aligning column titles and data 231
Aligning the probe 340

Alignment 140

Allowing or prohibiting toolbar docking 311
Alltol 21

Analog encoders 290, 293

Angle constructed from an angle 195

Angle constructed from two lines 195
Angle constructions 195

Angle tolerances 214

Angularity tolerances 213

Angular display units 58

Animation rate 346, 362

Appearance has changed 355
Appending data fields 228

Arcs 99, 148

Arc constructed from an arc 194

Arc constructed from an arc and a distance 194

Arc constructed from multiple features 194
Arc constructions 194

Arrow heads 239

ASCII code 338

ASME Y 14.5M-1994 standard 201
Assistance 353

Associating lighting with magnifications 77

Associating zoom positions with magnifications 119

Audio prompting 273

Automatically complete point measurements 321

Automatic backups 336

Automatic magnification 169
Automatic redraw of part view 323
Automatic text entry 235

Auto finish function 52, 365

Auto focus 122, 364

Auto focus does not work properly 364
Auto programming 249, 252

Auto programming measurement steps 253
Average 85, 135

Average probe 91

Axis counts in the wrong direction 356
Axis identifiers 12

Axis limit switches 292

Axis motion profile 352

Axis PC card 1

Axis resolutions 292

Axis travel 292

Axis velocity 290



Index 2

B

Backups 332, 336

Backup file 332

Best-fit algorithm 149

Beyond the field of view (measuring) 104

Bidirectional tolerances 207

Bilateral tolerance 212

Blob 85, 135, 155

Blob probe 101, 155

Bonus 209

Bores 209

Bosses 209

Breakpoints to pause program execution 287

Buffer 85, 135

Buffer probe 89, 106

Buttons (toolbar) 55

Button functions 327

Button functions that are invoked only once 327

Button functions that can be momentary
or toggled 328

Button inserts a goto here step 329

Button pauses the current program execution 329

Button runs the current program 329

Button toggles all axis motors on or off 328, 329

Button toggles all axis motor speeds between fast
and slow 328

Button toggles the axis lock function on or off 328

Button toggles the vertical joystick motion between
the Y-axis and the rotary Q-axis 329

Button toggles the vertical joystick motion between
the Y-axis and the Z-axis 329

Button toggles the vertical trackball motion between
the Y-axis and the Z-axis 329

C

CAD files 3

Calibrating analog encoders 293

Calibrating auto focus 122

Calibrating offset 129

Calibrating pixel resolution 127

Calibrating the display of magnification value 343
Calibrating the joystick 351

Calibrating video edge recognition (teach) 124
Calibration values 351

QC5200 Series User’s Guide

Camera 363
Camera cable 363
Camera image type 346
Camera magnification 15
Camera skew 132
Cancel 52
Cannot drag data fields 357
Cannot find captured images 365
Cannot make changes to the QC5200
settings 361, 363, 364, 365
Cannot print from the QC5200 program 359
Cannot see image in the live video window 363
Capture 135
Captured images 365
Captures 349
Capture image 37, 52
Cartesian coordinate 11
Cartesian or polar coordinates 29, 33
Changes are not saved 357
Change feature 27,42
Change name 47
Change toolbar title 54
Changing item colors 301
Changing parents of construction features 283
Changing probe size 80
Changing the order of columns 231
Changing the target position for probing 282
Changing toolbar shape 56
Charts 84
Chart rotation 345
Circles 85, 98, 135
Circles constructed from two circles 193
Circle constructed from a circle 191
Circle constructed from a circle and
a distance 192
Circle constructed from more than
three features 191
Circle constructed from three features 191
Circle probe 98, 106
Circularity tolerances 211
Circular shapes 240
Clearing step selections 281
Close the part when done running 260
CNC control 3
CNC control functions 37
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CNC functions 36

CNC mode 275

CNC mode steps 45

CNC motor operation 37

CNC movement warnings 315

CNC servo motor 1

CNC stepper motor 1

Colors 301

Color list items 301

Color of text 234

Columns 230

Comma separated variable (.csv) file 63
Comment 255, 272

Compensating for camera skew 132
Complete a measurement 284

COM port 337

Concentricity tolerances 211

Configuring joystick and footswitch buttons 327
Configuring measurement parameters 320
Configuring the highest magnification 121
Configuring the lower magnifications 121
Constructed features 325

Constructing a datum zero point 142
Constructing features 172, 283
Continuous probe firing 52, 83, 362
Contrast values 126

Controlling program execution 287
Coordinate system 11, 17, 58

Coordinate zero 12

Copy 42,45

Copying, pasting and deleting program steps 285
Corrections 347

Counter setup 292

Counter window 292

Counts in the wrong direction 356

Count direction 296

Create preliminary skew and datum 110
Create video probes 105

Creating an arc 199

Creating a circle 198

Creating a datum automatically 110
Creating a distance 198

Creating a line 197

Creating a new template 39

Creating a point 197

Index 3

Creating custom toolbars 313

Creating custom workspaces 59

Creating features 196

Creating programs 250

Creating the buffer probe 106

Creating the circle probe 106

Creating a new part 251

Creating the simple probe 105

Creating the worm probe 107

Creating toolbars 57

Crosshair 85, 135, 266

Crosshair probe rotation 344

Current position values 350

Cursor 32

Curvature 290

Customizing output 3

Customize menu 53

Customizing and creating toolbars 57

Customizing colors 301

Customizing toolbars 309

Custom toolbars 313

Custom workspaces 59

Cut 42,45

Cutting, copying, pasting and deleting program
steps 285

Cutting steps 285

D

Database 219

Database content 18

Data collection parameters 135

Data points 270

Data shifts during profile fit analyses 161

Date 58, 330

Datum 22, 63, 67, 110, 251

Datum menu 35

Datum zero point 141

DDE output 24, 45, 48, 243

Deadband 290, 351

Default template contains unwanted data or
formatting 360

Delete current part 24

Delete selection 42, 45, 48, 50

Deleting columns 230



Index 4

Deleting data 225, 229

Deleting magnifications 120

Deleting program steps 285

Deleting rows 229

Deleting steps 285

Deleting template content 19

Deleting text 236

Demonstration (quick start) 63

Description of file types 332

Dimensional data 20

Direction 80

Disabling full CNC mode 275, 276

Disabling joystick motion control 350

Disabling light associations 78

Disabling program steps 288

Disabling raised edges for toolbar buttons 310

Disabling run time graphic displays 275

Display/guide 27

Display/hidden 27

Display/phantom 27

Display/show name 27

Display/show note 27

Displaying active program steps during
program execution 316

Displaying and hiding windows 39

Displaying a feature in all templates 326

Displaying current toolbar buttons 309

Displaying distances as absolute values 321

Displaying features with numbers 324

Displaying features with numbers and names 325

Displaying feature numbers and names on
part views 323

Displaying guide features 269

Displaying only features 324

Displaying or hiding toolbars 53

Displaying parts and probe position 322

Displaying phantom features 269

Displaying results in wide format 338

Displaying the distance to target surfaces for
CNC moves 330

Display menu 53

Display mode 257

Display of feature types 320

Display of form error whiskers 169

Display of images 274

QC5200 Series User’s Guide

Display of magnification 343
Display of resolution, time and date 330
Distances as absolute values 321
Distances constructed from an arc and
a circle 189
Distances constructed from a line and an arc 188
Distances constructed from a line and
acircle 187
Distances constructed from a point and a arc 186
Distances constructed from a point and
acircle 186
Distances constructed from a point and a line 185
Distances constructed from a slot and an arc 190
Distances constructed from a slot and
a circle 189
Distances constructed from two arcs 190
Distances constructed from two circles 189
Distances constructed from two lines 187
Distances constructed from two points 185
Distance constructed from a distance 185
Distance constructed from a line 187
Distance constructed from a line and a slot 188
Distance constructed from a point and a slot 186
Distance constructed from two distances 188
Distance constructed from two slots 190
Distance to target surfaces for CNC moves 330
Distributor (contacting for assistance) 366
Docked toolbars 12
Docking 311
Docking and undocking toolbars 56
Do not report any errors during program
execution 260
Dragging and dropping data 71
Drawing graphics 238
DRO 39
DRO colors 302
DRO window 11
Dry firing probes 51, 83

E

Edge detection 75, 81

Edge detection order 81

Edge detectors 266

Edge position in the DRO 330
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Edge recognition (teach) 124

Edge recognition performance 125

Edge strength 126

Edge teach 126

Editing 9, 22

Editing feature point filtration 270

Editing functions 42

Editing headers and footers 233

Editing individual steps 282

Editing initial program settings 265

Editing functions (templates) 45

Editing templates 225

Editing text 233

Edit menu 25

Elliptical and circular shapes 240

Empty feature list before running 260

Empty locations within the palette 264

Enabling and disabling joystick motion
control 350

Enabling and disabling light associations 78

Enabling or disabling full CNC mode 275

Enabling or disabling raised edges for toolbar
buttons 310

Enabling or disabling run time graphic
displays 275

Enabling sounds during program execution 315

Enabling the advanced programming mode 316

Encoders 293

Encoder count direction 296, 331

Encoder parameters 331

Encoder reference marks 296, 331

Encoder resolution 292, 296, 331

Encoder setup 289, 296

Encoder setup program 289

Encoder unit of measure 296, 331

English or metric units 29, 33

Equal bilateral tolerances 162

Errors during program execution 260

Error correction 58

Error limit 271

Error messages 306

Error whiskers 169

Establishing the measurement reference 139

Eurotol 21

Excel (Microsoft) 3

Execution 260, 275, 287
Exit 24

Expand a super step 282
Exponential control 352
Export 24

Exported data 3

Exports 333

Export file 333

Export results 63
Extracted data points 270

F

Failed 167

Failure to select features 316

Fail icons 205

Farthest probe 85, 94, 135

Features 2, 12, 18, 69

Features for a construction 321
Features template 20

Features with numbers 324

Features with numbers and names 325
Feature alternatives 47

Feature data 17, 20

Feature display defaults 320

Feature display mode 257

Feature icons 217, 218

Feature list 260

Feature measurements supported 145
Feature measurement results 11
Feature name 257, 270

Feature numbers and names on part views 323
Feature point filtration 270

Feature properties 27, 42, 43, 48, 50, 257, 269
Feature selection zones size 322
Feature stamp colors 302

Feature stamp window 270

Feature template 217

Feature tolerances 70

Feature types 47, 320

Fields 49

Field of view 104

Field of view for worm probe 346
File 22

File formats 23

Index 5



Index 6

File menu 23

File names 347

File names, locations and backups 332, 336
File operations 9

File types 332

Filter 51

Filtered data points 27, 165, 170
Filtering the worst (form error) data 170
Filter functions 36

Filtration 257, 270

Filtration error limit 271

Filtration process 270

Filtration standard deviation range 271
Finalizing feature properties 257
Finalizing program properties 258
Finding features when part variations exist 113
Finding the pattern 109

Find and teach precisely located features 111
Find features 26

Find feature dialog box 26

Fine position 58

Fine speed 290

Fine velocity 352

Fire probe 51

Firing video probes 83

First edge 125

Fit algorithm 46

Fit operation 168

Fixed magnification 169

Fixturing 63, 259

Flow control steps 45

Focus 122, 364

Focus lock 268, 276

Font 234

Font size 48

Footers 232

Footers for part view printing 326
Footswitch buttons 327

Format 48

Formatting text 234

Formatting time, date and angles 330
Form error for a valid pixel calibration 349
Form error whiskers 169, 304

FOV spherical and NLEC corrections 347
Full CNC mode 275,276

QC5200 Series User’s Guide

G

General parameters 337
General program setup 259
Generate new templates 224
Geometric tolerances 2
Goto 37

Goto click 37

Goto position 37

Goto selected feature 37, 114
Goto worm 52

Goto worm functions 36
Goto worm stop 52
Graphics 236, 238

Graphic displays 12, 275
Grid lines 231

Guide features 260, 269

H

Halting execution for failure to select
features 316

Hand cursor 32

Hazards of open-loop motor operation 290

Headers and footers 232

Headers and footers for part view printing 326

Height

Height probe 85, 95,135

Help 22

Help from your distributor 366

Help menu 3

Help tips 305

Hiding features 269

Hiding toolbars 53

Hiding windows 39

Highest magnification 118, 121

High accuracy 52

High accuracy mode 82, 268, 340

High accuracy scanning 82

Histogram chart 221

Horizontal and vertical grid lines 231

I

Icons 9, 217
Icon buttons 55
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Icon size 53

Identical parts 260

Identical parts organized into a consistent
matrix 262

Illumination system 363

Image 255, 274

Image captures 349

Image in the live video window 363

Image processing 363

Import 23

Importing features 252

Importing from a drawing file 160

Imports 333

Import file formats 23

Including probes and points in live video
image captures 349

Initial program settings 265

Initial setup of the video probe system 116

Inserting breakpoints to pause program
execution 287

Inserting new program steps 286

Inside and outside material surfaces 163

Interaction with the operator 273

Irregular features 101

J

Joystick 37, 350, 351

Joystick and footswitch buttons 327
Joystick functions 37

Joystick motion control 350
Joystick setup 290

Joystick teach wizard 351

L

Landmark features 110

Language 36

Larger video window 348

Last edge position in the DRO 330
Last part 339

Left or right justifying label text 48
Level-based button functions 327
Leveling the part (optional) 95, 139
Lighting with magnifications 77
Light adjustment 77

Light conditions 260

Light control 77,267

Light control slider values 267

Limiting maximum axis velocity 290

Limit switch setup 292

Lines 147,238

Lines constructed from a circle and an arc 182
Lines constructed from a circle and a slot 183
Lines constructed from a line and an arc 181
Lines constructed from a line and a circle 181
Lines constructed from a line and a slot 181
Lines constructed from a point and an arc 179
Lines constructed from a point and a circle 179
Lines constructed from a point and a line 178
Lines constructed from two circles 182

Lines constructed from two lines 180

Line constructed from a line 178

Line constructed from a line and an angle 182
Line constructed from a line and a distance 180
Line constructed from a point and a slot 179
Line constructed from a slot 183

Line constructed from two arcs 183

Line constructed from two blobs 184

Line constructed from two points 178

Line constructed from two slots 183, 184, 190
Line width 97

Live video image captures 349

Live video window 15, 51, 249, 363

Live video window menus 51

LMC tolerances 209

Loading a video chart 115

Locking part files 319

Locking programming functions 318

Locking results window contents 318
Locking supervisor settings 319

Locking template functions 318

Locking the DRO datuming 318

Locking the run mode in program execution 318
Locking the status bar contents 318

Locking user settings 319

Locking window position and size 318

Lower magnifications 121

Low contrast edges 125

Index 7



Index 8

M

Machine reference frame 260

Machine zero 331, 338

Machine zero and general parameters 337

Magnification 15, 58, 77, 120, 169, 267, 341

Magnifications with associated zooms 116

Magnification levels 35

Magnification value 343

Maintenance 299

Maintenance issues 353

Malfunction 353

Mapping parts to a toolbar 311

Mapping workspaces to toolbar 312

Material surfaces 163

Matrix 262

Matrix of identical parts 259

Matrix of parts 264

Maximum axis velocity 290

Maximum field of view for worm probe 346

Maximum form error for a valid pixel
calibration 349

Maximum number of measurement points 321

Maximum program executions 317

Maximum program execution speed 255, 275

Measure 22

Measurements finish before I'm ready 365

Measurement database 11

Measurement functions 35

Measurement indications to display 164

Measurement parameters 320

Measurement points 321

Measurement process 138

Measurement programming method 251

Measurement reference 139

Measurement reference frame 35

Measurement tolerances 162

Measurement workspace 138

Measure magic 47, 144, 320

Measure menu 35

Measure part features 63

Measure profile window 157

Measure profile window color 304

Measuring 137

Measuring features 69, 144
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Measuring part skew and datum 67
Menubar menus 22

Menus 5, 22, 41

Messages 274

Message to the user 255

Metric units 29, 33

Metronics QC quickie slide 63
Microsoft Access 3

Microsoft Excel 3

Minimum contrast criteria 126
Minimum number of measurement points 321
Misalignment 132

MMC and LMC tolerances 209
Monitor 16

Motors off 37

Mouse hover 10

Moving video charts with the part 345

N

Name 27,47, 257

Named tolerances 206

Names on part views 323

Narrow or wide window 48
Nearest 85, 93, 135

New (File menu) 23

New magnification 118

New template 39

New templates 224

New VED probe 51, 85, 105
Normal and fine velocities 352
Normal speed 290

Note 27

Note with a feature 270

No part fixturing 259

Number of measurement points 321
Number of program executions 260

O

Offset 129, 331

Offset calibration 129
OK (measurement) 52
Tolerance parameters 206
On-screen help tips 305
On-screen menus 41
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Open 23

Open-loop mode 290

Opening an existing template 39
Opening custom workspaces 60
Opening templates 224

Opening the last part automatically 339
Optical magnification 35, 265, 267
Optimize steps function 254
Optimizing program steps 254
Order of columns 231

Orientation 79

Other/continuous 52

Other/high accuracy 52

Output lines 277

Outside material surfaces 163
Overlap 342

Overlays 84, 335

P

P/V toolbar button 16

Page setup 24

Pallet 259

Palletizing multiple parts 262

Panning 29

Parallelism tolerances 213

Parents of constructed features in a different
color 325

Parents of construction features 283

Parent feature 284

Parts 335

Parts and probe position 322

Parts organized into a consistent matrix 262

Part condition 77

Part features 2

Part file 63, 335

Part fixturing 259

Part following 37

Part lighting control 267

Part skew and datum 67

Part variations 113

Part view 8, 323

Part view printing 326

Part view window 12, 39

Part view window colors 303

Part view window menus 50

Pass/fail icons 205, 218

Pass/fail indications 217

Passed 167

Password 260

Paste 45

Paste special 45

Pasting and deleting program steps 285
Pattern 135

Pattern file names 347

Pattern finder probe 85, 108

Pattern probe 341

Pattern search 342

Pattern search rings 341

Pause mode 45

Pause program execution 273, 287
PCcard 1

Performing automatic backups 336
Perimeter scans 103

Permanent part fixturing 247, 259, 314
Perpendicularity tolerances 213
Phantom 27

Phantom features 269

Phase display 294

Pixel calibration 349

Pixel resolution 127

Placeholder magnification 118

Play sound 273

Points 146, 166

Points constructed from a arc and a line 173

Points constructed from a circle and a line 176

Points constructed from a distance 175
Points constructed from a line 174
Points constructed from multiple features 177
Points constructed from two circles 176
Point constructed from an angle 177
Point constructed from an arc 177
Point constructed from a blob 177
Point constructed from a circle 175

Point constructed from a distance and a point 175

Point constructed from a point 173

Point constructed from a point and a line 173
Point constructed from a profile 177

Point constructed from a slot 176

Point constructed from two lines 174

Index 9
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Point constructions 173 Problem solving 353
Point feature size 322 Profile feature 171
Point filtration 270 Profile fit results 165
Point filtration/filtered 27 Profile measurements 159
Point filtration for probed points 257 Profile tolerance 212
Point measurements 321 Program 3, 18, 63
Polar coordinates 11, 29, 33 Program’s runtime environment 260, 265
Position 79 Programming 36, 247
Position indicator 32, 266 Programming functions 38, 45
Position tolerances 208 Programming methods 249
Power assist mode 276 Programming parameters 314
Pre-selecting features for a construction 321 Programming process 250
Precisely located features 111 Programming wizards 3, 45
Preliminary skew and datum 110 Program complete messages 315
Preparing to use video probes 77 Program content 11
Prevent program from being modified by anyone Program editing 260

but supervisor 260 Program edit menus 44
Print 24 Program evaluation 287
Printed reports 215, 220, 241 Program execution 260, 275, 287
Print part view 50 Program execution after a pause 287
Print preview 24 Program image 274
Print selection 42, 45 Program properties 258
Probe 22, 66, 75, 340 Program recording 251, 261, 314
Probe animation rate 346, 362 Program settings 265
Probe continuous fire 362 Program status 58
Probe data collection parameters 135 Program steps 20, 218, 249, 278
Probe descriptions 85 Program step actions 218
Probe library 78, 118, 129 Program template 20, 218
Probe magnification 58 Program template window 249
Probe menu 35 Prohibiting toolbar docking 311
Probe orientation 79 Projected zone 213
Probe position 11,79, 322 Prompting 273
Probe position indicator 265, 266, 268 Prompting the user for alphanumeric
Probe rotation 344 information 235
Probe selection 265 Pseudo-sinusoidal 290
Probe size 80
Probe system 116 Q

Probe teach values 260

Probe toolbar 15, 117

Probe type 35,79

Probe type radio button 253
Probing 282

Probing and measuring features 144
Probing a datum zero point 141
Probing part features 168

QC5200 program doesn’t launch 358
QC5200 workspace 303

QC quickie slide 63

Quantization factor 271

Quick start demonstration 63, 75
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R

Raised edges for toolbar buttons 310

Randomly measure this percent of guide
features 260

Record 66, 249, 251, 261

Record/edit mode 45

Recording the user’s measurement activities 251

Rectangular shapes 239

Redraw of part view 323

Reference 139

Reference frame 12, 35, 260

Reference frame indicator 33

Reference marks 296

Reference mark type 296

Reference offsets 297, 331

Remove last 52

Removing a breakpoint 287

Removing buttons from a toolbar 310

Reporting 215

Reports 3, 73, 215, 222, 241

Report template 20, 222

Requiring user interaction to complete a
measurement 284

Resolution 127, 292, 296

Resolution, time and date 330

Restricting access to setup screens 318

Restrict program editing to supervisors 260

Results 8

Results data 217

Results window 17, 39

Results window colors 303

Resuming program execution after a pause 287

Retries on tolerance failures 316

Right justifying label text 48

Rings (pattern search) 341

Ring overlap (pattern search) 342

Rotation 344

Rows 229

RS-232 port 338

Run-time environment 260, 265

Run-time parameters 286

Run-time parameter conflicts 286

Running the program 74

Runout tolerances 210

Index 11

Runs charts 220

Runs database 219

Runs template 71, 219

Run field 28

Run program this many times 260
Run time graphic displays 275

R bar chart 221

S

Save 23

Save as 23

Save template as 43

Saving custom workspaces 60

Saving part files automatically 336

Saving templates 39

Saving the part 74, 261

Saving user access 337

Scaling video charts to magnification 341

Scans beyond the field of view 104

Scan direction 80, 102

Scan lines 78

Screen space 16

Scrollbars 19

Search criteria 26

Search rings (pattern search) 341

Search ring overlap (pattern search) 342

Selecting all steps 279

Selecting and teaching the probe 66

Selecting a probe type 79

Selecting groups of steps 278

Selecting individual steps 278

Selecting program steps 278

Selecting templates 65

Selection zones size 322

Select all 42, 45, 50

Select all similar steps 45, 280

Select none 45

Sending coefficient data to the serial port 337

Separating templates 18

Sequences of measurement steps 247

Serial port 337

Serial port, machine zero and general parameters
337

Settings or appearance have changed 355
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Setting machine zero 338

Setting serial port, machine zero and general
parameters 337

Setting the display of resolution, time and date 330

Setting up programming parameters 314

Setting up the video probes 340

Setup 299

Setup of the video probe system 116

Setup parameters 36

Sharing axes 350

Showing a note with a feature 270

Showing full file names 336

Showing headers and footers 232

Showing parents of constructed features in a
different color 325

Showing the feature name 270

Showing the last edge position in the DRO 330

Showing the measurement reference frame 29

Showing the probe position 29

Show position indicator 32

Show reference frame indicator 33

Sigma 271

Sigma factor 271

Similar steps 280

Simple data chart 221

Simple probe 78, 85, 87, 105, 135

Simple zeroing of the DRO axis positions 339

Single-stepping program execution 288

Single monitor 16

Size 80

Size of text 234

Skew 63, 132

Skew alignment 140

Skew and datum 67, 110, 251

Skew compensation 132

Slots 151

Softedge 125

Sorting data 230

Sound 255,273

Sounds during program execution 315

Special program steps 272

Special steps 45, 255

Specifying automatic redraw of part view 323

Specifying a deadband 351

Specifying a filtration error limit 271
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Specifying a filtration standard deviation
range 271

Specifying encoder count direction 331

Specifying encoder parameters 331

Specifying encoder reference marks 331

Specifying encoder resolution 331

Specifying encoder unit of measure 331

Specifying feature display defaults 320

Specifying feature selection zones size 322

Specifying file names, locations and backups 332

Specifying measurement indications to
display 164

Specifying normal and fine velocities 352

Specifying the axis motion profile 352

Specifying the headers and footers for part view
printing 326

Specifying the maximum number of measurement
points 321

Specifying the maximum program
executions 317

Specifying the minimum number of measurement
points 321

Specifying the point feature size 322

Speech output 236

Square and rectangular shapes 239

Stacking and separating templates 18

Standard deviation range 271

Starting measure magic automatically 320

Starting program recording 251

Starting program recording automatically 314

Startup message 300

Statusbar 5, 58

Statusbar definition 10

Status bar information 308

Status data 10

Steps 278

Step selections 281

Stop sign 103

Straightness tolerance 211

Strongest contrast edge 125

Style and size of text 234

Supervisor setup 38, 299

Supervisor setup parameters 36

Super steps 282

System and part condition 77
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System error messages 306

System interaction with the operator 273

System overview 1
System resources 275
System seems slow 362

T

Target position for probing 282

Teach 124,126

Teaching the pattern 108

Teaching the video probe 66

Teach mode 340

Teach VED edge 51

Temperature compensation status 58

Template 39

Templates 3, 8, 65, 215, 335

Template contains unwanted data or
formatting 360

Template content 19

Template edit menus 41

Template files 335

Template file operations 43

Template state 265, 266

Template windows 18

Template window menus 41

Temporary fixturing 63, 247

Temporary part fixturing 259

Text 234

Text entry 235

Text font size 48

Text to speech output 236

Time and date 330

Time delay 255

Title bar 56

Tolerance 63, 165

Tolerances 2, 70, 201

Tolerance bonus 209

Tolerance failures 316

Tolerance measurements 18, 36

Tolerance measurement results 11

Tolerance menu 203

Tolerance menu item 36, 48

Tolerance name 206

Tolerance parameters 48, 206

Tolerance pass/fail indications 217
Tolerance report 63
Tolerance results 205, 223
Tolerance templates 21, 223
Tolerance toolbar 203
Tolerance type 204, 207
Tolerance type icons 217,218
Tolerancing 201

Tolrep 21,223

Toolbars 5,9, 12, 55, 309
Toolbar buttons 309
Toolbar docking 311
Toolbar icon size 53
Toolbar shape 56

Toolbar title 54

Tools 22

Tool tips 55

Tracking user activity 339
Troubleshooting 353

True position tolerances 208
TTL encoders 289

Type field 28

U

Undocking toolbars 56
Unequal tolerances 162

Index 13

Unfiltering (restoring) filtered data points 170

Unilateral tolerance 212

Units 33

Units of measure 10, 29, 58, 268, 296
Unstack templates 18

Unwanted data or formatting 360
User-defined magnification 169

User access to settings 337

User activity 339

User interaction to complete a measurement 284

User interface 5,7
User messages 274
Use machine reference frame 260

Use probe teach values as recorded 260

Using video probes 77
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A% X

Variations 113 X-Y reference frame 33
VED probes 51 X bar chart 221

VED toolbar 79

Vertical grid lines 231 Z

Video camera 15
Video camera image type 346 Zero point 141
V¥deo chart 84, .135, 341, 345 Zones size 322
V¥deo chart rotatlc?n 345 Zoom 29, 116
Video edge detection 75

Video edge recognition (teach) 124
V¥deo !mage capture§ 349 Zooming to view whole part on
Video image processing 363 measurements 323
Video magnification 77 Zoom all 29, 50

Video probes 66, 340, 364

Video probe animation rate 346

Video probe data collection parameters 135
Video probe descriptions 85

Video probe system 1161

Video window 51, 348

Video window menus 51

Viewing calibration values 351

Viewing current position values 350

View menu 22, 29

W

Zeroing of the DRO axis positions 339

Zooming to view whole part on
constructions 323

Zoom functions 50
Zoom out 31

Zoom positions 119
Zoom special 30, 50
Zoom window 50

Wait for point steps 283

Wave display 293

Wide format 338

Wide window 48

Width 85,97, 135

Width tolerances 214

Windows 5, 8, 11, 22, 39
Windows presented separately 18
Windows tabbed and stacked 18
Window is missing from the screen 355
Workspaces 5,34, 65, 335
Workspace background color 303
Workspace files 335

Worm 85, 135

Worm probe 102, 107, 346
Wrong direction 356
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