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Louisiana Agriscience Education Curriculum

Course:
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Unit:
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Lesson:
Metal Technology
LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS
Content Standards:
· AgEd/FFA Student will demonstrate technical skills that reflect successful business and industry practices.
1. Agriscience Welding Technology

2. Mathematics in Agriscience

3. Agricultural Structures and Facilities
Grade Level Expectations (GLE) 
· (Science 11–12) – Chemistry – Physical Science - Measurement and Symbolic Representation – Convert metric system units involving length, mass, volume, and time using dimensional analysis
· (Math 9) - Number and Number Relations - Identify and describe differences among natural numbers, whole numbers, integers, rational numbers, and irrational numbers.
· (English 10) - Reading and Responding – Solve problems using reasoning skills, including: using supporting evidence to verify solutions, analyzing the relationships between prior knowledge and life experiences and information in texts, and using technical information in specialized software programs, manuals, interviews, surveys, and access guides to Web sites
PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to: 

· *Identifying and applying appropriate work behavior and skills in welding safety.
· Properly set up and use an oxy-acetylene torch for cutting mild steel.
· Explain the process of arc welding.
· Demonstrate the ability to complete common welds using the arc welder.
*Objective added to LSDE approved objectives.
LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks

· NCCER – Welding Level 1
Web Sites
· http://www.lsu.edu/lata/AgII.doc
· http://www.louisianaschools.net/lde/uploads/1100.pdf
· www.nccer.org
Other Resources. The following resources will be useful to students and teachers:
· Louisiana Technical College welding instructors
TERMS. The following terms are presented in this lesson:
·  Personal protection equipment (PPE)
· Accidents
· Incidents

· Material safety data sheets (MSDS)
· Oxyfuel
· Bevel
· Gouging
· Base Metal
· Joint
· Fillet
· Arc Blow
· Stringer
· Weave
· Overlapping Grinder

· DC or AC Welding Machine

· Welding Helmet

· Soapstone

· Tape measure

· Pliers

· Wire Brush

· Chipping Hammer

· Electrode Holder

· Electrodes

· Friction Lighter

· Framing Square
· Tack Weld

· Preheat

· Backfire

· Flashback

· Penetration
· Coupons
LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES
· Oxyfuel Cutting Torch
· Oxygen and Fuel Cylinders

· Oxygen and Fuel Regulators

· Metal

· Grinder
· Personal Protective Equipment

· DC or AC Welding Machine

· Welding Helmet

· Soapstone

· Tape measure

· Pliers

· Wire Brush

· Chipping Hammer

· Electrode Holder

· Electrodes

· Friction Lighter

· Framing Square

INTEREST APPROACH. 
· Display piece of steel. Ask students to identify ways that the materials can be cut or what tools could be used to cut the piece of steel. Direct the discussion into cold and hot cutting techniques and tools.

· Ask students:

· Here is a broken machinery part

· How might the broken piece be repaired?

· Should we repair the part or replace it?

· If the part is to be repaired, what skills will be necessary to complete the job?

SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1:  Identifying and applying appropriate work behavior and skills in welding safety.
Anticipated Problem: What is the correct behavior of a welder in the shop and industry?
Material is Taken from NCCER Welding Safety.

Use Power Point Presentation
Objective I: Basic Safety for Welding


Why is safety important?
· Results of Causes of injuries.
· 88% of shop injuries are involved with equipment use.
· 38% Caused by Misuse of Equipment.
· 4% Caused by Equipment Malfunction.

· Leading injuries caused by equipment

· Lacerations 71%

· Burns 6%

· Abrasions 5%
· Equipment that causes lacerations, burns & abrasions

· Table saw 15%

· All other saws 15%

· Band saw 13%

· Welding machine 4%
· Impact of injuries

· Pain & Suffering

· Loss of Limbs

· Loss of School or Work Time

· Cost

· Effect on Grades

· Effect on Athletics in the School

Causes of Accidents

· Communication

· Poor Work Habits (e.g., horseplay)
· Drug & Alcohol Abuse
·  Legal & Illegal – Decreased Awareness
· Many states have laws that prevent workers from collecting insurance benefits if they are injured while under the influence of alcohol or illegal drugs.
· Lack of Skill
· Lack of Proper Training

· Failure to Read Operators Manual

· Intentional Acts - People purposefully causing dangerous situations.
· Unsafe Acts
· Not wearing Personal Protection Equipment (PPE)

· Improper use of tools

· Taking an improper working position
· Poor Work Habits

· Procrastinating- Delayed Repair, Delayed or Improper Cleaning, etc.

· Failure to Control Fire Sources

· Fuel

· Heat

· Oxygen

“Never put off tomorrow what you can do today.”

· Safety signs

· White background and a red panel with white or gray letters

· DO NOT START

· DO NOT OPERATE

Good House Keeping Guidelines


· Keep aisles and exits clear

· Clean up spills

· Dispose of waste often and combustibles

· Remove scrap with nails out of work area

· Containers for flammable and harmful refuse must be covered

· Store all tools and equipment when you’re finished using them

OSHA Act of 1970

· OSHA – Occupational Safety and Health Administration – Mission 
· save lives, prevent injuries, and protect the health of America’s workforce.

· The General Duty Clause summarizes the intent of the OSHA ACT OF 1970

Differences between…
· Incidents
· Anything that could have caused an injury or damage if it hadn’t been caught in time

· Accidents
· Anything that causes an injury or property damage

· Injury
· Anything that requires treatment, even minor first aid.

Making a Report

· All injuries and incidents must be reported.

Welding Safety

· Oil or grease in contact with compressed oxygen will cause an explosion

· Flash burn are caused by exposing your eyes to ultraviolet light

· A regulator is attached to a cylinder valve to reduce the high cylinder pressure to the required lower working pressure

· A confined space has limited amount of ventilation.

· Carbon Monoxide

· All internal combustion engines give off a deadly odorless, tasteless, invisible gas called Carbon Monoxide

Preventing Fires

· Work in well ventilated areas

· Do Not smoke or light matches when working near combustibles.

· Keep oily and greasy rags away from heat sources.

· Store combustibles in approved containers

Extinguishing Fires

· Classes of Fires and Fire Extinguishers

· Class A – Ordinary Combustible (Wood, Paper)

· Class B – Grease, Liquid, Gasses

· Class C – Electrical

· Class D – Metal

Preventing Accidents

· Discuss how general safety procedures be applied to classroom / lab / farm situations?

Lab Safety

· Always wear proper eye protection.

· Observe all warning signs.

· Use the proper tools for the job.

· Be aware of your surroundings.

· Know where your fire extinguishers are.

· Wear gloves for your protection.

· Use properly grounded tools.

Classroom Safety

· Always wear proper eye protection.

· Report any injuries to instructor.

· No Running or Horseplay.

· Report defective tools to instructor.

· Observe all warning signs.

Objective 2: Properly set up and use an oxy-acetylene torch for cutting mild steel.
Anticipated Problem: What safety practices that should be observed when cutting cold and hot metal?
Content

Terms and Definitions
· Penetration:  Distance from the original surface of the base metal to that depth at which fusion stops.

· Backfire:  A short pop of the torch flame followed by extinguishing of the flame or continued burning of the gases.

· Flashback:  when the torch flame moves into or beyond the mixing chamber.

· Tack Weld:   A short weld used to hold work pieces together

· Preheating:  Heating prior to a welding or cutting operation
Parts of Cutting Torch Rig
· working pressure gauge
· cylinder pressure gauge
· oxygen regulator
· acetylene regulator
· hoses
· tip
· torch
· mix chamber
· spark lighter
· wrench
Benefits of Learning Oxy-Acetylene welding and cutting

· Teaches methods used in forming and controlling a weld puddle

· Teaches methods of using welding equipment and techniques that are useful in other welding processes

· Benefits of Learning Oxy-Acetylene welding and cutting

· Provides practice leading to good hand-eye coordination

· FUN

Equipment required

· Oxygen cylinder

· Acetylene cylinder

· Pressure regulators

· Two hoses encased together

· Welding torch with tips

· Welding goggles and safety glasses

· Striker

· Check valves to prevent flashback

Safety Rules for Oxy-Acetylene Workplace

· Keep work area free of grease, oil, and flammable materials

· Cool or quench hot metal and extinguish all sparks before leaving

· Safety Rules for Oxy-Acetylene Workplace

· Don’t leave torches or tips or hot metal where someone will pick them up

· Never carry matches or lighters into any work area

Personal Safety

· Shirts - keep collar and sleeves buttoned to keep out sparks and remove pockets or tape them shut

· Pants - no cuffs and come over shoe tops

· Shoes - leather, cover entire foot

· Gloves

· Leather, never use to pick up metal

· Safety Glasses  - worn under helmets and goggles

Eye Protection

· Wear safety glasses at all times

· Wear welding goggles or a face shield with a lens no. 4-6

· when in doubt start with two dark of a lens and then switch to a lighter one.

Pressure Regulating Valves

· Each regulator has two gauges mounted on a single manifold, one indicates cylinder pressure and the other indicates working pressure for the torch

· Pressure Regulating Valves

· Each regulator has an adjusting screw so pressure to the torch can be quickly controlled by turning the screw righty-tighty increases pressure, left-loosey decreases pressure

CUTTING PRESSURE SETTING

· RATIO OF 2.5 PSI OF OXYGEN

· TO 1 PSI OF ACETYLENE

· NEVER OVER 15 PSI OF ACETYLENE

· NEVER OVER 40 PSI OF OXYGEN 

· THICKNESS OF METAL AND TIP SIZE DETERMINES PRESSURE

Welding hoses

· Color

· Acetylene-red, Oxygen-green

Welding hoses

· Connecting threads

· acetylene connectors have a V-groove and left handed threads and oxygen connectors have plain surfaces and right handed threads

Parts of a welding torch

· Torch body is the part of the torch that is held like a pencil, it contains two needle valves to control flow of gas

· Welding head contains mixer, mixing throat, and the welding tip

Basic Safety Rules

· 1.  Before you start make sure personal safety is followed.

· 2.  Make sure you have had instruction

· 3.  Release adjusting screw on regulators before opening valves

Basic Safety Rules

· 4.  Stand on the opposite side of the regulator when opening a valve

· 5.  Open cylinder valve slowly, oxygen first all the way open acetylene just a quarter of a turn

Basic Safety Rules

· 6.  Do not use or compress acetylene at pressure higher than 15 psi.

· 7.  Set working pressures as desired.

· 8.  Light acetylene first, shut it off first

Basic Safety Rules

· 9.  Never use oil on regulators or any equipment

· 10.  Do not use oxygen as a substitute for compressed air

· 11.  Keep heat, flames and sparks away from combustibles.

Basic Safety Rules

· 12.  Keep hoses out of sparks or spatter to prevent leaks

Types of Flames

· Oxidizing

· Excess oxygen with no feather, makes hissing sound

· least used for anything 

Types of Flames

· Neutral

· burns equal amounts of oxygen and acetylene and has a clear edged inner cone

· most used

Types of Flames

· Carburizing

· Excess acetylene with an acetylene feather two to three times the length of the inner cone

· used some in hard surfacing, adds carbon to metal

Safely lighting a flame

· check the torch valves to make sure they are closed

· open the oxygen tank valve full open

Safely lighting a flame

· open the acetylene 1/4 turn

· open the oxygen torch valve to get proper working pressure

Safely lighting a flame

· close oxygen torch valve

· open the acetylene torch valve and set the working pressure

Safely lighting a flame

· close the torch valve

· open the acetylene torch valve 1/8 of a turn

Safely lighting a flame

· point the torch away from everything

· strike a spark to ignite

Safely lighting a flame

· open the valve until it jumps off the tip

· close the valve slightly to bring the flame back to the tip

· open the oxygen valve until a neutral flame is reached

Guidelines for Flame adjustment

· To get a neutral flame, always start with more acetylene, then increase oxygen until the acetylene feather disappears from the center cone

· excess oxygen causes molten metal to spark

Guidelines for Flame adjustment 

· make sure regulators are set for the pressures recommended for the tip size

· Harshest flame is when which jumps off the tip, you want just prior to jumping off the tip

Shutting down the unit

· Close the acetylene valve

· Close the oxygen valve

· Shut off the tanks

· Open the acetylene to purge the line

Shutting down the unit

· When both gauges read zero, close the valve

· Open the oxygen valve

· When both gauges read zero, close the valve

· Release pressure by turning adjusting screw left (out)

· Coil hoses and put tools away

Review Safety

Safety comes first!

· Always wear safety glasses.

· When working with heated objects, always wear gloves.

· No running or horseplay.

· Learn to do a job the right way.

· Report all injuries to the instructor.

· Observe all warning signs or tags.

· Turn off machines when not in use or during repair.

· Unless you have been taught to run a machine, don’t use it.

· Always use the proper tool for the job.

· Avoid wearing loose or overly baggy clothing when working with machinery.

· Be aware of people around you at all times.

· Use correct shaded lens when welding.

· Know where fire escapes and fire extinguishers are.

Oxy-acetylene Safety

· When working with a lighted torch, always wear dark goggles to protect your eyes from sparks and intense light.

· Wear heat-resistant, nonflammable gloves.

· Keep area and clothes free from grease or oil.

· Do not oil or grease cylinder screws.

· Wear coveralls (avoid loose clothing, trousers with cuffs, and pockets.

· Some metals require you to wear a respirator           
-galvanized iron, lead, zinc, beryllium, 

cadmium


· Report defective material or tools to instructor

· Welding and cutting should be done in well ventilated areas

· Use soap and water to check for gas leaks

Cylinder Care

· Store or place cylinders in safe places with secure chains around them.

· Keep sparks and flames away

· Always store tanks with safety caps.

· When “cracking the cylinder valve” do not stand in front of the cylinder valve.

· When in use, open oxygen cylinder all the way.

· When in use, open acetylene cylinder one quarter turn. 

· Do not use cylinders without proper pressure regulators.

· Do not use undue force in trying to open or close a cylinder valve.

Hose Care

· Oxygen hoses are green, acetylene hoses are red

· Oxygen hose fittings have right-hand threads

· Acetylene fittings have left-hand threads

· Never used damaged hoses.

· Do not allow hoses to come in contact with hot metal or where sparks could accumulate

Torch Care and Lighting

· Never use a match to light torch.

· Do not light your torch from another person’s flame

· Always use correct pressures

· Be careful when handling a lit torch.  Know where other people are and where combustibles are.

Objective 3: Explain the process of arc welding.
Anticipated Problem: How are equipment and supplies selected for use with shielded metal arc welding?
Content

Objective III: 
Welding

ARC WELDING
· Arc welding-is the process of fusing

· metals by heat created in an electric arc  

TYPES OF ARC WELDERS

· A.C. and D.C. (alternating current and direct current)

· and (Non-generator type that produces both A.C. & D.C. current)

Define Electrode 

· A core of wire covered with flux.

Purpose OF Flux
· Provides a gaseous shield and slag coat that 

· protects the weld from gases in the air.

Symbols On Electrodes
· E6013

· E-Electric Arc, 60- Tensile strength (60,000 PSI.)

· Third # is welding position.

· 1=All positions, 2=Flat & Horizontal only.

· 3=Flat only.

STARTING THE ARC 

· Tapping

· Striking

PARTS OF WELDER

· 1. Ground Clamp.

· 2. Electrode Holder insert bare end of electrode.

· 3. Amp selection wheel.

· 4. Start switch.

Ground Clamp

· Clamped to table (Metal)

Angle OF Electrode

· 15-20 Degrees from vertical

· Book says 80 degrees

Electrode Movements

· Circles

· Crescents

· Weaves

Chipping Hammer
· Removes slag.

· Slag-scab formed on top of weld.

Preventing Heat Distortion

· A. Small Tack Welds.

· B. Back step-series of short of short beads.

· C. Preheating and penning with hammer.

Most Commonly Used Electrode

· E6011

· E6010

· E7018

E6011 Electrode

· Used when metal does not fit together well.

Methods OF STARTING AN ARC

· A. Taping.

· B. Scratching-striking.

Application:

· Use metal you cut with the torch to make the following welds:

· Pad of beads

· Flat Butt

· Outside Corner

· Lap

· T-weld

Personal Protective Equipment

· Probably saved more lives and serious injuries than any single component of safety

· The best protective equipment is of no use unless you use it. 

· Inspect it regularly

· Use it properly and correctly

· Never alter or modify it in any way. 

Examples of Personal Protective Equipment includes:

· Hard Hats

· Safety glasses, goggles, and face shields

· Safety harness

· Gloves

· Safety toed shoes

· Hearing protection

· Respiratory protection

MSDS Sheets Must Contain the Following Information:

· The identity of the substance

· Exposure limits

· Physical and Chemical Characteristics of the substance

· The kind of hazard the substance presents

· Precautions for safe handling and use

MSDS Sheets Must Contain the Following Information: cont.

· The reactivity of the substance

· Specific control measures

· Emergency first-aid procedures

· Manufacture contact for more information

Your Responsibility

· Know where the MSDS sheets are on your job site

· Report any hazards you spot on the job site to your supervisor

· Know the physical and health hazards of any hazardous materials on your job site, and know the precautions needed to protect yourself from these hazards

· Know what to do in case of an emergency

· Know the location and content of your employers written hazard communication program 

Fire Safety

· Many materials used on construction sites are flammable

· Many construction activities create sparks

How Fires Start

· Three things are needed for a fire to start:

· Fuel (Anything that when combined with oxygen and heat that will burn)

· Heat (Anything that will raise the fuel’s temperature to the flash point

· Oxygen: Always present in the air

Fire Prevention

· Make sure the three elements needed for a fire are not all present at the same time

· Work in well ventilated areas

· Never smoke or light matches when working with flammable materials

· Store combustible materials in approved containers only

Objective 4: Demonstrate the ability to complete common welds using the arc welder.
Anticipated Problem: What are the procedures and techniques for shielding metal arc welding?
Content

Objective IV: 
Demonstrating
SMAW

Objectives

· Identify different types of welded joints with 100% accuracy.

· Describe the properties of the joints with 80% accuracy.

· Identify different types of welds with 100% accuracy.

Types of Welded Joints

· Butt joint

· Corner joint

· Edge joint

· Lap joint

· T joint

Square Butt Joints

· Used to butt weld light sheet metal.

· 1/16 to 3/16 thick metals.

Beveled Butt Joints

· Used to butt weld heavier pieces of metal together.

· 3/8 to ½ inch metal can welded using a single V or U joint.

· ½ Inch metal and up can be welded using a double V or U joint.

Beveled Cont.

Corner Joints

· Used to join to pieces of metal that are approximately right angles to each other.

· Closed corner joint is used on light sheet metal were strength is not a required at the joint.

· Half open corner joint is used on heavier metal when welding can only be done on one side. Used when load is not severe.

Corner Cont.

· Open corner joint is used on heavy material. It is the strongest of the corner joints.

· Corner joints on heavy material are welded on both sides. The outside first them reinforced on the inside.

Corners Cont.

Edge Joints

· Used to join two parallel or nearly parallel pieces of metal. Not very strong.

· Used mainly to join edges of sheet metal, reinforce flanges of I beams, and mufflers.

Lap Joints

· Used to join two overlapping pieces of metal.

· Single lap joint welded from one side.

· Single lap joint welded from two sides develops full strength.

· Off set lap joint is used when two pieces of metal need to be joined in the same plain.

Lap Joints Cont.

· A- single lap joint, one weld.

· B- single lap joint, two welds.

· C- offset lap joint.

Tee Joints

· Used to join two pieces of metal that are approximately 90 degrees to each other, but the surface of one piece of metal is not in the same plain as the other metal. 

Tee Joints Cont.

· A- plain tee

· B- single beveled

· C- double beveled

· D- single J

· E- double J

Types of Welds

· Fillet weld- basic weld used. Used when joining two pieces of metal without preparing the surface of the metal first.

· Groove weld- basic weld, used when preparing the metal before welding it into place.

Fillet Welds

Groove Welds

CRITICAL THINKING ACTIVITY
You are an experienced welder working for a reputable welding contractor. John at Massive Construction Company brought in a broken bracket from the gantry of their 150 ton crane. This was a part which was critical to the safety of the crane, made of a sophisticated alloy, and required exacting welding techniques and testing. Your shop completed the job professionally and certified the part. John was completely satisfied with the results. However, when your shop submitted a bill of $XXX to Massive Construction Company, their accounting department demanded an explanation for why it cost so much to simply weld a little bracket. Over the phone, one of the accounting supervisors even suggested that your shop's bill was outrageous. He has asked for an explanation in writing for why the repair was so expensive.

Your task: Write a letter to their accounting department justifying your shop's bill.
REVIEW/SUMMARY. Use the student learning objectives as the basis for review and sum​mary. 

· You must wear a long sleeve shirt, long pants without cuffs (non-flammable, like cotton) and leather welding gloves. - A good eye shield or welding hood must be used. 
· Get a fire extinguisher and always have it nearby for immediate use in that event it is necessary. 
· NEVER MIG or ARC weld where water will be in contact with you or the surfaces you are welding. This will electrocute you - welding YOU rather then METAL! 
· Use proper ventilation, as the fumes are harmful if welding in an un-vented area. I usually leave the garage door open when welding and then take a break away from the area till they expelled. 
· Disconnect any and all major electrical components from the car, like the battery, the alternator, etc. before attaching the welder. If you weld with these attached, you might destroy them.
HAVE STUDENTS USE JEOPARDY POWER POINT(included in presentation)
APPLICATION. 
Objective One: Welding Safety

A. Have all equipment on hand and walk students through the shop

B. Have students act out different behaviors that are good and bad in the shop environment.

Objective Two: Oxyfuel Torch

A. Demonstrate to students one on one how to make a cut

B. Allow students to make a cut using mild steel

Objective Three: Explain Welding Process
A. Have students watch you make a weld a couple at a time.

B. Have students practice doing stringer beads on a flat plate.

Objective Four: Demonstrate SMAW

A. Have students make butt welds using two coupons.

B. Advance students can make other welds in different positions
EVALUATION. 
BASIC SAFETY EXAM

NCCER Basic Safety Study Guide

Name_______________________________________ Date_______________________

1. Work that takes place near a hazard but not in direct contact with it is called __________work. (3.4.0)

2. A red barricade in a work area indicates danger   ____________________ (4.2.0)

3. One of the most common safety grounding systems used to protect your from accidental electrical shock is the _____________ _ system. (10.0.0)

4. The lanyard on a safety harness must be short enough to prevent you from falling more than _ _________________. (5.2.3)

5. Write the textbook definition of safety (2.0.0)_________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. Failure to communicate can cause accidents. _____________________ that other people know and will do what you think they will do can cause accidents. (2.1.1)

7. Safety signs give general _____________________ and __________________ about safety measures.(2.1.1)

8. Examples of poor work habits are _____________________________, ___________________, and ____________________________. (2.1.2)

9. Yellow signs with a black panel with yellow letters are __________ signs.(2.1.1)

10. The highest safe standing level on an extension ladder is the _______ ___ _____ rung from the top. (7.1.6)

11. The color of the oxygen hose is _________. (3.2.1)
12. If your doctor prescribes medication that you think might affect your job performance, you should ___________________________________________. (2.1.3)

 13. An unsafe condition is a physical state that is different from the acceptable ________________ or _____________________ condition found on the job site. (2.1.8)

14. Most hardhats are now made of  _______________________ ____. (5.2.1)
15. There are _________________ ____ categories of on-the-job events. (2.4.0)

16. If an electrical current cannot complete its circuit, it will try to go to __________________ ____________. (10.0.0)

17. Flash burns can cause serious eye damage. Never wear ___________ __ when welding. (3.1.0)

18. Definitions:

     A. ______________ is a person, who by experience, has been authorized by the employer to handle safety problems. 

     B. _______________ is a person who possesses a recognized degree, certificate, extensive training and experience in solving and resolving safety issues.  (2.3.3)

19. What are three categories of on-the-job events? ________________________, __________________, and _____________________________ (2.4.0)

20. For your safety, you must know the _____________  ________________where you are working and how to prevent accidents and injuries. (3.0.0)

21. Keep oxygen away from sources of flame and combustible material, especially substances containing _________________, _____________________, or ____________________________. (3.1.0)

22. You must never __________________ your personal protective equipment. (5.2.0)

23. Heat is anything that will raise the fuel’s temperature to the ___________ _____ point. (9.1.0)

24. Because heating and cutting metals can create ______ _____, always perform cutting operations in a well-ventilated area. (3.2.2)

25. Someone who has the knowledge and experience to handle problems is a _______ (2.3.3)

26. A type 1A ladder is rated for _________________ ________._ use. (7.1.0)

27. Every shipment of a hazardous substance must be accompanied by a/an ______________ __which must be made available on every job site. (8.1.0)

28. Poor housekeeping, excessive noise, and inadequate guards are __________________________ (2.1.7)

 29. If you are going to step off a ladder onto a platform on roof, the top of the ladder should extend at least ____________ __ feet above the point where the ladder touches the platform on the roof. (7.1.3)

30. Every electrical cord should have a  _______________attached to it. (10.1.0)

31. Always use a friction striker to light a ___________ __________. (3.2.0)
32. To protect against brief exposure to gas or fumes, use _____________________________ (5.2.7)

33. You must check three things before and during welding operations: hoses, regulators, and ____________________ (3.2.0)

34. One basic job site electrical safety guideline is to use only a ________________for plugs. (10.1.0)

35. Posts and chain, steel cable, and __________ ____ are acceptable materials for protective barricade. (4.2.0)

36. Heating and cutting metals with an oxyfuel torch can create toxic fumes. Always perform cutting operations in a ______________ ___________________ area. (3.2.2)

37. In many construction jobs you will work near or in trenches or excavations. _______________ and ______________ __________ are hazards in these areas. (3.3.0)

38. Never put ________________, _______________________, or ________________ or ________________ within ____________ of the edge of a trench. (3.3.0)

39. Work that is done near a hazard but not in direct contact with it is called _____________ work. (3.4.0)

40. A _________________ __________________ system safeguards workers from hazardous energy while they work with machines and equipment. (4.0.0)

41. Never operate any ______________, ______________, ____________________, or _______________________ that has a lock or tag attached to it. (4.1.0)

42. Warning barricades alert workers to hazards but provide ____ __________ _____________. (4.2.0)

43. Hole covers must be strong enough to support ________________ ____ _____________ of anything that may be placed on top of them. (4.2.0)

44.  _____________ ____________________ ________________ is designed to protect you from injury but is of no value if it is not kept in ________________ _____________ and used when your need it. (5.0.0)

45. Four things you must do for personal protection equipment to be of any use to you.(5.2.0) 

     ___________________________________

     ___________________________________

     ___________________________________

     ___________________________________

46. Damage to most parts of the body causes pain, but _____________ damage does not always cause pain. (5.2.6)

47. _______ _________ of all occupational injuries happen when workers are handling or moving construction materials. (6.0.0)

48. Lifting ________________ _____________ ___________ can land you in the hospital. (6.0.0)

49. Overloading a ladder means exceeding the __________________ _____________ ___________ of a ladder. (7.1.0)

50. Ladders should be used only on stable and level surfaces unless they are __________

________________________________________ to prevent any accidental movement. (7.1.3)

51. If a scaffold is more than 10 feet high, check to see that it is equipped with _____________, ________________, and ____________________. (7.2.3)

52. Use MSDS to__________, ___________ , and __________ of hazardous materials safely. (8.1.0)

53. The final responsibility for your safety rest with _______________. (8.2.0)

54. The best way to ensure fire safety is to ________________ a fire from ________________. (9.2.0)

55. Working near exposed electrical equipment can be safe, but only if you ___________

_________________________________________________. (10.2.0)

Answers To Sample Test
NCCER Basic Safety Study Guide

Name_______________________________________ Date_______________________

1. Work that takes place near a hazard but not in direct contact with it is called proximity work. 

2. A red barricade in a work area indicates danger falling objects 

3. One of the most common safety grounding systems used to protect your from accidental electrical shock is the GFCI_ system. 

4. The lanyard on a safety harness must be short enough to prevent you from falling more than six feet. 
6. Failure to communicate can cause accidents. Assuming that other people know and will do what you think they will do can cause accidents. 

7. Safety signs give general instructions and suggestions about safety measures.

8. Examples of poor work habits are procrastination, carelessness, and horseplay. 

9. Yellow signs with a black panel with yellow letters are caution signs.

10. The highest safe standing level on an extension ladder is the forth rung from the top. 

11. The color of the oxygen hose is green.  
12. If your doctor prescribes medication that you think might affect your job performance, you should ask about its effects.

 13. An unsafe condition is a physical state that is different from the acceptable normal or correct condition found on the job site. 

14. Most hardhats are now made of fiberglass. 
15. There are three categories of on-the-job events. 

16. If an electrical current cannot complete its circuit, it will try to go to ground.
17. Flash burns can cause serious eye damage. Never wear contact lenses when welding. 

18. Definitions:

     A. competent person is a person, who by experience, has been authorized by the employer to handle safety problems. 

     B. Qualified person is a person who possesses a recognized degree, certificate, extensive training and experience in solving and resolving safety issues.  

19. What are three categories of on-the-job events? Injuries, accidents and incidents.
20. For your safety, you must know the specific hazards where you are working and how to prevent accidents and injuries. 

21. Keep oxygen away from sources of flame and combustible material, especially substances containing oil, grease, and petroleum products.
22. You must never alter or modify  your personal protective equipment. 

23. Heat is anything that will raise the fuel’s temperature to the flash point. 

24. Because heating and cutting metals can create toxic fumes always perform cutting operations in a well-ventilated area. 

25. Someone who has the knowledge and experience to handle problems is a qualified person. 

26. A type 1A ladder is rated for professional use. 

27. Every shipment of a hazardous substance must be accompanied by an MSDS  (Material Safety Data Sheet.) which must be made available on every job site.

28. Poor housekeeping, excessive noise, and inadequate guards are unsafe conditions. 

 29. If you are going to step off a ladder onto a platform on roof, the top of the ladder should extend at least three feet above the point where the ladder touches the platform on the roof. 

30. Every electrical cord should have a U. L. label attached to it. 

31. Always use a friction striker to light a cutting torch. 
32. To protect against brief exposure to gas or fumes, use full facepiece mask
33. You must check three things before and during welding operations: hoses, regulators, and the work area.
34. One basic job site electrical safety guideline is to use only a concealed receptacle for plugs. 

 35. Steel, cable and wood are acceptable materials for protective barricade. 

36. Heating and cutting metals with an oxyfuel torch can create toxic fumes. Always perform cutting operations in a well ventilated area. 

37. In many construction jobs you will work near or in trenches or excavations. Cave ins and falling objects are hazards in these areas. 

38. Never put tools, materials, lose dirt or rocks within two feet of the edge of a trench. 

39. Work that is done near a hazard but not in direct contact with it is called proximity work. 

40. A lock out, tag out system safeguards workers from hazardous energy while they work with machines and equipment. (4.0.0)

41. Never operate any device, valve, switch or piece of equipment  that has a lock or tag attached to it. 

42. Warning barricades alert workers to hazards but provide no real protection.  

43. Hole covers must be strong enough to support three times the weight of anything that may be placed on top of them. (4.2.0)

44.  Personal protective equipment is designed to protect you from injury but is of no value if it is not kept in good condition and used when your need it. (5.0.0)

45. Four things you must do for personal protection equipment to be of any use to you.


1. Regularly inspect it

            2. Properly care for it

            3. Use it properly when needed

            4. Never alter or modify it in any way. 

46. Damage to most parts of the body causes pain, but ear damage does not always cause pain. 

47.  1/4th of all occupational injuries happen when workers are handling or moving construction materials.

48. Lifting the wrong way can land you in the hospital. 

49. Overloading a ladder means exceeding the maximum intended load of a ladder. 

50. Ladders should be used only on stable and level surfaces unless they are secured at both the bottom and the top to prevent any accidental movement. 

51. If a scaffold is more than 10 feet high, check to see that it is equipped with top rail, mid rail and toe boards.
52. Use MSDS to manage, use and dispose of hazardous materials safely. 

53. The final responsibility for your safety rest with you.
54. The best way to ensure fire safety is to prevent  a fire from starting.
55. Working near exposed electrical equipment can be safe, but only if you keep a safe working distance
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Ag/ABC Welding Final  Study Guide

Directions: REWRITE QUESTIONS AND ANSWER
Questions

1. What is a fusion process where heat is obtained from an electric arc, which is formed between a base metal and an electrode?

2. What is the correct travel angle when welding?

3. What is the correct work angle when welding?

4. T or F
Don’t strike arc until your helmet is in place.

5. T or F
The amp setting is determined by the rod size and metal thickness

6. T or F
The size of rod used is based on the thickness of metal.

7. T or F
When welding you should keep your rod an eight of an inch away from the metal.

8. T or F
When welding correctly you should hear a noise that sounds like something frying.

Types of Joints

Label the following Joints
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FPigure 6-17. Butt joints in light sections.
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Figure 6-18. Butt joints in heavy sections.



[image: image3.png]Figure 6-19. Corner joints for sheets and plates.
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Figure 6-20.

Edge joints for light sheets and plates.



[image: image5.png]Figure 6-21. Lap joints.
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Figure 6-23. Edge preparation for tee joints.




Multiple Choice: Write the best answer to the question on your answer sheet.

1. What four things should be wore to protect yourself when welding of the follow should you wear to protect yourself?

2. An arc weld requires what number lens?

3. To avoid electrical shock, you should check to see if what?

4. Protect welding cables by doing what?

5. You should handle hot metal with what on and what tool?

6. If the electrode sticks to your metal you should first do what?

True or False: Write a “T” for True and “F” for False

1. The welder should be properly installed and grounded.

2. A welder can weld without adequate ventilation but it is not advised.

3. You should wear synthetic clothing while welding.

4. Wearing shorts can help prevent you from getting burned.

5. You must wear a helmet to weld but you do not have to wear eye protection to chip or grind.

6. You would only weld in non-fire safe areas.

7. It is safe to weld on drums, barrels, tanks, or other containers.

8. After welding, you should mark your metal with soap stone with the word “cold” on it.

9. A well-stocked first aid kit is a good idea to have when welding.

10. The welder, but not the observer, must wear a welding helmet.

11. To avoid electrical shock, the welder should check to see if the ground is properly installed and clamped.

12. You should not submerge hot metal completely because it will produce steam and will burn you.
True or False

___1.
SMAW stands for Stick Metal Arc Welding.

___2.
The type of welder used is dictated by electrode type.

___3.
Welders should wear dry, leather gloves or mittens while welding.

___4.
It is not necessary to consult an electrician when grounding and wiring a welder machine.

___5.
Damaged welding cables can be easily repaired with tape.

Fill in the Blank

      6.
Never touch the contact tips on the 


 holder.

      7.
The welding area should be cleared of 

 or volatile material.

      8.
Welders wear helmets with a filter 

.

      9.
The 

 cable should be securely attached to the material being welded.

     10. Avoid welding in a damp or 

 area.

True or False

___1.
It is important to go very slowly when welding a horizontal stringer.

___2.
Keep the rod behind the crater when welding a vertical down stringer.

___3.
A vertical down stringer allows more penetration than a vertical up stringer.

___4.
According to the tape, a vertical down butt weld is very easy.

___5.
Only one technique is recommended for a vertical up weld.

Fill in the Blank

     6.
A vertical up with an E7018 produces lots of slag because the E7018 is coated in 

 flux.

     7.
When performing an overhead weld, it is even more important to protect    yourself against hot 


     8.
An overhead weld should look the same as a 
 position weld.

     9.
An E7018 electrode is recommended for medium and high 


 steel.

     10. The last 

 on the electrode indicates the type of weld for which it is suited

Welding Math

1. 232 feet + 15 yards = 

2. 20 yards – 20 feet = 

3. The company has 12 welding machines to give out to each site. There are currently 4 different sites with 5 plugs at each site. How many machines should be shipped to each site.

4. B and S construction needs 2412 rods to complete a project on site. The project manager currently has 4 welders. How many rods will each welder need to complete the job.

Identify the following tools: DRAW THE FOLLOWING ITEMS and LABEL.

a. Speed Square

b. Carpenter Square

c. Automatic Chalk Line

d. Steel Tape

e. Level

f. Line Level

g. Hack Saw

h. Chisel

i. Tin Snips

j. File

k. Rubber Mallet

l. Ball Pen Hammer

m. Curved Claw Hammer

n. C Clamp

o. Needle Nose/Long Nose Pliers

p. Bar Clamp

q. Vise Grip Pliers

r.  Bench Vise

s. Phillip Screw Driver

t. Standard Screw Driver

u. Open End Wrench

v. Crescent or Adjustable Wrench

w. Ratchet

x. Socket

y. Flat head and Phillip Screw

z. All Welding Equipment and Torch Equipment

D
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E
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