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Agricultural Mechanics
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Name:_______________________________

Date:___________________
Safety in Agricultural Mechanics

GOAL

Students will practice safety at all times in the agricultural mechanics shop.

OBJECTIVES

The Students Will Be Able To:
General Shop Safety

	· Identify common hazards in agricultural occupations and the agricultural education laboratory.

· Define safety terms.

· Explain methods of accident prevention in the laboratory.

· Explain the importance of an organized and well maintained working and learning environment

· Demonstrate the proper procedure for lifting heavy objects to prevent back injury.
	· Recognize the chain of events and speed at which accidents can occur.

· Describe procedures to take when an accident occurs.

· Identify the location, content and use of Material Safety Data Sheets (MSDS).

· Prescribe safety rules for the workplace and the agricultural education classroom.

· Identify safety equipment in the agricultural education laboratory.

· Score 100% on the agricultural education safety examination.


· Explain safety hazards of arc welding, GMA welding, oxyacetylene welding and cutting, hand and power tools, and plasma cutting.

· Practice safety when arc welding, GMA welding, oxyacetylene welding and cutting, using hand and power tools, and plasma cutting.

· Explain the importance of safety glasses and safety clothing

· Properly dress for safety in the agricultural mechanics shop

· Prevent bodily injury by always practicing safety

Safe Use of Shop and Shop Equipment Agreement

Complete all safety activities for the following equipment and sign the agreement below when complete.

· General Shop Safety

· Chop Saw

· Band Saw

· Drill Press

· Portable Drill 

· Stationary Grinder

· Portable Grinder

· Oxyacetylene Cutting/Welding

· Arc Welding

· Plasma Cutting

· TIG/MIG Welding

· Forge

· Crucible Furnace

· Sheet Metal Bender/Break/Roller

· Soldering

· Manual Shears

I have taken the exams for all equipment listed above and have correctly answered the questions. I have participated in demonstrations and successfully demonstrated the safe operation of the equipment listed above with my instructor’s supervision. I promise to conduct myself in such a fashion that I will not create hazards that may cause injury to others or myself while working in the shop. I will wear safety glasses at all times while in the shop. I understand that failure to follow all safety rules can lead to removal from the class and a failing grade.

Signed:____________________

                                                                                                                           Student     
_________________

   Instructor        

      





Date:_____________________

General Shop Safety

An Introduction

What is an accident?

· An unfortunate even causing loss or injury resulting from carelessness, unawareness, ignorance, or a combination of causes.

Factors that may cause accidents

· 80 % from unsafe acts

· 20% by unsafe conditions

Accident Causing Factors

· Background of a person

· Personal habits

· inexperience

· Defects of a person

· Lack of knowledge or skill

· Improper attitude

· Physical deficiency


· Unsafe acts and conditions

Which of the three is the most easy to correct?

Emergency Procedure

· Notify teacher of any injury or hazardous situation

· Call 911 if teacher or other authority figures are not available

· If someone is injured with chemicals

· Flush with water

· Send/take the chemical and MSDS with patient

· In case of volatile materials, clear everyone from the area

· If excessive bleeding occurs, apply pressure

· If a victim is in contact with electrical power, cut the power before trying to pull them off the source

Safety Equipment

	· Chemical Aprons

· Safety glasses

· Welding helmet

· Face shields

· Respirator

· Saw push sticks


	· boots

· Welding Aprons

· Chemical Spray Units

· Hard Hats

· Hearing Protection

· Dust Mask

· Gloves




Rights to Know Laws

· Laws know as “Right to Know Laws” are in place that businesses are required to obey

· Laws require that employees be made aware of hazards in the workplace

General Rules of Conduct and Safety
The following rules must be observed to insure your safety and the safety of others in the agricultural education classroom and laboratory.
1.
Your concern for safety should begin even before the first lab or shop activity.  Always read and think about safety before starting an activity.

2.
Perform laboratory work only when your teacher is present.  Unauthorized or unsupervised laboratory experimenting is not allowed.

3.
Know the location and use of all safety equipment in your laboratory. These should include the eye wash station, first‑aid kit, fire extinguisher, and safety shower (if available).

4.
Wear safety glasses or goggles at all times in the wood and metal shop.  Wear protective clothing and eye protection at all times as directed by the instructor.  Tie back loose hair and secure loose clothing.

5.
Check chemical labels twice to make sure you have the correct substance. Pay attention to the hazard classification shown on the label. 

6.
Avoid unnecessary movement and talk in the laboratory.

7.
Gum, food, or drinks should not be brought into the laboratory. 

8.
Never sniff chemicals and do not place your nose near the opening of a chemical container.

9.
Any laboratory accident, however small, should be reported immediately to your teacher.

10.
In case of a chemical spill on your skin or clothing rinse the affected area with plenty of water. If the eyes are affected, water‑washing must begin immediately and continue for 10 to 15 minutes or until professional assistance is obtained.   

11.
When discarding used chemicals, etc, carefully follow the instructions provided.

12.
Know where the Material Safety Data Sheet sheets are located and how to use them.

13. No horseplay, running, etc. is allowed at anytime in lab/shop or classroom.

14. Do not use equipment unless you have been instructed on its use and safety precautions, and    given permission to do so.

15.
Keep all tools stored in their correct location while not in use.

16.
Make sure all safety devices, guards and other items of protective equipment are in place and working at all times.

17.
Make sure compressed gas cylinders are kept chained to a wall or on a secure 


rack with caps on tightly.

18.
Before making adjustments on any piece of equipment, make sure it is turned off and unplugged.

19.
Keep your work area clean and clear of hazards.

20.
If water has been spilled on the floor,  clean it up immediately.  If a hazardous chemical has been spilled, notify your teacher but do not attempt to clean it up until you are told to do so.

21.
Do not put hands and fingers closer than 2 inches to a blade while using saws, and drills, etc.

22.
Know where all tools, chemicals, and equipment are located in the shop.

23.
Always use the proper tool for the job.

24.
Do not  stand closer than 6 feet to power equipment being operated by someone else.

25.
Recognize the color coding for shops and observe all regulations regarding color coding:

    

Safety RED          =
DANGER

Safety ORANGE = 
WARNING
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Safety YELLOW = 
CAUTION

Safety BLUE       = 
INFORMATION

Safety GREEN    = 
SAFETY





Safety WHITE     = 
TRAFFIC MARKING

26.
Lift heavy objects safely, using proper lifting 

      techniques.

27.       Never throw anything in the classroom or lab.

28. Take responsibility for the safety of yourself and others.  Follow tool and equipment safety manuals.  Obey rules and guidelines as well as the instructions of your teacher.  Use good judgement for safety sake.  If in doubt ask!!
Hand Tool Safety

· Use the right __________ and __________  of tool for the job

· Follow the correct __________  for using every tool

· Keep cutting tools __________  and in good condition

· Don’t work with __________  or __________  hand

· Handle __________  or __________  tools with care

· Always carry sharp or pointed tools with the point __________

· Never carry tools in your __________

· Don’t use tools that are __________  or __________

· Chisels or punches  with __________  heads should be ground smooth

· Don’t use a file without a __________

· Don’t use __________ as __________  or __________

· Don’t use a “cheater” with a wrench

· After using a tool, __________  it and __________ it to its proper place

· If anything__________ or __________, __________  it to your instructor at once

· Never place tools & materials where they hang on the __________  of the table

· Don’t use tools for things they weren’t  meant for
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Cut __________  from yourself  when using sharp tools

· Don’t __________  or __________  with file.
Power Tool Safety
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· Don’t operate a machine until: 

     A) receiving  proper __________

     B) you fully understand __________
     C) you have __________  
· Always wear __________ protection

· Know and understand all the __________ safety rules

· Use all __________ exactly as they should be used

· Make all __________ with the power __________
· Power tools should be __________ and __________ at regular intervals by qualified repair people

· Be sure all power tools are __________ with a 3-wire conductor cord when required

· Before connecting to a power source, make sure the switch is __________
· Make sure everyone is __________BEFORE you turn on the power

· __________ and __________the machine yourself-__________WITH THE  MACHINE UNTIL IT __________  !!!

· Keep a safe distance between your __________ and all moving parts

· Operate the machine by __________ - unless you need a helper

· Never work on a machine or power tools when you are __________ or __________
· Don’t __________ or __________ on machines or tables

· Give your machine your full __________.  Don’t look away or talk to others

· Never startle, speak, or distract in any way, someone  who is using a power tool or machine

· Be sure your hands are __________
· __________your work before you begin

· When two people work on a machine, THE PERSON WHO IS __________ THE MACHINE should give all the __________
· Don’t leave a machine __________ while it is running!!!!

· Disconnect the electrical power __________ you oil or clean a machine

· Keep your work area __________ & clear

· Notify your __________if anything  breaks or malfunctions

· Get __________treatment for every __________

Equipment Safety

Chop Saw
1. For operation of the chop saw, a full face shield and safety glasses are required. Operators should always wear safety glasses under a full face shield. 

2. Gloves, loose clothing, jewelry, or any dangling objects including long hair should not be worn as they may catch in the rotating parts of the saw. 

3. All guards must be in place and operating. If a guard seems slow to return to its normal position or hangs up, adjust it or repair it immediately. Unplug or lockout power when making repairs. 

4. Hands and fingers must be kept clear of the path in which the  blade travels. 

5. Clean the lower guard frequently to help visibility and movement. Unplug before adjusting or cleaning. 

6. Use only the recommended RPM  and sizes of blades. 

7. Regularly check and tighten the blade and the blade-attachment mechanism. 

8. Prior to installing or changing a blade, be sure to lockout or unplug equipment. Ensure that the blade and its related washers and fasteners are correctly positioned and secured on the saw's arbor. 

9. To avoid losing control or placing hands in the blade path, hold or clamp all material securely against the fence when cutting. Do not perform operations freehand. 

10. Never re-cut small pieces. Long material should be supported at the same height as the saw table. 

11. Never place hands or fingers in the path of the blade or reach in back of the fence. 

12. Use the brake if one is provided. To avoid contact with a coasting blade, do not reach into the cutting area until the blade comes to a full stop. 
13. After completing a cut, release the trigger switch and allow the blade to come to a complete stop, then raise the blade from the workpiece. If the blade stays in the cutting area after the cutting is complete, injury can result from accidental contact. 
Directions: Label the following parts on the chop saw diagram below:

Trigger Switch     Blade Lock    Motor     Blade         Guard         Fixed Guard    Fence     Fence Lock  

Tightening Lock     Screw Tightener
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Chop Saw Safety Exam

Use the BEST answer to complete

the following:

1. 
Always hold the work firmly ( Away from  Against) the fence and table.

2. 
The machine ( Should  Should not) be stopped by pushing a piece of scrap against the side of the blade.

3. 
The guard sections can easily be checked for proper operation ( Before  After) using the machine.

4. 
The trigger switch and the brake button ( Can  Cannot) be used together to gain better control.

5. 
Fingers should be kept ( Inside  Outside) of the blade guards.

6. 
If the machine is not working properly you should:


_______________________________________________________

List five SAFETY procedures you should do before you operate this machine:

7. 
_____________________________________________________________

8. 
_____________________________________________________________

9. 
_____________________________________________________________

10. 
_____________________________________________________________

11. 
_____________________________________________________________

Horizontal Metal Cutting Band Saw
Band Saw Notes
Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper instructions have been received.

1. Wear approved eye protection

2. Be sure all guards are in place and operating correctly.

3. All adjustments to the chip removal brushes, guides, vise and drive system should be done with the power off.

4. Be sure the blade guides are properly adjusted before starting the cut.

5. Be sure the material being sawed is properly positioned and tightly clamped before starting the cut.

6. Do not allow the blade to drop on the material to be cut.

7. Keep your hands away from the cutting area and brush away chips only when the machine is off.

Directions: Label the parts on the horizontal metal cutting band saw diagram below:

[image: image3.png]adjustable blade buxdc

—blade tension knob

- head

adjustable vise jaw \ F\ r‘\
i
S :

~—— blade guard

adjusting

hand wheel

— stationary blade

motor switch ~] guide

stationary vise jaw

table
hydraulic feed contro!

automatic shuc-otf switch




	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________

7. ________________________

8. ________________________

9. 
	10.      ________________________

11. ________________________

12.      ________________________

13. ________________________

14. ________________________

15. ________________________




Band Saw Written Test

Use the BEST answer to complete the following:

1. ONLY ( One  Three) person(s) can use this machine at a time.

2. The position of the blade is not a safety factor. (( True (False)

3. Metal chips should be removed when the machine is in operation. (( True (False)
4. The material being sawed must be properly positioned and tightly clamped. (( True (False)
5. The operator must wear eye protection when using the horizontal band saw. (( True (False)
6. The blade should not be allowed to drop onto the material being cut. (( True (False)
7. All machine adjustments should be made with the power off. (( True (False)
8. You should use ( Hand  Table broom) to clean the top of the table off when you are finished.

9. Blades do occasionally break on this machine. If it does break you should:

_____________________________________________________________

Drill Press
Drill Press Notes

Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Always use a piece of scrap wood and set the table or stop to keep from drilling into the tabletop.

2. 
Use a clamp or vise grips to secure/fasten your wood to the table.

3. 
Make sure that your scrap wood, good wood, and any clamp you are using are the ONLY objects

on the table. Other objects can get caught in the machine and cause injuries.

4. 
Use a “V-block” clamp for C02 cars or round or irregular-shaped stock.

5. 
Select the right size and type of bit. Wood bits for wood, metal bits for metal.

6. 
Use a center punch for a guide whenever possible. Always use a center punch when drilling into

metal or hard woods.

7. 
Do not panic if the bit gets stuck in the wood. Turn the machine off. When it has completely

stopped, remove the bit from your wood.

8. 
Select the correct drilling speed. For metal or hard woods and large drill bits you should use a

slower speed.

9. 
Always remove the chips from the table after the machine is turned off and is no longer moving.

Use a table brush, never your hands.

10. 
As with any machine, if it is not working properly you should always turn it off, unplug it, and tell a

teacher.
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Directions: Label the parts on the drill press diagram below:
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	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________

7. ________________________

8. ________________________
	9.      ________________________

10. ________________________

11.      ________________________

12. ________________________

13. ________________________

14. ________________________




Drill Press Written Test

Use the BEST answer to complete the following:

1. 
You ( Should     Should not) use a piece of scrap wood and a clamp or vise grip when using this machine.

2/3.
Objects other than your wood and clamps ( Should      Should not) be removed from the table top because they can ______________________________________.

4. 
Use a ( C-Block      V-Block) to clamp down C02 cars and irregular stock.

5. 
The type of bit you select for drilling ( Is      Is not) important.

6. 
You ( Should      Should not) use a center punch when drilling into metal or hard woods.

7. 
You should use a ( Faster     Slower) drill speed when drilling into metals, hard wood, and with larger drill bits.

8/9.
( Do     Do not) panic if the bit gets stuck in the wood. You should:

10.
 You should remove chips from the table with your ( Hand       Table broom).

11. 
As with any machine, if it is NOT working properly you should:

Portable Drill
Portable Drill Notes

Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Select the correct drill bit just like you would for the drill press.

2. 
Secure a piece of scrap wood and the good wood to the table so that it will not move around

while drilling.

3. 
Make sure that the switch is OFF, the chuck key is removed, and that your work area is clean and

dry BEFORE you plug the drill in and turn it ON!

4. 
Drill with a straight, even, and steady pressure.

5. 
When drilling deep holes, withdraw the drill bit several times to clear the area. This helps to

provide a SAFE and even drilling process.

6. 
As with any machine, DO NOT PANIC if something “goes wrong.” Turn it OFF, unplug it, and tell

a teacher.

Portable Drill Written Test

Use the BEST answer to complete the following:

1. 
You ( Should  Should not) secure a piece of scrap wood to your worktable.

2/3. Make sure that the drill is switched ( on  off) and that the work area is clean and ( dry   wet).

4. 
You ( Should  Should not) drill with straight, steady, even pressure.

5. 
To provide for a SAFE and even drilling process, you need to clear the area as you drill. To do this you need to ___________________________________.

6. 
As with any machine, if it is NOT working properly you should:

______________________________________________________________________

Directions: Label the parts on the portable drill diagram below:
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	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________

7. ________________________

8. ________________________


	9.      ________________________




Stationary Grinder 

Grinder Notes

Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. With this machine you must wear proper eye protection, a face shield, pass ALL tests with 100 percent, and have your teacher’s permission to operate it.

2. 
Set the tool rest and spark deflector so that they are 1/16 inch to 1/8 inch away from the wheel.

3. 
Hold work firmly and securely with both hands. Remember that small pieces require special set-ups.

4. 
Never stand directly in front of the grinding wheel. Stand to the side when you start this machine.

5. 
Grind using only the face of the wheel, never use the sides.

6. 
Press material against the wheel with just enough pressure that you cause a steady, even

removal of metal. This will happen with practice; do not become discouraged on your first try.

7. 
Again, move stock slowly and evenly across the face of the wheel, not the sides.

8. 
Never leave the machine until the grinding wheels have come to a complete stop, even if

someone will be using it right after you do.

9.
Grinder must be secured to prevent tipping.

Directions: Label the parts on the stationary grinder diagram below:
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	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________
	7. ________________________

8. ________________________

9. ________________________

10. ________________________

11. ________________________




Grinder Written Test
Write the word safe or unsafe in the space provided to describe the practices related to the safe operation of the drill press.
	__________
	1. To wear eye protection

	__________
	2. To talk to someone while operating the stationary grinder

	__________
	3. To keep long hair away from the grinding spindle by keeping it tied back or covered

	__________
	4. To wear loose fitting clothes while operating the grinder

	__________
	5. To force materials onto the grinding surface

	__________
	6. To wear gloves to prevent yourself from grinding your hands

	__________
	7. To select a grinding stone that matches to speed of the grinder

	__________
	8. To use the grinder to maintain the many types of cutting tools found in the shop

	__________
	9. To use the grinder to sharpen tools

	__________
	10. To use the grinder without permission from the instructor

	__________
	11. To grind on the sides of the stone

	__________
	12. To use the grinder with the tool rest

	__________
	13. To put small objects in the grinder allowing them to fly across the room

	__________
	14. To change the grinding stone with the grinder unplugged

	__________
	15. To leave the grinder on when finished using it


16. With this machine you must wear proper eye protection, a _______ __________, pass ALL tests with 100 percent, and have your teacher’s permission to operate it.

17. 2. 
Set tool rest and spark deflector so that they are ( 1/8 inch    1/4 inch  1/2 inch) away from the wheel.

18. 3. 
Hold work firmly and securely with ( One    both) hand(s).

19. 4.
Remember that small pieces ( Will    Will not) require special set-ups.

20. 5. 
You should stand ( Directly in front of     To the side) when you start this machine.

21. 6. 
Grind using the ( Face    Sides) of the wheel.

22. 7. 
Press material against the wheel with ( A lot of       Just enough) pressure so that you cause a steady and even removal of metal.

23. 8. 
Again, move stock slowly and evenly across the ( Face     Sides) of the wheel.

24. 9. 
You can leave the machine when the grinding wheels have come to a ( Half          Full) stop.

Portable Sander-Grinder 

Portable Grinder Notes
Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Be sure switch is in the “OFF” position before connecting the power source.

2. 
Make all adjustments to pad and disc before turning on the power.

3. 
Do not allow the edge of the disc to touch the edge of the stock.

4. 
Stand clear of the spark line or spark area.

5. 
Sand with a stroking motion; do not pause in one spot.

6.
When finished, disconnect the sander from power source and place the sander on its back.
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Directions: Label the parts on the portable sander-grinder diagram below:
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	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________
	7. ________________________

8. ________________________

9. ________________________

10. ________________________

11. ________________________




Portable Grinder Written Test

Use the BEST answer to complete

the following:

1. 
The sparks caused by grinding or sanding are ( Warm but not  Hot and are) dangerous.

2.
It ( Never is  Is) safe to grind steady in one spot.

3. 
You ( Are  Are not) required to wear protective clothing while using this tool.

4. 
Make all adjustments before turning ( Off  On) the power.

5.
Never sand freehanded. Use  ( The table  Your hands) to support the material.

6. 
If the machine is not working properly, you should:

_______________________________________________________

List five SAFETY procedures you should do before you operate this machine:

7.
_____________________________________________________________

8. 
_____________________________________________________________

9. 
_____________________________________________________________

10. 
_____________________________________________________________

11. 
_____________________________________________________________

Write the word safe or unsafe in the space provided to describe the practices related to the safe operation of the drill press.
	__________
	1. To wear eye protection

	__________
	2. To keep long hair away from the grinding disk by keeping it tied back or covered

	__________
	3. To wear loose fitting clothes while operating the grinder

	__________
	4. To select the proper disk for the job

	__________
	5. To properly secure the disk on the arbor shaft

	__________
	6. To secure the object to be grinded/sanded

	__________
	7. To feed the disc heavily onto the work after motor has reached full speed

	__________
	8. To use the grinder without permission from the instructor

	__________
	9. To lay the sander-grinder down before the disc stops turning

	__________
	10. To use the sander-grinder without the guard

	__________
	11. To change the grinding stone with the grinder unplugged

	__________
	12. To warn others in the area of the sparks that will come from grinding/sanding


Oxyacetylene Welding and Cutting

Oxyacetylene Cutting Notes
Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Be sure cylinders are fastened with a chain as a protection against falling or rolling.

2. 
Always close the cylinder valve and replace protective cover before moving the cylinder.

3. 
Keep welding equipment free of oil and grease.

4. 
Protective goggles and spark-resistant clothing must be worn when welding.

5. 
Make sure that hoses are properly connected and all connections are tight.

6.
Keep all flammable material away from working area.

7. 
Do not weld or cut on a closed container without instructor’s approval.

8. 
The acetylene must never exceed 15-psi outlet pressure.

9. 
Only use a friction torch lighter to ignite the torch.

10. 
Close the acetylene valve first if the torch backfires.

11. 
Close cylinder valves when completing a welding job. Release or drain hoses.

12. 
The exhaust system must be turned on prior to igniting the torch.
[image: image10.wmf]
Oxyacetylene Safety and Operation 

Identify the parts of an oxyacetylene welding set up below.
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	1. ________________________

2. ________________________

3. ________________________

4. ________________________

5. ________________________

6. ________________________
	7. ________________________

8. ________________________

9. ________________________

10. ________________________

11. ________________________




Oxyacetylene Cutting Written Test

Use the BEST answer to complete the following:

1. What effect can oil or grease have on oxyacetylene equipment

a. They lubricate regulators    

b. They reduce wear.

c. they can cause a fire or explosion     d. they have no effect.

2. What would be the correct procedure for handling oxyacetylene cylinders that are in use?

     a. you should lay them on the floor        b. stand them close to the job

     c. secure them in the upright position   d. both a & b

3. When turning the cylinder valve, where would be the safest place to stand?

  
     a. to the side of the regulator 

b. in front of the regulator

 
     c. behind the regulator


d. both b & c

4. Acetylene becomes unsafe above what pressure?

     a. 10 psi    b. 15 psi     c. 20 psi     d. 25 psi

5. What happens if oxygen is allowed to saturate your clothing?

a. nothing    b. clothing wioll be stained     c. a spark could easily ignite the clothing

6. Eye protection ( Must be worn  Is not necessary) for all welding, cutting, and chipping operations.

List five SAFETY procedures you should do before you operate this machine:

7. _____________________________________________________________

8. _____________________________________________________________

9. _____________________________________________________________

10. _____________________________________________________________

11. _____________________________________________________________
Arc Welding

Arc Welder Notes
Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
A welding helmet with a clean observation window must be worn.

2. 
Keep sleeves and pants cuffs rolled down.

3. 
Goggles must be worn for all chipping operations.

4. 
Keep all flammable material away from working areas.

5. 
Always wear leather gloves, apron, and shoes when welding.

6. 
The floor area should be dry and kept clear of all obstructions.

7. 
Closed containers should not be welded without the instructor’s permission.

8. 
Report any overheating of the welding unit to the instructor at once.

9. Screens to protect others must be in place before welding is started.

10. The exhaust system must be turned on prior to welding.
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Write the word safe or unsafe in the space provided to describe the practices related to the safe operation of the arc welder.

________1. To weld without a helmet

________2. To weld while standing in water

________3. To use safety glasses with a helmet

________4. To weld without gloves

________5. To start welding without warning others nearby

________6. To use a number ten lens in your helmet

________7. To weld in a T-shirt

________8. To weld in dirty or greasy clothes

________9. To chip slag without safety glasses

________10. To weld closed containers without first making them safe

________11. To weld with matches in your shirt pocket

________12. To use a welder that is not grounded

________13. To weld while the floor around you is covered with scraps

________14. To weld without the ventilation fan turned on

________15. To leave hot metal laying where someone may come in contact with it.

Use the BEST answer to complete the following:

1. 
Flammable materials should be kept ( Near  Away from) the working area.

2. 
Chipping can be done ( With  Without) goggles.

3. 
Make sure all around you are ( Unaware  Aware) that you are striking the arc.

4. 
( Always  Never) wear a welding helmet.

5. 
Gloves and protective clothing are ( Not necessary  Necessary).

6. 
Ventilation is ( Required  Not necessary) during welding.

7. 
A(an) ( Open  Closed) container can be dangerous to weld.

8.      The welding area floor should be ( Dry  Damp) for a good ground.

List five (5) SAFETY procedures you should do before you operate this machine:

9. _____________________________________________________________

10. _____________________________________________________________

11. _____________________________________________________________

12. _____________________________________________________________

13. _____________________________________________________________

Plasma Arc Cutting

Introduction

· Like a hot knife through butter, a plasma arc cutting machine slices through any electricity-conducting metal faster than traditional cutting methods, including saws, snips or oxy-acetylene torches.

· Although the technology has been available for more than 50 years, the introduction of small, portable (less than 50 lb.) and affordably-priced machines in the mid-1990s produced phenomenal growth in the use of plasma arc cutters.

· Many artists, farmers/ranchers, sign makers, do-it-yourselfers, repair shops, maintenance facilities and metal fabricators regularly use this technology.

How it Works

· The plasma arc cutting unit uses the plasma gas or compressed air to transfer the electric arc to the work. 

· The metal to be cut is melted by the heat of the arc and then  blown away  by  compressed air or gas.

· When the tip of the torch is brought close to or in contact with the work, the ionized gas produces a stiff, constricted cutting arc that delivers a high concentration of heat to a small area.

Operating Procedure

· Hook up the air compressor to appropriate port

· Plug in machine

· Ground the material

· Adjust power supply and compressed air according to thickness and type of metal

· Turn machine on and bring close to metal, hold torch trigger, until arc is formed

· Cut metal where and how desired

· Release torch trigger

Safety Hazards

· Gases and fumes produced during the plasma cutting process can be dangerous and hazardous to your health

· Electric shock can injure and kill. The plasma arc uses and produces high voltage electrical energy.

· Fire and explosions can be caused by hot slag, sparks, or the plasma arc

· Plasma arc processes can cause noise levels to exceed safe limits. 

· Plasma arc rays can injure your eyes and burn your skin

Safety Precautions

Gases and Fumes

· Keep head out of welding fume area

· Read MSDS sheets

· Don’t uses in areas where combustible or explosive gases are located

Electric Shock

· Don’t touch areas that are “live” or “hot”

· Wear dry gloves and clothing

· Repair damaged parts

· Take extra care if workplace is moist or damp

Fire and Explosion

· Be sure no combustible or explosive materials are near by

· Don’t weld on containers that may contain explosives

Noise

· Wear protective ear plugs and or ear muffs

· Make sure (by measuring) that noise levels do not exceed safe levels.

Plasma Arc Rays

· Wear a welding helmet 

· Wear safety glasses

· Use a shade 5 lens
Safety Exam

Write the word safe or unsafe in the space provided to describe the practices related to the safe operation of the plasma cutter.
	__________
	1. To wear eye protection (with a shade 5 lens or higher)

	__________
	2. To keep long hair away from the cutting flame by keeping it tied back or covered

	__________
	3. To wear open toed shoes while using the plasma cutter

	__________
	4. To wear gloves to prevent flash burns

	__________
	5. To operate the plasma cutter in unventilated areas

	__________
	6. To use the plasma cutter without hearing protection

	__________
	7. To use the plasma cutter without permission from the instructor

	__________
	8. To cut on containers that may contain explosives

	__________
	9. To mark hot metal so others do not pick it up

	__________
	10. To use the plasma cutter in water.


TIG and MIG Welder Notes

Requirements:
Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Additional protective welding clothing, including a helmet, long-sleeved jacket, and gloves, must be worn to prevent burns from ultraviolet and infrared rays emitted while arc welding.

2. 
The helmet used for TIG and MIG welding should be equipped with a minimum number 12-density shade.

3.
Be certain that the welder equipped with a high-frequency stabilizing unit is installed, maintained, and used according to the recommendations of both the manufacturer and the Federal Communications Commission.

4. 
Never touch the tungsten electrode or MIG wire while the welder is turned on. It is electrically “hot” and can cause a serious shock.

5. 
The exhaust system must be turned on prior to welding.

TIG and MIG Welder Written Test

Use the BEST answer to complete the following:

1. 
It is okay to do TIG or MIG welding ( Without  With) a welding helmet.

2. 
You ( Can  Cannot) be shocked by touching the tungsten electrode while the TIG welder is turned on.

3. 
The high frequency switch must be turned ( Off  On) while performing regular arc welding.

4. 
Both metal-arc welding and gas-shielded arc welding give off ultraviolet and infrared radiation, which ( Can  Cannot) burn unprotected skin.

5. 
The helmet used for TIG and MIG welding should be equipped with a minimum number ( 12    15) density shade.

Forge and Foundry

1. Approved eye protection must be worn when operating the forge.

2. Fireproof mittens (gloves) must be worn when the tongs cannot be used.

3. A pail of water should be nearby at all times.

4. Hot metal left unattended should be marked “HOT” with chalk.

5. The top must be open when lighting the forge.

6. When shutting down, the gas control should be shut off first.

7. Be sure gas is “tight” when leaving the forge.

Gas Forge Written Test

Use the BEST answer to complete the following:


1. 
You ( Should   Should not) make sure that the area is clear of any type of flammable



material and that the area is well ventilated.


2. 
Keep the top ( Open   Closed) while lighting.


3. 
You should use tongs or pliers to handle ( Hot    Cold) metal.


4. 
To be SAFE you ( Should    Should not) treat all metal that may be around the furnace as if it is HOT.

5/6. 
Wear ( Cloth   Leather) gloves and ( Long  Short) sleeved shirts when handling HOT


material.


7. 
ALL unattended/unused HOT metal ( should be placed in a specific area designated and



marked    Just placed near the forge).


8. 
Make sure that you ( Sit    Stand) so that your face is protected when quenching metal.

9/10. You should FIRST shut off the ( Air    Gas) and ( Air    Gas) LAST when you are finished


using the forge.

11. 
MAKE SURE that all of the valves are tightly turned ( On    Off).

12. 
You should ( Quench    Do nothing to) the tongs before putting them away.

Write the word safe or unsafe in the space provided to describe the practices related to the safe operation of the forge and foundry system.

	__________
	13. To wear eye protection 

	__________
	14. To allow a large amount of propane to fill the forge before lighting

	__________
	15. To operate the forge cutter in unventilated areas

	__________
	16. To place body parts close to the forge flames

	__________
	17. To use the forge without permission from the instructor

	__________
	18. To place combustible materials into the forge

	__________
	19. To mark hot metal so others do not pick it up

	__________
	20. To leave the forge unattended

	__________
	21. To leave the gas turned on when work is done


Crucible Furnace Notes

Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper instructions have been received.

1. 
As with any machine, you must wear proper eye protection, pass ALL tests with 100 percent, and have your teacher’s permission to operate it.

2. 
You must wear all necessary protective clothing; i.e., safety glasses, coats, leather gloves, face shield, shoes, and leg protectors.

3. 
Keep all flammable material away from the work area.

4.
Preheat cold metal before placing it in the crucible. Do not just throw or toss the metal into crucible since that can cause a dangerous splash; use tongs to carefully place it inside.

5. 
Place the mold on the designated area BEFORE you begin to pour the metal.

6. 
Move cautiously and carry molten metal close to the mold to help reduce possible dangers.

7. 
Be very careful and make sure that you do not step on any molten metal.

8. 
Any unused and unattended metal should be placed in an area designated for this purpose. Don’t pour molten metal over bare concrete. Moisture in concrete or molding sand will explode when exposed to moderate amounts of molten metal.

9. 
To shut down, make sure that you turn the “GAS” off first.
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Crucible Furnace Written Test

Use the BEST answer to complete the following:

1. 
Safety glasses ( Are  Are not) the only protective clothing that you need to wear.

2. 
You ( Should  Should not) keep all flammable material away from the working area.

3. 
You ( Do  Do not) need to preheat cold metal before placing it in the crucible.

4. 
To be SAFE you ( Should  Should not) use the tongs to place metal inside the crucible.

5. 
Place mold in the designated area ( After  Before) you begin to pour the metal.

6. 
Move very cautiously and carry molten / melted metal up close to the mold to help

( Increase  Reduce) possible dangers.

7. 
It ( Is  Is not) okay or SAFE to step on any molten metal.

8. 
Any unused and unattended metal should be placed ( Anywhere  In an area designated).

9. 
To shut down, make sure that you turn the ( Air  Gas) off first.

Sheet Metal Machines Notes
Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper instructions have been received.

1. 
Keep hands and fingers clear of clamps, jaws, and rotating parts.

2. 
Never bend, roll, crimp, or bead metal that exceeds the capacity of the machine.

3. 
Make all rolls and bends smoothly and steadily.

4. 
Work with only one piece of metal at a time.

5. 
Remove burrs from the metal before attempting to work it in the machine.

6. 
Obtain help when working with large pieces of stock.

7.  Never force levers or handles 
Sheet Metal Machines Written Test
Use the BEST answer to complete the following:

1. 
Sheet metal machines ( Cannot     Can) be damaged by overloading.

2. 
Sharp burrs and edges ( Do not need to     Should) be removed before attempting to place stock in machine.

3. 
Fingers must be kept ( Clear of     Close to) moving parts.

4. 
Quarter-inch thick, mild steel stock ( Can     Cannot) be formed on the sheet metal machine.

5.
If a handle jams, it ( Can     Cannot) be tapped lightly with a hammer.

6.
If the machine is not working properly, you should:

_____________________________________________________________

List five SAFETY procedures you should do before you operate this machine:

7. 
_____________________________________________________________

8. 
____________________________________________________________

9. 
_____________________________________________________________

10. 
_____________________________________________________________

11. 
_____________________________________________________________

Soldering Station Pencil Notes

Requirements:

Proper eye protection must be worn—operate only with instructor’s permission and after proper

instructions have been received.

1. 
Operate only with instructor’s permission and after you have received instruction.

2. 
Remove jewelry, eliminate loose clothing, and confine long hair.

3. 
Make sure all guards are in place and operating correctly.

4. 
Always wear eye protection.

5. 
Avoid serious burns by treating all soldering equipment as though it was hot.

6. 
Always place equipment back in holder after use. Never lay it on the bench.

7. 
Handle all soldering equipment with caution.

8. 
Solder over the bench top to prevent hot solder from dropping on the operator’s legs.
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Soldering Station/Pencil Written Test

Use the BEST answer to complete the following:

1. 
Eye protection ( Should      Should not) be worn at all times in the laboratory.

2. 
( Only the tip      All of) of the soldering equipment is hot when it is on.

3. 
The soldering equipment should be ( In its holder     Laid on the bench) after use.

4. 
( It feels cool to      Do not) let any of the melted solder touch your skin.

Manual and Power Shears
SAFETY SUGGESTIONS
1. Never go beyond the capacity of the shear.

2. Always be certain that the metal is under the hold-down bar or lugs before cutting.

3. Keep fingers clear of the hold-down bar or lugs.

4. Always keep fingers clear of the blade and never override the safety barriers that guard the blade.

5. Before operating the treadle, be sure that the feet of the operator and of any observers are clear.

6. Use gloves when handling sheet metal.

7. Whenever two people are needed to operate the shear, one shall be the operator, the other the helper.

8. If unable to view both sides of the shear, give a “clear” signal before bringing the blade down.
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Safety Quiz—Manual and Power Shears
Circle the correct answer:

1. What procedure or procedures would lower the chance of cut hands and fingers while shearing?

a. Stack metal before cutting.

b. Remove burrs on metal before shearing.

c. Wear gloves while handling metal.

d. Both b and c.

2. How should metal be placed in the shear?

a. From the back of the shear.

b. From the front of the shear.

c. From the back of the shear by a helper.

d. From the front of the shear under a lug or hold down bar.

3. Which would be the best procedure for two people shearing metal?

a. One operating, one helping.

b. One person feeding metal, the other catching metal.

c. Both people operating the shear.

d. Both b and c.

4. What parts of the shear should you always keep clear of?

a. The blade.

b. The hold-down bar or lugs.

c. Under the treadle.

d. All of the above.

5. Which procedure would be unsafe for operating a shear?

a. Wearing gloves.

b. Keeping fingers clear of the blade.

c. Allowing pieces to drop.

d. Removing the guard before operating the shear.
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