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Pneumatic Impact Gun 

Safety Lesson 
	Writer:
	Robert Holowack

	Doc version 

(Y/M/D date):
	160424


	Specific Tool or Process:
	Pneumatic Impact Gun


	Main Applicable Course:
	TTJ Transportation Technology – All Grades



	Additional Applicable Courses:
	TTJ emphasis courses




Safety Instruction Type (check all that apply)
	Whole class demo
	x
	Demo at course start
	x

	Small group demo
	x
	Just in Time (JIT) demo
	x

	Individual demo
	x
	Assessment Review
	x

	Student presentation
	
	Assessment demo
	

	Students repeat demo
	x
	Other
	



Assessment Procedure
	Students will be assessed on their knowledge & understanding of procedures & safety concerns through the following:

· written quiz (See Appendix E and F)

· group & individual oral discussion with instructor

· instructor observation of students ability to explain & complete correct steps for equipment use & recording of results (See Appendix G)

· Quiz results will be recorded in instructor mark records.

· Database records will keep track of students that have met requirements for safe use of specified equipment.




Associated Documents

	Appendices to this lesson
	Appendix A: Pneumatic Tools Safety Poster
Appendix B: Impact Wrench Safety Poster

Appendix C: Pneumatic Tools Passport

Appendix D: Impact Wrench Passport

Appendix E: Pneumatic tools Quiz

Appendix F: Impact Wrench Quiz

Appendix G: OCTE Safety Rubric



	OCTE SafeDOC
	OCTE SAFEdoc

http://www.octelab.com/content/safedoc-transportation


	OCTE SafetyNet
	OCTE SafetyNet

http://www.octelab.com


	Other Ministry
	Curriculum documents: http://www.edu.gov.on.ca/eng/curriculum/secondary/teched.html


	Other Reference Docs
	Compressed Air Safety

http://www.ccohs.ca/oshanswers/safety_haz/compressed_air.html
Live Safe! Work Smart! Grade 9/10 and Grade 11/12 

http://www.livesafeworksmart.net
Ontario School Boards Insurance Exchange

http://www.osbie.on.ca 

Workplace Safety and Insurance Board

http://www.wsib.on.ca
Ontario Ministry of Labour

Web address: http://www.labour.gov.on.ca/english/



Hazard Table
	Standard Tool Hazards
	
	Biological Hazards
	

	Sharp objects, cuts
	
	Food contamination
	

	Knives/sharp tool procedures
	
	Food temperature handling 
	

	Set up adjustments, lock procedures
	
	Sharps/cutting tools handling
	

	Machine guarding
	
	Exposure to sunlight/ultraviolet light
	

	High speed moving elements
	x
	Exposure to blood products
	

	Pinch points
	
	Exposure to mold, mildew
	

	Sharp noise
	x
	Temperature extremes
	

	Constant noise
	
	Insect bites/plant/animal hazards
	

	Drop hazards
	
	Emergency contamination proc.
	

	Kickback hazards
	
	
	

	Heavy material hazards
	
	Chemical Hazards
	

	Use of recycled products/materials
	
	WHMIS identification
	

	Dust/debris hazards
	
	Exposure to dangerous gases/fumes
	

	Spill hazards
	
	Exposure to dangerous liquids
	

	Emergency stop procedures
	
	Exposure to solvents
	

	
	
	Exposure to pesticides/herbicides
	

	
	
	Glassware handling
	

	
	
	Emergency chemical procedures
	

	Fire/Burn Hazards
	
	
	

	Flammable material hazards
	
	Electrical hazards
	

	Hot processes
	
	Electrical shock
	

	Sparks 
	
	Electrical sparks
	

	Explosion hazards
	
	Electrical burns
	

	Noxious gases/fumes
	
	Short circuits
	

	Emergency fire procedures
	
	Wire/cord/cable inspection
	

	
	
	Electrical connection inspection
	

	
	
	Power cables/bars handling
	

	Ergonomic hazards
	
	Emergency power shutoff procedures
	

	Heavy lifting
	
	
	

	Awkward lifting
	
	Site hazards
	

	Heavy or extreme force
	
	Confined spaces
	

	Constant heavy force
	
	Working from heights
	

	Vibration
	x
	Slip/trip/fall hazards
	x

	Posture, body placement
	x
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	x
	
	

	Emergency injury procedures
	x
	
	

	
	
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	
	
	

	Chemical disposal
	
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	x
	
	

	
	
	
	


Personal Protective Equipment 

	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	x
	
	

	Face shields
	
	x
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	x
	
	

	Ear muffs
	
	x
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	
	

	Disposal gloves
	
	
	

	Chemical resistant gloves
	
	
	

	Knife shields
	
	
	

	
	
	
	

	Respiration Protection
	
	
	

	Dust masks
	
	
	

	Surgical masks
	
	
	

	Respirator (describe type)
	
	
	

	
	
	
	

	Body Protection
	
	
	

	Foot protection
	
	
	

	Arm shields
	
	
	

	Leg shields
	
	
	

	Bibs
	
	
	

	Coveralls
	
	x
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	
	
	

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures
· Arrange PPE: safety glasses/goggles, face shield, ear plugs/ear muffs
· Arrange for pneumatic impact gun, air line, air pressure source with on/off control, small container of pneumatic tool lubricant, assorted sockets and extensions.
· Use a part with large nuts holding it together to demonstrate removing a fastener

Things to Note:
· Check air line for signs of damage or wear

· Ensure compressor line pressure is set to a safe level
Step by Step: Performing the Lesson
Before the demonstration:
· Show students the pneumatic impact gun and explain that it is a time saving tool that runs on compressed air. It is used to remove fasteners. 
· Review precautions when working with compressed air, and ensuring quality air lines and connectors. 
· Discuss need to examine work area for appropriate clear space & protection from slipping and tripping hazards
· Proper use of PPE

· Need to notify instructor whenever instructions are not clear

· Need to clean hands & tools after procedure is complete
· Need to return all tools to their proper location when procedure is complete

· Caution against using the impact gun to tighten fasteners, tightening must be done using an air ratchet and torque wrench.

Demonstration of the Use of the Pneumatic Impact Gun
1. Ensure all PPE is in place and the work area is clear

2. Remind students to ensure that air lines are not creating a tripping hazard for others.

3. Point out the “air flow”, “rotation direction” and “trigger” controls and explain what each does.

4. Place a couple drops of pneumatic air oil in the inlet air connection of the impact gun
5. Point out to students the difference between impact accessories and normal sockets and extensions. Ask students to identify which accessories are safe for use with the pneumatic impact gun.
6. Select an impact socket that fits snuggly on the nut you are going to remove. Emphasize that the socket must fit snuggly on the nut to avoid damaging the nut.

7. Point out the safety clip on the end of the drive of the impact gun, it is there to ensure sockets do not slip off the drive.  Point out the safety detent ball on the end of the impact extensions and explain that it serves the same purpose. Always be sure these safety devices are working correctly before using the impact gun.
8. Point out that the air pressure must be disconnected from the gun whenever removing or installing accessories on the gun.

9. NOTE:  Never operate the gun unless the socket is firmly on the nut.

10. Set the “rotation direction” control in a position to remove the nut.

11. Ensure the airline flow control is in the off position.

12. Connect the airline to the air inlet of the impact gun.

13. Turn the airline flow control to the on position.

14. Hold the impact gun firmly in place with both hands so the socket is covering the nut

15.  Press the trigger and remove the nut. Release the trigger as soon as the nut is removed. 
16. Turn the airline flow control to the off position.

17. Remove the air line from the inlet of the impact gun.

18. Inform students that for some people, the vibration from the impact gun may irritate the nerves in the hands or arms. If students feel a tingling sensation in their hands or arms after using the impact gun be sure to let the instructor know.

19. Caution students that anyone else in the work area should stand in front or behind the impact gun. Standing beside the impact gun will put them at risk of being hit by flying materials.
20. Have students put on PPE and give each an opportunity to practise using the impact gun to remove a nut.

21. Wipe the gun and accessories clean and return to the appropriate location.

22. Roll up air lines and return to the appropriate location.

Emergencies
Before procedure, ensure students understand potential hazards and their mitigation.

Ensure all PPE is in place, eye and ear protection 

Students must be trained to be aware of potential hazards, how to deal with emergencies, locations of safety equipment such as fire extinguishers, first aid kits and safety exits. Teachers must ensure safety equipment is up to date and ready. 

Any injury, no matter how seemingly insignificant, must be reported to the instructor. Instructors must make reports as per Board and OSBIE requirements. 

If any event occurs that causes injury:
1. notify instructor & hit shop E-stop

2. report any injury to the instructor right away

Any injury, no matter how seemingly insignificant, must be reported to the instructor. 

Immediate first aid will require the shop first aid kit.

Information will be required to be reported by the instructor on time, place, circumstances, people & equipment involved & witnesses.

Cleanup Procedures
· After using the pneumatic impact gun, wipe the gun and all attachments clean and replace them in the correct location. Roll up all air lines and return to their correct location.
Assessing Safety Knowledge
Students will be assessed on their knowledge & understanding of procedures & safety concerns through the following:

· written quiz (See Appendix E and F)
· group & individual oral discussion with instructor

· instructor observation of students ability to explain & complete correct steps for equipment use & recording of results (See Appendix G)
· Quiz results will be recorded in instructor mark records.

· Database records will keep track of students that have met requirements for safe use of specified equipment.

Appendix A

	PNEUMATIC TOOLS



	Pneumatic Tools can make our jobs easier and more efficient while working in the shop however; proper procedures must be followed to ensure safe use.

1. Wear EYE PROTECTION whenever using pneumatic tools.

2. Compressed air can be dangerous.  Inspect all hoses, fittings and connections before connecting an air supply to any pneumatically powered tool.  REPORT ANY DAMAGE TO YOUR INSTRUCTOR.
3. As operation may vary from one manufacturer to another, review the manufacturer’s instructions before using any pneumatically powered tool.

4. Never operate a pneumatically powered tool at an air pressure above the manufacturer’s rating.

5. Turn off the air pressure to the hose when not in use, or when changing tools.

6. Be sure to use only manufacturer approved adapters and accessories on any pneumatically powered tool.

7. Avoid creating trip hazards caused by hoses laid across walkways or curled underfoot.

8. All pneumatically powered tools have an exhaust through which the compressed air is vented.  This exhaust air must be directed away from the user whenever operating a pneumatic tool. 

9. Treat compressed air with respect:  never direct compressed air at another person.  

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR


Appendix B

	IMPACT WRENCH



	Using an Impact Wrench in the shop is a fast and effective way of removing common automotive fasteners, however, proper procedures must be followed to ensure safe use.

1. Wear EYE PROTECTION whenever using an impact wrench.

2. Only use sockets and accessories that are specifically designed for use with an impact wrench.  Chrome sockets designed for use with hand tools are not designed to withstand the pounding forces that impact wrenches generate and severe injury may result. 

3. Carefully inspect each socket and/or accessory for signs of visible damage before use.  Damaged tools must be reported to the instructor.

4. Always disconnect the air hose before installing sockets or accessories onto the impact wrench, or before performing any tool maintenance

5. Impact wrenches vibrate while being operated.   Exposure to vibrations may cause tingling, numbing, or painful sensations in the hands, fingers or arms.  If you experience any of these sensations, stop using the impact wrench and advise your instructor. 

6. An air-powered impact wrench can create noises of up to 105 decibels.  Hearing protection should be worn while using this tool.

7. Because the impact wrench is capable of generating very high torque levels, care must be taken not to over-tighten fasteners.  Always use a torque wrench or impact gun torque stick adapter to ensure proper torque is applied to all fasteners.  SEE YOUR INSTRUCTOR IF UNSURE!

8. Never operate the impact wrench with sockets or accessories installed unless using it on a fastener.  Spinning the socket freely in the air may cause the socket to fly off, resulting in severe injury to the tool operator and/or bystanders.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR


Appendix C
	PNEUMATIC TOOLS PASSPORT

	General Conditions

Students must be trained on the safe use of all types of Pneumatic Tools used in the Transportation Technology shop BEFORE they may begin using them. The student must demonstrate safe and proficient tool use prior to using any of the Pneumatic Tools.


	Personal Protection
· Safety glasses

· Coveralls

· Protective footwear

· Mechanic’s impact resistant gloves

	Possible Risk Factor
· Eye injuries

· Hand injuries

· Hearing loss (prolonged use without P.P.E.)

· Cuts and abrasions

· Entanglement

· Projectiles

· Compressed air

	· The student has been trained on this equipment.

· The student understands the required personal protective equipment to operate this equipment.

· The student is aware of the possible risk factors


Student signature
________________________________


Teachers signature         _______________________________


Date of training            _________________________________



Appendix D

	IMPACT WRENCH PASSPORT

	General Conditions

Students must be trained on the safe use of all types of Impact Wrenches used in the Transportation Technology shop BEFORE they may begin using them. The student must demonstrate safe and proficient tool use prior to using the Impact Wrench.



	Personal Protection
· Safety glasses

· Coveralls

· Protective footwear

· Mechanic’s impact resistant gloves

	Possible Risk Factor
· Eye injuries

· Hand Injuries

· Hearing loss (prolonged use without P.P.E.)
· Cuts and abrasions
· Entanglement
· Projectiles
· Compressed air

	· The student has been trained on this equipment.

· The student understands the required personal protective equipment to operate this equipment.

· The student is aware of the possible risk factors.

Student signature
________________________________


Teachers signature _______________________________


Date of training _____________________________________



Appendix E
Safety Quiz – Pneumatic Tools

Section 1:  Written Response

List 5 pneumatically powered tools that are commonly used in the Transportation Technology program:

Where should a pneumatically powered tool’s exhaust air be directed during use?

Section 2: Multiple Choice

1. What mandatory piece of safety equipment MUST be worn at all times when using any pneumatic tool?

a. Safety footwear

b. Full face shield 

c. Safety glasses

d. All of the above

2. What must be visually inspected before connecting any pneumatically powered tool?

a. Air line hoses

b. Air line connections

c. Air line fittings

d. All of the above

3. When should air pressure be shut off to the air supply hose?

a. When changing tools

b. At the end of the class

c. When not in use

d. All of the above

4. Which of the following workplace accidents could be the result of leaving air hoses lying across walkways and curled up underfoot?

a. Personal injuries

b. Trips, slips and fall accidents

c. Injuries to other students

d. All of the above

5. Which of the following is an acceptable use of compressed air?

a. To blow dirt from bolt holes

b. To blow dirt from skin

c. To blow dirt from clothing

d. All of the above

Answer Key:
Section 1:  Written Response

1. Air ratchet   - Air Chisel   - Air impact gun   - Tire inflator   - Die grinder   - Blow gun   - Air cut-off tool   - Air drill

2. Exhaust air should always be directed away from the user.

Section 2:  Multiple Choice:  1. c.   2. d.   3. d.   4. d.  5. d.

Appendix F
Safety Quiz – Impact Wrench

Section 1:  Written Response

How would you determine if a socket or accessory is safe for use with an air-powered impact wrench?

Why is it important to carefully inspect each socket and/or accessory before using it on an impact wrench?

Section 2: Multiple Choice

1. What mandatory piece of safety equipment MUST be worn at all times when using an impact wrench?

a. Safety footwear

b. Safety glasses

c. Full face shield

d. All of the above

1. An air-powered impact wrench is capable of generating approximately what level of decibel output?

a. 45 dB

b. 75 dB

c. 105 dB

d. 155 dB

2. What should you do if you notice a fine crack in the wall of an impact socket?

a. Use it anyway

b. Report it to the instructor

c. Advise your classmates

d. Throw it in the garbage

3. While using the impact wrench, you develop a tingling sensation in your fingers and arms.  What should you do?

a. Continue using the tool

b. Report it to the instructor

c. Hurry up and finish the job

d. All of the above

4. When installing an automotive fastener using an impact wrench, what accessory MUST be used?

a. A torque limiting device

b. A universal socket

c. An extension

d. All of the above

Answer Key:
Section 1:  Written Response

1. Impact sockets are usually black in colour and have been approved and designated as safe for use with air-powered impact tools.

2. Damaged or cracked sockets and accessories can break and fly apart if used on an impact wrench, resulting in injury to the user or bystanders.

Section 2:  Multiple Choice:  1. b.   2. c.   3. b.   4. b.  5. a.

Appendix G: Evaluation and Assessment: 

OCTE Safety Rubric
Use the following rubric to evaluate and assess students’ ability levels when working with tools and/or shop equipment.  

Rubric developed in accordance with The Ontario Curriculum, 

Technological Education - Grades 11 and 12, 2009.

	
	Skill Level 4:

(Proficiency)

(80%-100%)


	Skill Level 3:
(Accomplished)

(70%-79%)
	Skill Level 2:

(Development)
(60%-69%)
	Skill Level 1:

(Beginner)

(50%-59%)
	Skill Level R:

(Unacceptable)

(0%-49%)

	APPLICATION

	The student …

Overall Expectation: D1.

Demonstrate the use of professional work practices and procedures and compliance with occupational health and safety regulations and standards;

Specific Expectation:  D1.3

Use protective clothing and equipment (e.g., eye protection, gloves, breathing mask) as required to ensure their own and others’ safety in the work environment;
	Always uses protective clothing and equipment (e.g., eye protection, gloves, breathing mask, etc.) as required to ensure their own safety and the safety of others in the work environment. 
	Regularly uses protective clothing and equipment (e.g., eye protection, gloves, breathing mask, etc.) as required to ensure their own safety and the safety of others in the work environment.
	Sometimes uses protective clothing and equipment (e.g., eye protection, gloves, breathing mask, etc.) as required to ensure their own safety and the safety of others in the work environment.
	Occasionally uses protective clothing and equipment (e.g., eye protection, gloves, breathing mask, etc.) as required to ensure their own safety and the safety of others in the work environment.
	Does not use protective clothing and equipment (e.g., eye protection, gloves, breathing mask, etc.) as required to ensure their own safety and the safety of others in the work environment.

	COMMUNICATION

	The student …

Overall Expectation: D1.

Demonstrate the use of professional work practices and procedures and compliance with occupational health and safety regulations and standards;

Specific Expectation:  D1.5

Describe and demonstrate the ability to follow appropriate safety precautions required for new technologies when working on vehicles, craft, or power equipment;
	Always describes and demonstrates the ability to follow appropriate safety precautions to ensure the safe use of shop equipment.
	Regularly describes and demonstrates the ability to follow appropriate safety precautions to ensure the safe use of shop equipment.
	Sometimes describes and demonstrates the ability to follow appropriate safety precautions to ensure the safe use of shop equipment.
	Occasionally describes and demonstrates the ability to follow appropriate safety precautions to ensure the safe use of shop equipment.
	Is unable to describe and demonstrate the ability to follow appropriate safety precautions to ensure the safe use of shop equipment.

	THINKING


	The student …

Overall Expectation: D1.

Demonstrate the use of professional work practices and procedures and compliance with occupational health and safety regulations and standards;

Specific Expectation:  D1.4

Identify potential health risks when servicing vehicles or craft, and demonstrate the use of safe procedures to mitigate these hazards 
	Always identifies potential health risks when servicing vehicles or craft, and demonstrates the use of safe procedures to mitigate these hazards.
	Regularly identifies potential health risks when servicing vehicles or craft, and demonstrates the use of safe procedures to mitigate these hazards.
	Sometimes identifies potential health risks when servicing vehicles or craft, and demonstrates the use of safe procedures to mitigate these hazards.
	Occasionally identifies potential health risks when servicing vehicles or craft, and demonstrates the use of safe procedures to mitigate these hazards.
	Is unable to identify potential health risks when servicing vehicles or craft, or demonstrate the use of safe procedures to mitigate these hazards.

	KNOWLEDGE & UNDERSTANDING


	The student …

Overall Expectation: D1.

Demonstrate the use of professional work practices and procedures and compliance with occupational health and safety regulations and standards;

Specific Expectation:  D1.6

Demonstrate an understanding of professional responsibilities in the transportation industry with regard to personal and public safety


	Always demonstrates an understanding of professional responsibilities in the transportation industry with regard to personal and public safety.
	Regularly demonstrates an understanding of professional responsibilities in the transportation industry with regard to personal and public safety.
	Sometimes demonstrates an understanding of professional responsibilities in the transportation industry with regard to personal and public safety.
	Occasionally demonstrates an understanding of professional responsibilities in the transportation industry with regard to personal and public safety.
	Is unable to demonstrate an understanding of professional responsibilities in the transportation industry with regard to personal and public safety.
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(to be inserted)
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