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Stripping and Crimping Wires 

Safety Lesson 
	Writer:
	Robert Ceccato



	Doc version 

(version Y/M/D date i.e.150630):
	150926


	Specific Tool or Process:
	Stripping and Crimping Wires



	Main Applicable Course:
	TEJ 3M



	Additional Applicable Courses:
	e.g. TEJ 2O, TEJ 4M, TEC 3E, TEC 4E.




Safety Instruction Type (check all that apply)

	Whole class demo
	x
	Demo at course start
	

	Small group demo
	
	Just in Time (JIT) demo
	x

	Individual demo
	x
	Assessment Review
	

	Student presentation
	x
	Assessment demo
	

	Students repeat demo
	x
	Other
	



Assessment Procedure
	Observation of the quality of student work and testing for wire joint tightness is the best way to assess this lesson.  Observation of student work habits (safe use of tools, clean wire strips and pins, and proper cleanup procedures) can also serve to assess their performance and knowledge. Students should be able to demonstrate their skill at crimping before moving to the next task.

At end of lesson, students write Appendix C:Wire stripper and Crimper Safety Quiz. Depending on where this lesson is on the timeline, students could also write Appendix D: Electricity Safety Quiz and Appendix E: General Safety Quiz. If this project is used as a precursor to building network cables, then students could also write Appendix F: Creating a Network Cable Test.




Associated Documents:
	Appendices to this lesson
	External:

Appendix A:

OCTE_toolSAFE_TEJ_AppendixA_ WireStrippingCrimping _WireStripperSafetySlideshow.ppt
AppendixB:

OCTE_tooLSAFE_TEJ_AppendixB_WireStrippingCrimping_
HowtoStripCrimpMalePins.ppt
Internal

Appendix C:Wire stripper and Crimper Safety Quiz
Appendix D: Electricity Safety Quiz

Appendix E: General Safety Quiz

Appendix F: Creating a Network Cable Test

Appendix G: Student Safety Record Card

Appendix H: Cables Safety Passport
Appendix I: Hand and Power Tool Passport

Appendix J: General Housekeeping Poster

Appendix K: Electrical Safety Poster

Appendix L: Biohazards Safety Poster



	OCTE SafeDOC
	Computer Engineering SAFEdoc: 

http://octelab.com/content/safedoc-computer-engineering
Electrical Hazards Pg. 34

Electrical Current Safety Pg. 35



	OCTE SafetyNet
	Computer Engineering

http://octelab.com/filter/%2A?field_lesson_subject_tid%5B%5D=19


	Other Ministry
	Curriculum documents - http://www.edu.gov.on.ca/eng/curriculum/secondary/teched910curr09.pdf


	Other Reference Docs
	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
	x
	Food contamination
	

	Knives/sharp tool procedures
	x
	Food temperature handling 
	

	Set up adjustments, lock procedures
	
	Sharps/cutting tools handling
	

	Machine guarding
	
	Exposure to sunlight/ultraviolet light
	

	High speed moving elements
	
	Exposure to blood products
	x

	Pinch points
	x
	Exposure to mold, mildew
	

	Sharp noise
	
	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
	x

	
	
	Electrical connection inspection
	x

	
	
	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
	
	Slip/trip/fall hazards
	

	Posture, body placement
	
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	
	
	

	Emergency injury procedures
	
	
	

	
	
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	x
	
	

	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
	
	
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	
	

	Ear muffs
	
	
	

	
	
	
	

	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
	
	
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	
	
	

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures

· Prepare for the lesson by arranging PPE (safety glasses recommended), tools, and prepare lab work areas. 

· Make sure you have the wire and pins you wish to use.  (Suggest 22 AWG solid wire, though a variety of wire sizes and types may be useful for practice).

· Make sure you have the following tools and supplies ready:

· wire stripper.

· male crimp pins.

· wire crimper.

· Prior to lesson, ensure the safety kit has the necessary elements for treating cuts.
Step-by-Step: Performing the Lesson

Show the following slideshows to initiate project discussion:

Appendix A: Wire Stripper Safety slideshow.ppt

Appendix B: How to strip and crimp a male pin.ppt

Gather the students around a demonstration area where you will have all of the tools and items needed for the lab.

Students put on safety glasses.

Take the students through the preparation procedures, including tool and workspace inspections.

Describe the “look fors” or important points to note regarding safety issues (e.g. inspecting tools, sharp points, pinch points, cleanup etc.)
Go over how to safely use the wire stripper. (Sharp and has a pinch point)

Go over how to safely use the wire crimper. (Has a pinch point)

1. Select the wire that you need to strip

2. Place 6mm of the wire into the correct sized slot of the wire stripper

a. Safety Tip: At this point make sure students are aware of the pinch point on the wire stripper.  It is easy to place the wire into the correct slot, and squeeze the wire stripper closed before you remove your hand from the pinch point.

b. Demonstrate placing the wire into the correct slot on the stripper, and holding onto the wire behind the stripping point.
3. While holding the wire firmly, clamp the wire stripper and pull it down and away from the wire. (Be sure to use the correct slot size for your wire)

a. Safety Tip: At this point fingers and hands should be away from the pinch point of the wire stripper, and the cutting edge of the wire stripper.

b. While pulling the closed wire stripper away and down be aware of the plastic shielding that will get stripped off of your wire, as it can fly and possibly end up injuring a student’s eye.

4. This will remove the plastic shielding from the wire. (Dispose of the plastic wire covering in the garbage.)

5. Take a male crimp pin and place the newly stripped wire into the crimp pin.  The copper end of the wire should be inserted as far as possible into the crimp pin.

     The crimp legs should be at the plastic part of the stripped wire, this way when          

     crimping the pin, it will grab the plastic part of the wire, and make a secure  

     connection. If the exposed copper wire is too long, cut using the wire strippers. If 

     the wire is too short, then, strip more of the plastic from the wire.

6. Insert the crimp pin with the wire into the wire crimper.

a. Safety Tip: Be aware of the pinch point on the wire crimper.

b. Once you place the crimp pin into the crimper, be sure to remove hands and fingers from the pinch point and cutting blade of the wire crimper.

7. Squeeze gently to crimp the pin to the wire.

8. Remove the crimp pin carefully and rotate it 90 degree’s, and crimp it again.  Repeat this process, until you have a nice round crimp on the wire and crimp pin.

9. Test your crimp by gently pulling on the pin, while holding your wire, if the pin does not move, it has been done correctly.

10.  Any scrap copper wire should be recycled if possible.

In terms of assessment observing the students work and gently pulling on the crimp pin is the best way to assess this lesson.  Walk around during student work to ensure students are handling tools correctly and safely. Students should be able to demonstrate their skill at crimping before moving to the next task.

At end of task, students clean up any work surfaces of wire cut-offs and place tools and wire supplies in their storage locations as required. 

At end of lesson, students write Appendix C:Wire stripper and Crimper Safety Quiz. Depending on where this lesson is on the timeline, students could also write Appendix D: Electricity Safety Quiz and Appendix E: General Safety Quiz. If this project is used as a precursor to building network cables, then students could also write Appendix F: Creating a Network Cable Test.

Emergencies

NOTE: Consult and be familiar with your school and Board procedures on accident reporting and treatments.
Specific Immediate Remedial Measures:

· It is possible for a student to cut or pinch him or herself while they are doing this activity and using the equipment.  If students have cut or pinched themselves:

· The student must go immediately to a sink to wash the cut/scrape. 

· Ensure they use proper disinfectant and cover with a band-aid. 

· Be sure to examine the tool where the student injured himself or herself. (Look for blood or tissue products on the tool or work surface, and clean and disinfect the tool and area.

· Prepare an accident report for OSBIE and/or Board as required.

· Ensure all blood products are cleaned from work surface or tools.

Cleanup Procedures

Near the end of class, ensure students place the tools and supplies back into storage. Students also should look for unused crimp pins so you can put them back into storage. Any used/broken crimp pins, or copper wire should be recycled. Any scrap plastic from the stripping process should be placed in the garbage or recycled. 

Before the end of class, the students must wash their hands with soap and water. 

Assessing Safety Knowledge

In terms of assessment observing the quality of student work by observation and testing for wire tightness is the best way to assess this lesson.  Observation of student work habits (safe use of tools, clean wire strips and pins, and proper cleanup procedures) can also serve to assess their performance and knowledge. Students should be able to demonstrate their skill at crimping before moving to the next task.

At end of lesson, students write Appendix C:Wire stripper and Crimper Safety Quiz. Depending on where this lesson is on the timeline, students could also write Appendix D: Electricity Safety Quiz and Appendix E: General Safety Quiz. If this project is used as a precursor to building network cables, then students could also write Appendix F: Creating a Network Cable Test.

Record student success in handling of tools in a Safety Passport for future reference. (See appendicies)

Appendix C: Wire Stripper and Crimper safety quiz

Name:_______________________________
/10

T    F   1. You can hurt yourself when you use a wire stripper safely.

T    F   2. The pinching point of the wire stripper and crimper can easily pinch your skin?

T    F   3. The cutting blade on a wire stripper can only cut wire, and will not cut your skin?

T    F   4. You should wear safety glasses when you are stripping wire?

T    F   5. When using the wire stripper, you should pull up and towards yourself as you strip the wire?

T    F   6. Cut pieces of the wire must be disposed of correctly after you are finished?

T    F   7. There are many different sizes on the stripping jaws of a wire stripper?

T    F   8. You should only use the cutting blade of the wire stripper to cut wire?

T    F   9. When you have completed using the tools, you should leave them on your work area?

T    F   10. If you hurt yourself while stripping wires, you should tell your teacher immediately and follow his or her instructions?

Answer Key: 1 T, 2 T, 3 F, 4 T, 5 F, 6 T, 7 T, 8 T, 9 F, 10 T

Appendix D: Electricity Safety Quiz

Name: 

________________________________

Date Completed: 
________________________________

Teacher Signoff: 
________________________________   /16

True/False Questions 
1. T /F____ The amount of electricity used in solderless breadboards (max voltage 5V) can cause a heart attack? 

2. T /F____ The function of a fuse or circuit breaker is to interrupt the flow of electricity if the circuit becomes "overloaded"? 

3. T /F____ The purpose of the "third wire" on a three-pronged plug is to "ground" leaking or stray electricity? 

4. T /F____ A person usually offers the most resistance to electricity? 

5. T /F____ When you unplug a tool, you should pull the electrical cord? 

6. T /F____ You should never leave a running machine unattended, however, you can leave powered breadboard unattended because there is no moving parts there? 

7. T /F____ You do not need to wear eye protection when using a powered breadboards. 
Multiple choice questions 
8. Which of the following problems can faulty electrical equipment cause? 

A. Shock. 

B. Fire. 

C. Explosion. 

D. All of the above. 

9. Which statement is TRUE about low voltage circuits (5 - 9 V) 

A. At low voltages (5-9V), the major risk is the risk of burns from high current short circuits. 

B. Electrical circuits with low voltages (5-9V) cannot cause short circuits, because the voltage is too low. 

C. Even low voltages (5-9V) circuit can supply 20 amps of current ,that is why there is a major risk for human to get heart attack or shock. 

D. All of the above. 

10. The ratings for four typical domestic appliance fuses are given below. Which is the safest fuse to use for an appliance with a normal operating current of 2A? 

A. 13A 

B. 3A 

C. 8A 

D. 5A 

11. Which statement is TRUE about mains electricity in our classroom? 

A. The voltage is a little bigger than a battery 

B. Wet skin has a bigger resistance than dry skin 

C. The current flow is usually similar to triple batteries in a torch 

D. A fuse should melts if a significantly higher than normal current flows 

12. Which of the following statements is NOT correct? 

A. Electricity always travels to ground. 

B. Electricity tries to travel to ground. 

C. Electricity takes the path of least resistance. 

D. Electricity travels in a complete circuit. 

13. A current even as low as ______ can be felt by the body. 

A. 1 Amp 

B. 6 Volts 

C. 1 mAmp 

D. 6 Ohms 

14. Which part of the human body offers the most resistance to electricity? 

1. Fingers 

2. Toes 

3. Wet skin 

4. Thick and/or dry skin 

15. The greater the body's resistance to electricity, the ____ amount of harm to the person. 

A. Less 

B. Greater 

C. Resistance has no effect on electricity 

D. Equal 

16. Which of the following are electrical hazards? 

A. Flammable materials near electrical equipment and/or static electricity 

B. Damaged insulation on wires, broken plugs, and overheated appliances 

C. Overloaded circuits 

D. All of the above are electrical hazards. 

E. Only A and B are electrical hazards. 

F. Only B and C are electrical hazards. 

Answer Key:

1. F   2. T   3. T   4. F   5. F   6. F   7. T   8. D   9. A   10. B   11. D   12. A   13. C   14. 4   15. A   16. DEF

Appendix E: 

	General Safety Quiz

	Name: 

________________________________

Date Completed: 
________________________________

Teacher Signoff: 
________________________________   /20



	The following are True or False questions. Write T for True or F for False for each question.

1. If you are uncertain about something in the lab, it is okay to ask a peer.

2. All injuries must be reported to the teacher immediately. 

3. Lab equipment needs to be cleaned only at the end of the period each day. 

4. It is okay to bring a drink into the lab as long as none of the equipment is running 

5. Carrying a tool in your pocket is okay as long as you don’t remove it from the class.

6. It is okay to talk to a person while they are using a piece of equipment, as long as you do not distract them.

7. It is okay to use a ‘flat’ screwdriver to undo a ‘cross’ screw.

8. The first aid kit can be stored in the school main office so no one steals the contents.

9. A class “D” fire extinguisher is a must in a communications shop.

10. Once you’ve received your equipment passport you may use the equipment any time without permission.

11.  Minor injuries need not be reported.

12.  If a machine does not work, report it to the instructor.

13.  At all times, if you are in doubt of how to use equipment, ask someone who is licensed (student passport), check manuals, or ask your teacher. 

14.  All guards must be in place and properly working before using the equipment.

15.  As long as no one is using the equipment after you, leave it running until you need it again.

16. Safety equipment like PPE are necessary only when power is on.

17.  A safety zone is an area where shop rules do not apply.

18.  Long hair must be tied back before using any power tool.

19.  Before working in a communication shop you should know where the emergency exits are.

20.  Any adjustments to a machine must be made with the power off.




	Answer Key

1. F
2. T

3. F

4. F

5. F

6. F
7. F

8. F

9. F

10. F

11. T
12. T

13. F

14. T

15. F

16. F
17. F

18. T

19. T

20. T


Appendix F: Creating a network cable Test

 


Name:______________________________________

Go to the following webpage below and answer all the questions on the sheet.

http://www.duxcw.com/digest/Howto/network/cable/cable1.htm
1. When is a straight through cable used and when is a crossover cable used? 

2. What type of cable is commonly used on networks? 

3. Where is plenum cable used? How does it differ from CMR cable? 

4. What is the difference between stranded and solid core cable? When might each be used? 

5. What type of connector is used for standard Ethernet networks? 

6. What tools are used to build network cables? What purpose does each have? 

7. What is noise and what types of devices cause noise? 

8. Briefly explain the two ways that noise is dealt with. 

9. In this class (and in the school) we use the EIA/TIA 568A color code standard. Draw a diagram of how this standard is used in an RJ-45 jack. 

10. How does the wiring of a crossover cable differ from a straight through cable? Draw a diagram of the 'crossed over' end of the cable with an RJ-45 jack. 

11. What is the network diameter for CAT-5 cable? 

12. Summarize the steps involved in making a network cable. 

13. Summarize the rules of network cabling. 

Appendix G: Student Safety Record Card

	Student Information
	Levels Chart

	Name:

Student #:

Grade:

Course/Section:
	Rating 1: May set-up equipment only, Instructor must do the work. 

Rating 2: Use only with an Instructor’s assistance.  

Rating 3: Full use with an Instructor standing by to supervise. 

Rating 4: Full use of machine or material with an Instructor’s permission.

(Note: Lower levels can be upgraded to higher levels with further instruction, practice and proof of competence. All students must have Instructor’s permission before using any equipment.)

	Project Tool Related


	Project Material Related



	Equipment
	Rate
	Sign
	Date


	Material
	Rate
	Sign
	Date

	Internal computer hardware
	
	
	
	
	
	
	

	Monitors
	
	
	
	
	
	
	

	Extension cords, power bars
	
	
	
	
	
	
	

	OS system setup
	
	
	
	
	
	
	

	Software application installation
	
	
	
	
	
	
	

	Internet policy use
	
	
	
	
	
	
	

	Hand tools
	
	
	
	
	
	
	

	Static electricity handling
	
	
	
	
	
	
	

	Soldering and de-soldering
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Appendix H
	CABLES SAFETY PASSPORT

	General Conditions

Cables can be a major cause of tripping hazards. Improper use and storage may cause physical damage, causing electrical shock hazards. Students must be trained on the safe use of cables before they may begin using them. The student must demonstrate to the teacher proficiency and safe work procedures. 



	Personal Protective Equipment 

· Safety glasses as appropriate

· Safety footwear

· Work gloves

	Possible Risk Factor
· Tripping, slips and falls 

· Strain injuries carrying and moving cables

· Electrical shock hazards

· Cuts and abrasions

	· 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:

________________________________


Print Name:           

________________________________

            Teacher Signature:               ________________________________


Date of Training:

________________________________




	Appendix I HAND AND POWER TOOLS

FOR COMPUTER ENGINEERING PASSPORT



	General Conditions

Students must be trained on the safe use of Hand and Power Tools before they may begin working with them for robotics and computer engineering tasks. The student must demonstrate to the teacher safe work procedures. This includes: screwdrivers, pliers, drills, wire cutter/crimpers, soldering equipment.

	Personal Protective Equipment

· Safety glasses

· Coveralls 

· Safety footwear



	Possible Risk Factors

· Eye injury

· Projectiles

· Hand injuries

· Cuts and abrasions

· Entanglement

· Electrocution

	· 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:

________________________________


Print Name:           

________________________________

            Teacher Signature:               ________________________________


Date of Training:

________________________________




	Appendix J: General Housekeeping



	1. Everything has a proper storage location.

If you don’t know where it is, please ask.

If you do know, put it back.

2. Storage should be kept neat and clean.


3. Storage areas should not block walkways and work spaces.

4. Heavier items should be stored on secure lower shelves.

5. If it is broken, report it.

If it doesn’t work, report it.

If it’s broken or doesn’t work, don’t use it.

6. Dirt, dust, debris are harmful to your safety and health.  Even if you didn’t put it there, pick it up, clean it up, or move it aside.

7. If you spill or drop any fluid on the floor, clean it, or use absorbent materials.  You are responsible for prevention of injuries.

8. Never block fire exits, fire pull alarms, doorways, aisles, and electrical breakers of machine switches for any reason at any time.

9. Chemicals all have proper storage containers.
Make sure you use them.
Never mix chemicals.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR




	Appendix K: Electrical Safety Poster 


	Current 
Reaction 
Below 1 mA 

1 mA 

5 mA 

6-25 mA 

9-30 mA 

50-150 mA 

1,000-4,300 mA 

10,000 mA 

Not perceptible 

Faint tingle 

Slight shock (Not painful) 

Painful shock, loss of muscle control 

Individual cannot let go 

Respiratory arrest 

Rhythmic pumping (Action of heart ceases) 

Cardiac arrest-burns 

If you see someone who is “frozen” on a conductor:

DO NOT TOUCH VICTIM


1. Shut off circuit immediately and call your teacher for help. 


2. Use non-conducting materials to push or pull the victim away from contact with energized conductor 


3. Do not contact victim with your bare hands or any conductive material. 

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix L: Biohazards Safety


	When working with people always be aware of biohazards. In TEJ, students must be aware of the chemical makeup of components that are part of information technology systems and possible contamination through small cuts on hands or other open wounds. They must also be aware of the possibility for pinch points and cuts to occur, exposing others to blood contamination through shared tools and workspaces after an injury. Wearing of appropriate protective devices, keeping work areas clean and sanitized, and knowing proper procedures can minimize or reduce risks associated with biological hazards. 

1. Wear proper Personal Protective Equipment PPE as directed at all times (e.g. safety eyewear, masks, gloves, aprons, etc.) 

2. Properly clean all areas as required. 

3. Handle sharp objects with extreme care.

4. Store all equipment, tools and materials in approved containers ONLY.

5. Dispose of biological material in approved containers ONLY.

6. Clean any spills and remove any contaminated materials immediately.

7. Call attention to any potential contamination or dangerous conditions to your supervisor and/or instructor immediately.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR












Video QR code 


(to be inserted)
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