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Soldering
Safety Lesson 
	Writer:
	Paul Lewis


	Doc version 

(version Y/M/D date i.e.150630):
	160321



	Specific Tool or Process:
	Soldering

	Main Applicable Course:
	TEJ2O Computer Technology 


	Additional Applicable Courses:
	TEI3M/TEI4M Computer Engineering Technology: Interfacing

TEL3M/TEL4M Computer Engineering Technology: Electronics
TER3M/TER4M Computer Engineering Technology: Robotics and Control System 





Safety Instruction Type (check all that apply)

	Whole class demo
	
	Demo at course start
	

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

	Individual demo
	
	Assessment Review
	

	Student presentation
	(
	Assessment demo
	

	Students repeat demo
	
	Other
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Assessment Procedure 
	ASSESSMENT FOR:  During the soldering project, student will be assessed by demonstrating proper use of tools. The results should be recorded on Safety Passports, such as shown in Appendix I and J following. Demonstration of the safe preparation, use and cleanup is used as the assessment for each student. The results of the student’s achievement should be recorded on Safety Passports, such as shown in Appendix I and J (internal). Ongoing observational assessment will determine if the student needs to revisit safety procedures and protocols.

ASSESSMENT OF:  Later in the course the student will then make an individual project in which they will be assessed on the production of a soldered PCB or perf board of components. Safety knowledge will be integrated into that assessment. 



Associated Documents: 
	Appendices to this lesson
	(external)

Appendix A:
OCTE_toolSAFE_TEJ__Soldering_Appendix A_LessonPowerPoint.pptx
Appendix B:

OCTE_toolSAFE_TEJ_Soldering_Appendix B_LessonPDF.pdf
Appendix C:

OCTE_toolSAFE_TEJ_Soldering_AppendixC_HotTools_PowerPoint.pptx
Appendix D:

OCTE_toolSAFE_TEJ_Soldering_AppendixD_PracticeBoardInstructions.pdf
Appendix E:
OCTE_toolSAFE_TEJ_Soldering_AppendixE_ LiquidTin_MSDS.pdf
Appendix F:
OCTE_toolSAFE_TEJ_Soldering_Appendix F_Solder4900_MSDS.pdf
Appendix G:

OCTE_toolSAFE_TEJ_Soldering_AppendixG_WellerSolderingTips.pdf
Appendix H:

OCTE_toolSAFE_TEJ_Soldering_AppendixH_SolderingSafetyTips.pdf
Appendix I:

Safety Passport Sheet/Card (internal)
Appendix J:

Safety Passport Rating (internal



	OCTE SafeDOC
	Computer Engineering SAFEdoc: 

http://octelab.com/content/safedoc-computer-engineering
Chemical Handling Pg. 31

Electrical Hazards Pg. 34

Electrical Current Safety Pg. 35

Power Tools Pg. 47-48

Soldering Safety Pg. 52

Tool Safety Pg. 53
WHMIS Pg. 54

	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
	1. Soldering http://www.ee.ryerson.ca/~jkoch/MSDS_Sheets/4900_Lead_Free_Solder.pdf

2. Solder
http://www.astro.umd.edu/~harris/docs/WellerSoldering.pdf

http://naples.cc.sunysb.edu/Admin/HRSForms.nsf/pub/EHSD0348/$File/EHSD0348.pdf


3. Burns
http://www.healthline.com/health/burns#Overview1


4. WHMIS
http://www.hc-sc.gc.ca/ewh-semt/occup-travail/whmis-simdut/symbols-signaux-eng.php

http://www.hc-sc.gc.ca/ewh-semt/occup-travail/whmis-simdut/index-eng.php

https://www.youtube.com/watch?v=-m2IpqMpR34


5. Liquid Tin Note: DO NOT use this chemical as it has carcinogen substances in it. Read Section 11 of the MSDS.
http://www.mgchemicals.com/downloads/msds/english/sds-421-l.pdf


6. 3 Part Lesson Plan
https://reflectionsinthewhy.files.wordpress.com/2011/09/three-part-lesson-format.jpg

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
	
	Exposure to blood products
	

	Pinch points
	
	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
	(

	
	
	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
	
	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
	
	
	

	Chemical disposal
	
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	(
	
	

	
	
	
	

	
	
	
	


Personal Protective Equipment 
	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	(
	
	For Soldering

	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)
	(
	
	Fume Extractor

	
	
	
	

	Body Protection
	
	
	

	Foot protection
	
	
	

	Arm shields
	
	
	

	Leg shields
	
	
	

	Bibs
	
	
	

	Coveralls
	
	
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	(
	
	Soldering  Stand & Rack

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures
1. NOTE: This procedure follows from the previous Printed Circuit Board production project. It can also stand alone for any soldering project. Students should have prior knowledge of WHMIS, safety around hot tools, and proper PPE. See Appendices for descriptions of WHMIS, hot tool safety and soldering safety.

2. Class materials should include:
( wooden boards (12” x 12” is a good size) (12+)
( printed circuit board that they have made (see practice board assignment)

( fume extractor (12+)
( 25-30W soldering irons (12+)

( soldering iron stands with sponges (12+)
( a roll of lead free solder
( safety glasses for every students
( desoldering pump (6+)

( resistors and header pins (see practice board assignment)

( needle-nose pliers (12+)

( diagonal pliers (12+)
( sink with running water (to wet sponges)

( soldering iron rack (for storing the hot soldering irons) (1+)
( pc board stand (for holding the PCB while soldering)
 (12+)



3. Prepare a PC board for your demonstration.


4. You may consider printing Appendix B: Soldering Lesson for distribution.


Step by Step: Performing the Lesson

1. Describe and discuss the process of soldering, noting safety concerns of hot equipment, fumes and their mitigation.

2. Review “Hot Tools” PowerPoint (Appendix C) which includes:

a. where to place the tool when on but not in use,
b. where to place the cord so the tool does not get pulled,
c. checking the cord to see that it is in good condition.


3. Go through Appendix A: “OCTE Soldering Lesson” Powerpoint. Optionally, distribute Appendix B: Soldering Lesson PDF (or make available electronically). Discuss the details of the soldering iron and it’s proper and safe use. 


4. Set up the soldering work area.  This will include: (safety glasses, (wood board, (soldering iron, (stand with wet sponge, (fume extractor and ( PCB stand.  You will also need: solder, needle-nose pliers and diagonal pliers.


5. Students check the cord of the iron to make sure there is no damage.  If there is damage, remove from service immediately.


6. Demonstarte how to set up the soldering work area to make sure the cord can’t get caught and pulled on.  If this happens the soldering iron might come free and cause a serious burn.


7. Ensure everyone has safety glasses on.


8. Make sure the fume extractor is close to the soldering work area and is on.

9. (If following the PCB production phase): Place one of the resistors across the PCB where it is supposed to go.  Make sure it is in the middle.  Using the needle-nose pliers grab one of the leads where there is a hole.  Using your fingers bend the lead 90°.  Have the bend resistor lead lined up on the hole and repeat for the other side.  The bent resistor leads should now slip through the PCB with ease. 
Note: If not following form the PCB project, substitute a good test to practice soldering techniques, such as soldering two wires together or components on a perf board or circuit board.


10. Describe to students the best way to handle the hot soldering iron…a hot iron is well above 200°C.  Never touch the iron as it will burn the skin immediately resulting in a second degree burn. 


11. Demonstrate the safe way to clean the tip of the iron with the wet sponge and applying solder to the tip.  This helps in the transfer of heat.  This solder on the iron is not intended to make the bond between the lead and the pad.


12. Place the tip of the soldering iron on the pad next to the lead.  Apply the solder to the other side of the pad.


13. When the pad is hot enough the solder will begin to melt.  Apply enough solder so that it flows all around the lead and fills the pad.


14. At this time draw the iron and the solder up along the lead.  The result should be a shiny concave solder joint.


15. If the solder joint is not made within 2 seconds, remove the iron and let the pad and lead cool.  Then try it again.



16. If you are happy with the joint use the diagonal pliers to trim the lead where it meets the solder.  Caution: When trimming, the lead can travel a great distance.  Stop this from happening by placing a hand over the lead.

17. While preparing the next component, the iron must be securely placed in the soldering iron stand.  This ensures that no one can be burned by the tip of the iron.

18. Periodically add a little solder to the tip of the iron. This prevents it the tip from corroding.

19. At end of the procedure, turn iron off at the handle (if switch is present). Unplug the iron and let it cool, ensuring everyone is aware of the hot iron. When you are satisfied that the iron has returned to room temperature, place iron in secure location. Clean any solder remaining on parts or work surfaces. Put all tools away.

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

Despite all the precautions set in place, the occasional burn from a soldering iron does happen.  First treat the burn by running cool water (not ice or cold water) over the burn for about 15 minutes or until it feels better.  Do not apply butter to the burn, but aloe vera lotion or specific burn gel may be applied.  .  Once the pain has abated, cover the burned area in gauze to protect the area.  If a blister forms do not break it as increases the chances of infection.  If the burn is severe enough, medical attention should be sought.

Generally after an accident the office must be informed.  Normally a form must be filled out explaining what happened.

First Aid Response

Before allowing students to perform any procedure, ensure students understand potential hazards and their mitigation.

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. 

Fire

1. Warn instructor & other students. Stop machine operation and hit shop E-stop as applicable. Instructor must direct students away from the danger and toward fire exit, ensuring fire alarm is activated, and use fire extinguisher if warranted.

2. Burns must be treated right away, with water or preferably burn cream. Cover wound and bring student to administration. 

3. Any injury must be reported as per Board and OSBIE requirements.
Cuts/Scratches/Slicing
1. Student must stop operation, tell students close by to watch over equipment, tell instructor, then proceed to wash out the cut/scrape. Disinfectant and bandages should be brought in from the first aid kit and cut dressed. 

2. Inspect and assess the reason for the cut and inspect the tools and work pieces involved. Clean any blood, skin in the area with disinfectant. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injuries must be reported as per Board and OSBIE requirements.
Burns

1. Burns must be treated right away, with water or preferably burn cream. Cover wound and if warranted, bring student to administration. 
2. Inspect and assess the reason for the burn, inspect the tools and work pieces involved. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injury must be reported as per Board and OSBIE requirements.
Electrical Shock

1. Students must be trained to notice signs of electrical shock. Person undergoing shock must not be touched until power removed remotely. 
2. Clear the area; shut off power at fuse panel or e-stop. Unplug equipment only when power is off.

3. Get someone to notify administration immediately.

4. If shock is severe or prolonged:

a. Begin CPR if the person shows no signs of circulation, such as breathing, coughing or movement.

b. Keep person warm.

5. Cover any burned areas with a sterile gauze bandage.
6. Leave scene as is for inspectors. 

7. Any injury must be reported as per Board and OSBIE requirements.
Cleanup Procedures

Cleaning up at the end of class includes the following:

1. Return the soldering irons to the soldering iron rack.

2. Return the wooden boards to the storage area.

3. Return the needle-nose pliers and diagonal pliers to the storage area.
4. Return the soldering iron stand to the storage area. Note: Ensure that the stand, iron etc. have returned to room temperature. Ensure everyone in area knows that there are hot tools to avoid while they cool.
5. Return the PCB stands, clamps or “third hands” to the storage area.

6. Return any extra solder to the instructor.
7. Sweep the countertops and floors.
Assessing Safety Knowledge

Student will start off the course with a section on introduction to safe use of hand tools that they will use throughout the course.  They will also learn how to safely use these tools as well as safety procedures related to non tool items.  

In this project on soldering, safety procedures for hand tools will be reviewed.  During the soldering project, student will be assessed by demonstrating proper use of tools. The results should be recorded on Safety Passports, such as shown in Appendix I and J following. Demonstration of the safe preparation, use and cleanup is used as the assessment for each student. This ongoing assessment will determine if the student needs to revisit safety procedures and protocols. 

Appendix I

SAFETY PASSPORT SHEET/CARD

STUDENT NAME: ______________________ COURSE/CLASS: _____________ 


	Equipment
	Attended Teacher Safety Instruction and Demonstration
	Demonstrated Safe Set-up and Operation of Equipment to Teacher
	Granted Permission to use Equipment by Teacher as per Passport Rating

	
	Date of

Lesson/Demo
	Teacher Initial
	Date of Demo.
	Teacher Initial
	Date
	Teacher

Initial

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Appendix J

SAFETY PASSPORT RATING

	Student Name:
	Course Code:

	CERTIFICATION LEVELS 

Level 1: May set-up equipment only, instructor must do the work. 

Level 2: Use only with instructor assistance.  

Level 3: Full use with instructor standing by to supervise. 

Level 4: Full use of machine with instructor 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.



	Equipment
	
	Level 1
	Level 2
	Level 3
	Level 4

	Soldering Iron
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	Hand Tools
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	
	
	
	
	
	











Video QR code 


(to be inserted)
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