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CNC Router
Safety Lesson Plan
	Writer:
	Paul White

	Doc version 

(version Y/M/D date i.e.150630):
	160403


	Specific Tool or Process:
	CNC Router


	Main Applicable Course:
	TDJ20 Technological Design



	Additional Applicable Courses:
	TDJ3M, TDJ4M, TCJ Construction Technology,

TMJ Manufacturing Technology, 

TIJ1O Exploring Technology
TDJ, TCJ, TMJ emphasis courses




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
	



Assessment Procedure 
	· Review students’ G-code, CAD files, and preview of tool paths to assess tool selection and safe tool path.
· Observe students’ use of PPE, material preparation and machine set up and assess using checklist (Appendix A)
· Teacher is to check tool bit, zero position, material security, clamp placement, and tool path prior to execution of program.
· Complete student’s Safety Passport (Appendix B) and Safety Passport Rating Card (Appendix C)




Associated Documents: (list all attached and reference documents)
	Appendices to this lesson
	Appendix A: Safety Checklist 
Appendix B: CNC Router Safety Data Sheet

Appendix C: Safety Passport

Appendix D: Safety Passport Rating Card



	OCTE SafeDOC
	Technological Design

http://octelab.com/content/safedoc-design

	OCTE SafetyNet
	Technological Design 

http://octelab.com/filter/%2A?field_lesson_subject_tid%5B%5D=28

	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
	(
	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
	(
	
	

	Face shields
	
	
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	(
	

	Ear muffs
	
	(
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	
	Not allowed

	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
· Safety glasses required; hearing protection recommended

· For the lesson demonstration, prepare a sample CNC program

· Prepare a suitably-sized piece of wood, allowing room for clamping

· Provide Safety Data sheet to students (Appendix B)

· Prepare Tools: selection of router bits, wrenches for installing bits, double-faced tape, clamps, utility knife for cutting tape, vacuum cleaner, cleaning brush

Step by Step: Performing the Lesson

NOTE: Procedures may vary depending on make and model of CNC router. Always follow manufacturer’s instructions.
1. Students, with teacher supervision, conduct tool/work area inspections, preparations, and ensure everyone has the proper PPE

Safety Notes:
· Always wear eye protection. Hearing protection is highly recommended during machine operation.

· Inspect stand and enclosure for loose or missing hardware. Tighten or replace as necessary

· The working area should be clean, well-lit, and free of debris

· Remove tools, material, and other clutter from the enclosure. Sweep the bed to remove any dust or debris.

· Attach the dust collection system if router is so equipped

2. Teachers demonstrate machine/tool preparation (adjusting, setting, locking down, checking, testing, cleaning, checking stops, guards)

· Safety Note: Close the enclosure doors, and check that the door safety switch is functional.

· Return the router to the machine “Home” position. 

· Manually jog the router to ensure it moves freely in all 3 axes

· Safety Note: Following manufacturer’s instructions, install the required tool bit, inspecting for wear, chips, or cracks. 

· Close the enclosure door, and manually jog the router to a position that will enable the material to be secured to the bed.

3. Teachers demonstrate, and students perform work piece preparation 

· Safety Note: Only use materials recommended by the manufacturer of the router.
· Safety Note: Ensure that work piece is sound, flat, and free from cracks, splits, and other defects
· Safety Note: Inspect material for nails, screws, staples, and other foreign objects

· Secure the work piece to the router bed using double-faced tape (carpet tape) and/or clamps. If using double-faced tape, carpet tape for rough surfaces is recommended.

· Safety Note: If using clamps, check the program preview to ensure that clamps are well away from the programmed tool path.
· Manually jog the router to the program origin and zero the axes. Confirm that the program preview zero and the physical position of the router are consistent.
· Ensure the enclose is closed, run the program

4. During operation and emergency procedures
· Safety Note: The CNC router should always be monitored during operation. Do not leave the router running unattended.

Emergencies
· Safety Note: If there is a cause for concern while the program is executing, pause the program, wait for the spindle to stop, open the enclosure, and address the problem (for eg., tighten or reposition clamps, remove debris, check depth of cut). 
· Close the enclosure door, reset the safety switch and resume the program.

· Safety Note: In the event of an emergency (for eg., tool hitting a clamp, work piece coming loose, tool breaking), press the red emergency stop button.

· Report all injuries to the teacher, and follow established department/school/board procedures (Appendix E)
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

· After the spindle has stopped, manually jog the router to a position that will allow the removal of the material, being careful not to hit any clamps.

· Shut off power to the router following manufacturer’s instructions. Detach power and remove cutters/bits.
· Open the enclosure doors, loosen and remove the clamps. If double-faced tape was used, pull material up from bed.

· Remove scraps, debris, and tape remnants from the enclosure and sweep or vacuum the bed.

· Vacuum surrounding floor and/or table areas.
Assessing Safety Knowledge

Students will need to go through the lessons and demonstrate their knowledge before they will be eligible for a sign off and permission to use any machine.  Following the Ministry of Labour definition of a competent worker, the students will be required to have the knowledge (lesson), skills (student demonstration), and training (teacher demonstration) required before they are eligible to sign off for the safe use of the tool.  Once the students have been signed off, then at the teacher discretion they will be able to continue to use the tool in subsequent assignments.

Students will demonstrate their knowledge and skills by performing their own procedures. Teacher must observe and question student periodically to ensure they know the safe way of performing the operation.

Teachers verify the student’s knowledge through the use of the CNC Router safety checklist (Appendix A). They are to record the student’s knowledge through the use of the Safety Passport (Appendix C) and/or the Safety Passport Rating Card (Appendix D)

Appendix A:

CNC Router Safety Checklist

Student: ______________________
Class: 



Student was present for lesson on (date) _______________________
Student was present for teacher demonstration on (date) __________

Student demonstration date: ___________________________

· Student is wearing safety glasses and hearing protection

· Cleared router bed of material, debris, dust, and tools

· Selected tool bit consistent with CNC program

· Inspected tool bit for wear, chips, and cracks

· Installed tool bit according to manufacturer’s instructions

· Inspected material for cracks, splits, chips, and foreign objects

· Checked material dimensions for consistency with CNC program

· Secured material to router bed using clamps and/or double-faced tape

· Checked tool path with clamp location to ensure that router will not hit a clamp

· Moved router to home position, avoiding clamps

· Checked that router moves freely in all 3 axes

· Moved router to program origin and zeroed axes

· Confirmed that router’s physical position is consistent with the tool path preview

· Attached and turned on the dust collection system, if applicable

· Monitored router while executing program

· After completion of program, jogged router to facilitate removal of work piece.

· Cleaned router bed after removal of workpiece.
Appendix B

CNC Router Safety Data Sheet

· WEAR PERSONAL PROTECTIVE EQUIPMENT (PPE) INCLUDING SAFETY GLASSES. Do not wear loose clothing, gloves, bracelets, necklaces or other jewellery while the CNC router is in operation. Wear protective hair covering to contain long hair and wear non-slip footwear.

· Do not operate the CNC router when tired, distracted, or under the effects of any medication that impairs reflexes or alertness.

· The working area should be well lit, clean and free of debris.

· Work in a well-ventilated area, use a dust collector, and wear eye protection.

· Be sure that adjusting wrenches, tools, drinks and other clutter are removed from the machine before operating.

· Keep hands well away from the spindle, cutting tools, and all moving parts. Use a brush, not hands, to clear away chips and dust.

· Before turning on the CNC router, make sure the work piece is properly secured.

· Use parts and accessories recommended by the manufacturer.

· Never stand on machinery. Serious injury could result if the tool is tipped over.

· Always disconnect the tool from the power source before servicing, changing accessories, performing any maintenance or cleaning, or if the machine will be left unattended.

· Make sure that switch is in the “OFF” position before plugging in the power cord.

· Make sure the tool is properly grounded. If equipped with a 3-prong plug it should be used with a three-pole receptacle. Never remove the third prong.

· Do not use the CNC router for any purpose other than its intended use.

· To reduce the risk of electric shock, do not operate the machine with wet hands.

· Be sure to read and understand every warning label before operating the machine.

· Respect the rated limits of the machine.

· To avoid electrical shock, do not touch the transformers, motors or control box when the power is on.

· Make sure to always have full unimpeded access to the emergency stop button at all times.

· To ensure safety, do not tamper with the safety cover, limit switch or any other accessories.

AT ALL TIMES, IF IN DOUBT, SEE YOUR TEACHER
Appendix C

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 D

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

	3D Printer
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	
	
	
	
	
	











Video QR code 


(to be inserted)
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