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Vacuum Former 
Safety Lesson 
	Writer:
	Bill Slumskie

	Doc version 

(version Y/M/D date i.e.150630):
	160316


	Specific Tool or Process:
	Vacuum Forming

	Main Applicable Course:
	TDJ2O Technological Design

	Additional Applicable Courses:
	TDJ3M/4M Technological Design, TDJ3O/4O Technological Design, TIJ1O Exploring Technology, Technological Design and Manufacturing 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 
	Student demonstration

Student presentation

Student Checklist (Appendix G)



Associated Documents: (list all attached and reference documents)
	Appendices to this lesson
	Appendix A: Daily Plans (external)
Appendix B: Safety Passport Powerpoint Presentation (external)
Appendix C: Safety Passport Card (internal)
Appendix D: Safety Passport Rating (internal)
Appendix E : Vacuum Former Passport (internal)

Appendix F: Vacuum Former Safety Data Sheet (internal)
Appendix G: Student Demonstration Checklist (internal)
Appendix H: Lesson Plan – Vacuum Former Setup (internal)
Appendix I :  Vacuum Former Risk Assessment Sheet (internal)
Appendix J:  Graphics of Process (internal)
Appendix K: Vacuum Former Plastic MSDS (external)


	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/
WHMIS MSDS Corning : 10010796-NAM Owens Corning Site  (http://commercial.owenscorning.com/products/foam/insulpink-z/)

extruded polystyrene insulation products

www.pitsco.com/Foam_Wing_Cutter
Material Safety Data Sheet Material Name: Foamular® Extruded Polystyrene Insulation MSDS No.: 15-MSD- 21528-01-D



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
	
	
	

	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
Planning Notes

1. Check all IEPs to flag any students with special needs
2. Prepare a safety folder for each student…..folders will contain individual safety notebooks, passport, and passport rating sheets/cards

3. Photocopy handout (Appendix F: Student Demo Safety Checklist) for class distribution

4. Prepare all web site resources, YouTube videos and Appendix B slide show presentation.
5. Prepare all tools and materials for the demonstration

Teacher Notes/Tips

· Be sure to make appropriate accommodations/modifications in accordance to IEPs
· The introductory lesson on vacuum formers can be as extensive as deemed suitable for the modelling project initiated. It can also be delivered in phases whereby the basics are introduced at grades 9-10 levels, and more advanced applications at the senior levels grades 11-12
· Be sure that the practice exercise(s) are relevant to the intended project and grade level.  

· An Internet search of “vacuum forming projects” will yield several ideas for beginner projects

· the following web site resources may help

· https://www.youtube.com/embed/wo9wXTOKf1Q   (Kidder Primary Vacuum Former CAT#75-PRIMARY)

· https://www.youtube.com/watch?v=0GewMAN8iuc  (Mold Preparation, Example of showing features of Vaccuum Former)

· http://diydrones.com/profiles/blog/show?id=705844%3ABlogPost%3A1214482&commentId=705844%3AComment%3A1220297&xg_source=activity   (QUAD Drone Project)

· Keep in mind that the practice exercises are support activities only and should not take too much time away from student hands-on practice
See Appendix A-Daily Plans for detailed planning notes and strategies

Step by Step: Performing the Lesson

Note: See Appendix H: Vacuum Former Lesson Plan (internal) for details of teaching specific details of the process.
1: Instructional Strategies

1. Introduce lesson on “Safety Passports” using slide show presentation ( Appendix C) and safety passport certification documents (Appendix D, E) 

2. Be sure to describe process in terms of model making

3. Introduce lesson on vacuum former….discuss principles of vacuum forming, operations, applications, considerations, polystyrene material properties, safety, acceptable forming materials, acceptable mold materials, etc

4. Use “Think Literacy” strategies, e.g., organizing ideas: webbing, mapping and more. See web site resource below for sample literacy strategies:


http://www.edu.gov.on.ca/eng/studentsuccess/thinkliteracy/files/ThinkLitTechnology9-12.pdf 

2: Instructional Strategies

1. Distribute Vacuum Former Safety Data Sheet (Appendix F) and the Student Demonstration Checklist (Appendix G) and introduce lesson on the safe use of a vacuum former
2. Show the OCTE toolSAFE vacuum former safety video

3. Demonstrate the features, controls, stops, and safe use of a vacuum former. Concentrate on the high heat areas throughout the process, possible pinch points, shutting off machine during loading and unloading of parts, and the process of reacting to potential problems with the machine (emergency stop, stopping power before removing material, etc.)
4. Students then practice using the vacuum former through small test projects.
5. Assess each student using the Safety Demonstration Checklist (Appendix G)

6. Support activities can be assessed as part of the safety passport certification and as a lightly weighed summative mark on quality of work
3: Instructional Strategies

1. Review vacuum former safety data sheet

2. Ensure that all students are at an appropriate safety passport certification level to begin project

3. Complete student demonstration checklist for each student.
4. Students continue with their final modelling projects while teachers periodically monitor progress and safe working habits.
Emergencies
NOTE: Consult and be familiar with your school and Board procedures on accident reporting and treatments.
Specific Immediate Remedial Measures:

· Remove power from machine if unusual noises or smells are detected.
· Open doors/windows for fresh air if students complain of irritation from heated plastic smell. Remove students to fresh air if they complain of continual irritation.
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.
Sample Safety Poster for Shops
TECH ROOM XXX
IN CASE OF EMERGENCY

TAKE LEADERSHIP AND STAY CALM

ASSIGN 1 PERSON TO CALL THE OFFICE TO ALERT THEM OF AN EMERGENCY – IF REQUIRED, ASK THEM TO CALL 911, AND DEFINE THE PROBLEM (SUCH AS WOUND, STROKE, SEIZURE, CHOKING, ALLERGIC REACTION) GIVE THE OFFICE A CELLPHONE NUMBER ACTIVE IN THE ROOM. 

ASK THE OFFICE TO CALL IN THE EMERGENCY RESPONSE TEAM. IF AN EPI-PEN IS REQUIRED, NOTIFY THE OFFICE TO SEND IT.

A BASIC FIRST AID KIT IS IN THE ROOM 226 WITH PLASTIC GLOVES BY THE DOOR.

CONFIRM THAT 911 HAS BEEN CALLED AND WHETHER THEY NEED MORE INFORMATION. ADVISE THAT WE ARE ON THE SECOND FLOOR AND AN ELEVATOR IS AVAILABLE.

ASSIGN 1 PERSON IF REQUIRED TO ASSESS FOR AIRWAY AND BREATHING, THEN PULSE, THEN IF REQUIRED, CPR.

ASSIGN 1 PERSON TO GET ANOTHER TEACHER OR STAFF MEMBER TO HELP SUPERVISE THE ROOM. 

ASSIGN 1 PERSON TO REMOVE ALL ADDITIONAL STUDENTS AND PEOPLE OUT OF THE ROOM IF SAFE TO DO SO. CONSIDER IF TRANSLATION IS REQUIRED FOR THE PERSON IN NEED. DETERMINE IF ELECTRICAL POWER SHOULD BE SHUT DOWN IN THE ROOM FOR SAFETY.

SAFELY FOLLOW ANY ADDITIONAL INSTRUCTIONS OF EMERGENCY RESPONDERS.
Cleanup Procedures

· Always unplug the vacuum former when you’re finished when projects completed.
· Be sure all scrap material is returned to the TFP scrap bin and no pieces are left in the TFP holder or vacuum chamber.  Report any melted material to the instructor.

· Before storing your vacuum former ensure that it has cooled off as storing a hot vacuum former can pose as a fire hazard.
Assessing Safety Knowledge

As part of the assessment strategy used to ensure students have the knowledge and skill to safely use the vacuum former, a Safety Passport certification processed is followed. The following describes the process:

The general process is as follows:

1. LESSON: When the teacher introduces a new piece of equipment (e.g. lathe), the student records the date of the safety demonstration on their safety passport. This is to be initialed by the teacher (see sample below). The teacher demonstrates techniques for the safe operation of the machine and personal protective equipment (e.g. eye protection, secure loose hair, remove jewelery, protective clothing, etc.), After the demonstration, students write a note in their notebooks. This safety note is carefully recorded in each student’s notebook along with the signed passport. The teacher also carefully notes attendance for that day in their daybook if any students are absent for the safety lesson; makeup opportunities must be provided.


2. ASSESSMENT: Each student should complete a written or oral test/checklist on the safe operation of the machine tool, outlining all safety features that must be observed. The individual machine tests are designed to complement any general facility safety rules. Upon satisfactory completion of the test the student dates the “tested” column and teacher initials this as complete. IMPORTANT NOTE: A copy of the test should be kept by the teacher.

3. STUDENT DEMONSTRATION: Students must demonstrate to the teacher that they have a thorough knowledge of the safety rules for the equipment and are able to demonstrate their competency on the equipment. Once the teacher has observed the required safe setup and operation of the equipment by a student the teacher signs off that portion of their passport. 


4. Once the student has completed #1, 2 and 3, the teacher signs the final column of student’s safety passport indicating that they have permission to use that equipment. Students must be able to provide the teacher with their signed passport for that equipment each time they wish to use that equipment.  

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

	Vacuum Former
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	Hand Tools
	Teacher Initials
	
	
	
	

	
	Date
	
	
	
	

	
	
	
	
	
	


Appendix E

	VACUUM FORMER PASSPORT

	General Conditions

Students must be trained on the safe and proper use of Foam Cutting Apparatus before they may begin using it.  The student must demonstrate to the teacher, proficiency and the safe work procedures that must be followed before usage.  All electrical and fume protection safety must be enforced.  All guards and safety devices must be in place and ventilation system must be free and clear.

	Personal Protective Equipment 

· Safety Glasses

· Heat Resistant Gloves 

· Dust/Fume Mask – fume protection

· Fume Hood – Ventilated Area

	Possible Risk Factor
· Eye injuries

· Hand Injuries : cuts & burns

· Electrical shock

· Toxic Fumes

	· 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 F
	Vacuum Former Safety Data Sheet

	PREPARATION:
· Inspect the vacuum former for damage to the casing. In addition, assure the on/off switch (if equipped) is functioning properly and inspect the electrical cord and plug for fraying or other damage. 

· If the vacuum former fails your inspection, inform your teacher and remove it from use.

· Be sure there is no old plastic sheets or remnants in the on the vacuum forming chamber or the Thermo Forming Plastic holder. 


· Choose a work area near a power outlet so that you don’t need an extension cord. 

· Be sure the work area is clean, dry, and clear of any tripping hazards and the vacuum former is not touching any surfaces with exterior body.

· All surfaces in your workspace should be made of, or covered with, non-flammable material. 

PERSONAL PROTECTION EQUIPMENT (PPE)

· Wear safety goggles/glasses to protect against eye injuries. 

· Wear a surgical or dust mask over your nose and mouth if you’re using a plastic sheet with MSDS warnings of giving off fumes. 

OPERATING PRECAUTIONS: 

· Do not operate the vacuum former without the instructor’s permission.

· Only use plastic sheets that are recommended for your particular vacuum former.

· Don’t pull overheated pieces of plastic out from the vacuum former when plugged in.

· The vacuum former will take about 5 minutes to heat up to operating temperature.

· Never force the lid closed.

· Use the vacuum former in well ventilated areas.

· Do not touch any of the surfaces when vacuum former is in operation. 

· Unplug the vacuum former and allow it to cool before any maintenance.

· Skin that comes in contact with hot plastic should be immediately plunged into cold water. If accidents do occur seek first aid and treat as a burn.

· If you are injured by a hot vacuum former, notify your teacher. 

· Never leave a plugged in hot vacuum former unattended.

· Do not leave the machine unattended while it is in use.

· Always unplug the vacuum former when you’re finished with your project, unless the next student is ready to proceed with their vacuum forming.

· Before storing your vacuum former ensure that it has cooled off as storing a hot vacuum former can pose as a fire hazard. 

	AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR


Appendix G
	Student Demo Safety Checklist

	PREPARATION
The student:

· attended the safety lesson (teacher initialed Student Passport Card);

· attended the teacher demonstration (teacher initialed Student Passport Card);

· has a Level 3 or 4 ‘Safety Passport Rating’;

· appropriately inspected the vacuum former for damage to the casing, lids, on/off switch, and electrical cord; 

· ensured the work station was well ventilated, clean, dry, and clear of any tripping hazards;

· covered workspace surfaces with non-flammable material. 

PERSONAL PROTECTION EQUIPMENT (PPE)

The student:

· wore safety goggles/glasses when vacuum forming setup and vacuum forming procedure; 

· tied back long hair when working with vacuum formers.

OPERATING PRECAUTIONS:

The student:

· asked for permission to use vacuum former; 
· Always use handles when adjusting or moving vacuum former.

· used appropriate vacuum forming plastics and refill procedures;

· checked that surfaces to be vacuum formed are clean, dry and free from loose particles, if not part of the mold;

· used appropriate vacuum forming procedures

· Never put hand between plastic and element.

· Do not leave the machine unattended while it is in use.
· Never touch the element.

· Always wait a couple minutes before touching plastic after the lid is released.

· unplugged the vacuum former,  and allowed it to cool before storing for later use;


Appendix H

Vacuum Former Lesson Plan

Lesson Title: 
Vacuum former 

Lesson Length: 
15 minutes 
Behavioral Objectives: 

At the conclusion of this lesson, the student will: 

1. 
Safely use the vacuum former to create a functional mass prototype in a model building activity.  (boat hull,. slot-car, dragster, etc.)
2. 
Demonstrate knowledge of forming techniques by creating a boat hull. 

Content Outline: 

1. 
Review modelling project.  Emphasize vacuum forming of prototype (model building activity). 

2. 
Review what vacuum forming is with class. 

3. 
Procedures for using large vacuum former. 

i. 
Place plastic in former. 

ii. 
Turn heating element on. 

iii. 
Test plastic for readiness. 



• Plastic should be sagging. 



• Plastic should feel like rubber balloon. 
iv. 
Lower sheet lid 

v. 
Turn vacuum on to suck plastic on to mold. (time or indicators)
vi. 
Once the plastic has taken the form turn vacuum off. 

vii. 
Lift sheet lid
viii. 
Remove plastic and mold. 

4. 
Remind students to make prototypes with tapered sides/tabs so that they can remove mold from plastic. 

5. 
Caution students against making points and sharp corners that will tear through plastic. 

6. Demonstrate removing form from mold. 

Procedures: 
· Review model building activity. 

· Review vacuum forming. 

· Have class get safety glasses and assemble at vacuum former. 

· Demonstrate using vacuum former. 

· Remove form from plastic. Remind students to make tapered edges/tabs and to round any points to keep the plastic from tearing. 

· Answer student questions. 

· Dismiss students to work. Students who are ready will begin forming their prototype. Class will continue work on other projects. 

Appendix I
Vacuum Forming Equipment Assessment
	What are 
the hazards
	Who might be harmed and how?
	What are you already doing? What should be done when using the equipment?
	What further action is necessary
	Action required
	PPE
	Completed (Date)

	Materials
	Equipment

Person Using Vacuum Former (VF)
	PVC or PVC Based materials (Any materials containing Chlorine) are banned from Equipment Processing. 
Recommended Materials include Low-Temperature Thermo-Plastics such as: Acrylic, Lexan Plastics, P.E.T.G., Styrene, PolyCarbonate and other Thin Sheet, Non-Toxic Plastics. 


	
	
	
	

	Molds
	Equipment

Person Using Vacuum Former (VF)
	Recommended Material Substrates include, but are not limited to: MDF, Plywood, Foam, Aluminum, Machinable Wax etc. Foam Molds should be sealed BEFORE Vacuum Forming. All Molds must be free of dust, debris, and all Glue/Sealants must be COMPLETELY DRY before Vacuum Forming. Undercuts are not recommended.
	
	
	
	

	Electric shocks
	Person using VF
	Regular maintenance & electric survey should mean machine is safe to use.

Extra low voltage on machine and wire insulated.
	
	Isolate Electric supply and call for medical assistance.  Check conscious status of victim and address accordingly.
	
	

	Burns
	Person using VF
	Obvious risk – caution should be taken when using machine and gloves worn.

Always use handles.

Pupils reminded to pay attention to their work and others around them

Plastic heated only to the point of appropriate softness for forming.

Setting of timers and heat appropriately.

Never put hand between plastic and element.

Never touch the element.

Always wait a couple minutes before touching plastic after the lid is released.


	
	I burns occur place area under cold running water for 10 minutes.  For serious burns as above and call for medical support
	
	


General Health and Safety Instruction to students 
· Indicate possible dangers associated with specific equipment.

· Indicate what needs to be observed and listened for.

· Indicate how to select personal protective equipment appropriate for machine

· Insure work areas are clear

· That work is clamped in an appropriate secure manor for the task

· That they are using equipment appropriate to their capability and level

· Environment

· Equipment shall clearly labelled

· Sited in a clear space and unobstructed.

· Where necessary, equipment shall be sited so a safe area is marked around the use of hand tools.

· Care will be taken to ensure that any trailing leads do not pose a trip hazard.

· Work benches and the surrounding area should be cleaned and any

· Hazardous materials disposed of in a safe manner.

· First Aid Representative or designated persons available

· Personal Protective Equipment

· Provision for those involved in the activity, where relevant, of appropriate personal protective equipment for eyes, face, body, breathing and ears as appropriate.

Appendix J: Graphic of Vacuum Forming Process
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1. First, a former is made from a material such as a soft wood. The edges or sides are shaped at an angle so that when the plastic is formed over it, the former can be removed easily.
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THE MOULD IS PLACED IN
THE VACUUM FORMER




2. The former is placed in a vacuum former.
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PLASTIC SHEET IS PLACED ABOVE
THE MOULD AND CLAMPED
SECURELY.




3. A sheet of plastic (for example, compressed polystyrene) is clamped in position above the mould.
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THE ELECTRIC HEATER IS TURNED ON
TO WARM THE PLASTIC SHEET.




4. The heater is then turned on and the plastic slowly becomes soft and pliable as it heats up. The plastic can be seen to 'warp' and 'distort' as the surface expands.
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THE PLASTIC BECOMES FLEXIBLE
WHEN HEATED




5. After a few minutes the plastic is ready for ‘forming’ as it becomes very flexible.
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MOULD MOVED UPWARDS





6. The heater is turned off and the mould is moved upwards by lifting the lever until it locks in position.
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THE AIR IS PUMPED OUT OF
THE AREA BELOW THE PLASTIC|
AND MOULD.




7. The 'vacuum' is turned on and this pumps out all the air beneath the plastic sheet. Atmospheric pressure above the plastic sheet pushes it down on the mould. At this stage the shape of the mould can be clearly seen through the plastic sheet. When the plastic has cooled sufficiently the vacuum pump is switched off.
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8. The plastic sheet is removed from the vacuum former. The sheet has the shape of the former pressed into its surface.
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9. The excess plastic is trimmed so that only the plastic bowl remains - the completed item. An enlarged view of the final dish is seen opposite.










Video QR code 


(to be inserted)
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