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Technology: Risk Assessment
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Laser Cutter                                                       OCTOBER2015
	Identify the Hazards
	Who is at Risk?
	What is the Harm?
	Activity Taking Place
	Control Measures Required
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	Employees and learners should be made aware of the following hazards.

1. Fire Hazard

2. Tripping Hazard
3. Inhalation of Fumes

4.  Electric Shock
5.  Reflection of 

Laser Beam
6. Unauthorised Use

7. Trapped Fingers

8. Hot Materials

9. Falling Machine

10. Location of the Laser Cutter

11. Class 1 – CO2
12. Maintenance Operations

14. Reflective Materials
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Technology teachers, technicians and  students
User

Technology teachers, technicians and  students
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Technology teachers, technicians and  students
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Technology teachers, technicians and  students
Maintenance operator

Technology teachers, technicians and  students

	Incorrect settings and use can lead to fire within the Laser Cutter.

Plugs and cables could be tripped over.

Possible harmful fumes can affect breathing, respiratory, eyes and sensitive skin.

Damaged plugs or cables can result in electrocution.

Looking into the light source when working on reflective materials can harm eyes.
Unauthorised use.

Incorrect closing of the guard screen can lead to broken fingers or hand.
Lifting laser cut materials immediately after lasering can lead to burns on skin.

Heavy machine falling can lead to broken bones.

Pupils should be able to use the laser easily without over reaching.

Short and or/long term breathing difficulties. Other body reactions to inhaled fumes.
Reflective materials can reflect the laser and cause temporary or permanent eye damage.
	Laser cutting of materials

Laser cutting of materials
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Laser cutting of materials

Laser cutting of reflective materials

Laser cutting of materials
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Moving the Laser Cutter
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Changing filters

Laser cutting of materials


	Laser Cutters used in school should be appropriate for educational use. Extraction should also be supplied to ensure safe use.

Prior to using the machine, training on correct speeds, materials and best practice should be completed by all Technology teachers and technicians in the department.

The Laser Cutter should be supervised at all times as there is a fire ignition risk with wooden materials or incorrect laser settings. The laser should be correctly focused prior to the laser being activated. 

The air assist compressor provides a jet of air to cool the laser cutting area. This must be frequently checked for correct function.

Materials can catch fire if a higher power and lower feed speed settings are used.  A trigger ‘mist-sprayer’ (used for watering house plants) should be kept available – use as little water as possible – if required.

When the Laser Cutter is being used, it should never be left unattended (especially over breaks or lunchtime).
Only single materials must be cut as stacking increases the risk of fire.
If the Laser Cutter is not against a wall or using a ceiling mounted retractable cable reel system ensure that all wires and cables are behind the machine and not crossing craft room pathways.

Cables should be in a safe condition and regularly checked. Using surge protection is recommended.

Leads should be in good condition and should be positioned to prevent tripping or snagging. 

Laser Cutter instruction manual and material manufacturer guidelines must be checked to ensure that lasering is an appropriate method of cutting.

Materials that give off harmful fumes should be avoided unless effective LEV is available and used.

Materials that give off toxic fumes must not be used. 
Some extraction units requiring tubing to be guided externally (typically out through a window.) The immediate surroundings of the window area must be checked for any transfer of fume hazard (e.g. out towards a playground).
Laser cutting can produce smoke and noxious fumes. These should be removed using a suitable extraction system incorporating filtering to HEPA standards. Extraction should enable filtering of particulates and VOC’s (Volatile Organic Compounds).

It is recommended that the extraction system have a VOC monitor which detects if VOC’s are passing through the filter and into the workshop. A warning system (visual/audible) is recommended for when charcoal filter replacement is required.
After cutting there should be sufficient time for fumes to clear before opening the lid/hatch.

Laser should never be used without a suitable extraction system.

The laser cutter should be electrical safety tested as part of a regular department maintenance programme.

The mains plug must be monitored if the laser cutter is placed upon a mobile trolley and moved to different locations. Any damage to the plug or cables must be reported immediately and the use of the machine stopped.

Lasers operate at hazardous electrical potentials. Electrical interlocks should never be overridden.
If there is any chance of the laser beam being reflected into the view of any person in the craft room, a cover should be placed over the viewing area of the cutter.
There is a risk from glare during all usage.

Laser Cutter should not be used without competent Technology teacher or technician supervision.

If the room has a mains power isolator then it should be turned to the OFF position when the room is vacant.
Users should ensure that all hands and fingers are safely removed from the Laser Cutter before the guard screen is closed over.

Certain materials can still retain some heat immediately after being cut on the Laser Printer. Allow to cool with the guard screen open when completed.

The Laser Cutter should be sat on a flat secure work surface when used. If a trolley is used to allow transportation, the machine must be checked as secure before operating, and brakes applied (if available).
If the Laser Cutter is used by younger pupils a box/step may be necessary to allow them to see inside. Care must be taken.

The Laser Cutter must be located in a clean and dry room.
Workshop waste must be monitored so that metal swarf, saw dust or wire etc is not allowed to enter ventilation ducts or air slots.

A Class 1 Laser device is recommended for school use because the operator is protected from the main laser with a strong housing. 

Interlocking devices (magnetic switches) on door and lid automatically shut down the laser when opened.

Under NO circumstances should any machine covers, door or lids be removed.

A PPE dust mask conforming to BS EN 149:2001+A1:2009 class FFP3 should be used when changing filters (dust mask and disposable gloves). Spent filters should be bagged and placed with non-recyclable waste.

Under no circumstances should filters be cleaned / vacuumed in order to prolong their life.

The red beam indicator (pointer) is a safe, low power device but could be harmful if reflected into the eye.

Materials with a chloride component MUST NOT be laser cut, for example:

PVC, synthetic leather, vinyl-coated material, Forex, neoprene and Foamex. The chloride component in these materials generates hydrochloric acid vapour.

When the laser beam is totally enclosed it is then classified as a class 1.

Materials Unsuitable for Laser Cutting

ABS plastic can emit cyanide gas and is a melting hazard.

Chlorinated plastics (PVC, Vinyl, Artificial Leathers) emit chlorine gas when cut.

Fibreglass emits hazardous fumes.

Galvanised metals emit poisonous fumes due to the zinc content.

HDPE plastic is a melting hazard and can catch fire.

Metals can damage the laser.

Mirrored surfaces can reflect the laser and should be turned face down on the honeycomb bed.

Polystyrene Foam is a significant fire hazard.

Polypropylene Foam is also a significant fire hazard.


	Always read the manufacturers instruction/user guide before using a Laser Cutter.

Reference BS4163:2014

A department record book of all electrical testing should be kept.

Poor focusing of the laser is a main cause of material combustion.
Laser cutters use a high intensity laser beam to vaporise material placed in its path.
A substitution of material should be considered if the original materials are at risk of ignition.

Material must be loaded flat onto the honeycomb bed. Materials which will not sit flat on the bed are difficult to ensure accurate focusing.
Certain materials may benefit from water dampening before cutting.
Connection should be made to an earthed 240V supply.
Best practice is using a ceiling mounted drop down socket.

LEV should be activated when using the Laser Cutter to cut materials that might give off harmful fumes.

LEV should be maintenance checked every 12 months.

On re-circulatory extraction systems the condition of any filters provided to control the fumes should be checked at regular intervals and replaced when necessary. These filters should be part of a regular department maintenance programme.

Check COSSH (Control of Substances Hazardous to Health) for more information.
Only qualified staff should be used to electrical safety test machinery.

PAT testing should be carried out every 12 months.

There are no user serviceable parts inside the machine.

The risk of electric shock is reduced by good maintenance and the use of double insulated machines.
Always check manufacturers guidelines for accurate information on which laser settings should be used for different materials.

The Laser Cutter should have clear signage on or close to it stating no unauthorised persons to use.

Laser Cutters are typically large heavy machines and should only be moved by supervising adults.

CO2 laser – suitable for cutting, boring, engraving and scribing. 

Power rating typically 30 – 100W. For school use: typically 30 – 60W

Caution must be taken when using reflective materials, especially mirror materials.

A department approved list of appropriate materials and power settings should be created and kept on or near the Laser Cutter for reference.

Class IV lasers should never be used in schools, they can cause severe skin burns. Even a reflected beam entering the eye can cause blinding (cornea rendered opaque in a fraction of a second).


	
	
	
	
	
	


This is a generic Risk Assessment that must be modified to suit your place of work. The Risk Assessment modifications should take into consideration the activity, age/stage/pupil ability, department/working environment and the experience of the teacher in charge. If Control Measures Required as described are implemented the risk is reduced to an acceptable level for mainstream students.
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