Class 4 Laser Welding Standard Operating Procedures
Job Hazard Analysis (JHA)
Job Hazard Analysis (JHA) – Class 4 Laser (Welding/Cleaning)
Scope: Shop use with a Laser Controlled Area (LCA) established using laser-rated curtains. This JHA is intended to support compliance with OSHA 29 CFR 1910 and Washington DOSH (WISHA) WAC 296-24 requirements and must be used with the manufacturer’s manual and site-specific Laser Safety Program.
	Task/Step
	Hazards
	Controls
	PPE

	1) Pre-job planning & authorization
	Untrained/unauthorized operation; uncontrolled exposure; wrong materials/unknown container contents
	Only trained/authorized operators. Follow manufacturer manual/SOP. Follow hot-work/fire prevention and welding requirements (OSHA 29 CFR 1910 Subpart Q / WISHA WAC 296-24).
	As required for task; see operating steps for minimum PPE

	2) Establish the Laser Controlled Area (LCA) using laser-rated curtains
	Eye/skin injury from direct/reflected/scattered Class 4 radiation; bystander exposure outside LCA; reflected energy escaping through gaps
	Set up the LCA with laser-rated barrier curtains forming a complete perimeter around the work zone. Curtains must be rated for Class 4 output, installed per the curtain manufacturer’s guidance, and arranged to eliminate gaps/line-of-sight exposure outside the LCA. Keep beam and likely reflections directed into the workpiece openings/edges). Post warning signs at entry points and restrict access to trained/authorized personnel only.
	Laser safety eyewear with optical density 7 laser wavelength of 1070 nm + welding helmet Laser rated Z87.1/face protection for anyone inside the LCA when laser can be enabled/active; gloves; protective clothing such as long-sleeved lab coat. 

	3) Entry control for curtain LCA (doorway) & safeguards
	Exposure if curtains are open during emission; people entering unnoticed; inadvertent emission with entry open
	Treat any curtain opening as an entry point. Keep curtains closed/overlapped during operation. Install Interlock contacts at any entry points the LCA.  Verify proper function before starting work.  Inspect curtains for damage (burns, pinholes, tears), alignment, and overlaps; remove from service if compromised.
	Same as Step 2

	4) Verify key control / E‑Stop / emission indicators
	Unauthorized use; unaware personnel during emission
	Control access with key switch; remove key when not in use. Confirm E‑Stop readiness. Verify emission indicators and operator awareness of laser-enabled vs emission states.
	Same as Step 2 when in LCA

	5) Workpiece & clamp setup (including  nozzle/work sense interlock)
	Electrical shock; welding hazards; beam firing when not on part
	Connect work sense clamp and verify the nozzle/workpiece interlock function that laser shuts off when lifted. Follow welding electrical safety practices; maintain dry conditions and good cable management.
	Safety glasses (OD7 rated) under helmet (Z87.1 window) as appropriate; gloves; FR protective clothing; safety  non-slip footwear; hearing protection if needed

	6) Torch/fiber/cable inspection & connection
	Laser exposure from aperture; defeated safety functions; fiber damage
	Use only approved torch/fiber components. Never look into the aperture/beam path. Keep the process below eye level when possible and maintain controlled beam paths; avoid routing that could create unintended reflections.
	Laser eyewear (OD7 rated) + welding helmet (Z87.1 window) when in LCA and system be active; gloves

	7) Gas cylinder setup (shielding gas)
	Cylinder tip-over; regulator failure; fire/explosion
	Secure cylinders upright; protect from heat/sparks/flames. Use correct regulators/hoses; leak-check. Follow OSHA/WISHA welding/cutting gas cylinder requirements (OSHA 1910.253; WISHA WAC 296-24 Part I).
	Safety footwear; gloves; eye/face protection as needed

	8) System startup (power-up & interlocks satisfied)
	Unexpected emission; electrical shock; improper connections
	Complete connections before applying power. Ensure LCA is established and entry controls are in place. Confirm interlocks/controls and follow startup checklist. Ensure required PPE is worn before enabling.
	Minimum: laser eyewear (OD7 rated) + welding helmet (Z87.1 window); gloves; protective FR clothing

	9) Perform laser welding (normal operation — curtain LCA emphasis)
	Class 4 laser eye/skin injury (direct/reflected/scattered); bright light; sparks/spatter; hot surfaces; potential fire
	Operate only with curtains fully closed/overlapped and access controlled. Position work to direct primary beam and likely reflections into the workpiece, not toward curtain boundaries. Manage reflections from shiny metals (orientation, fixturing, beam stops). Maintain fire watch/combustible control as required; keep combustibles away from curtain surfaces. Follow OSHA 1910.252 and WISHA WAC 296-24 welding/hot-work controls.
	Laser eyewear (OD7 rated) + welding helmet with appropriate filters (Z87.1 window), heat-resistant gloves; FR protective clothing

	10) Perform laser cleaning (normal operation — curtain LCA emphasis)
	Same as welding + contaminants/coatings fumes; reflection hazards
	Same LCA/curtain controls as Step 9: curtains closed, control access, manage reflections, keep combustibles away from workpiece. Ensure ventilation is appropriate for the material/coatings; follow SDS and HazCom requirements.
	Same as Step 9; add respiratory protection as required and ventilation

	11) Fumes/ventilation & respiratory protection
	Metal fumes; toxic gases; ozone/irritants; asphyxiation
	Provide adequate ventilation for welding/cleaning. If exposures may exceed limits, implement controls (local exhaust ventilation, portable fume extraction, or process changes). 
	Respirator per exposure assessment/program; eye/face protection as in Steps 9–10

	12) Fire prevention, extinguishers, housekeeping
	Fire/explosion from sparks/heat; ignition of solvents/gases/combustibles; metal fires
	Keep area free of combustibles; control flammables and gases; never weld/clean on unknown containers. Keep appropriate extinguishers available (ABC; Class D where combustible metals are present). Maintain clean floors/cable routing to prevent trips and dragging torch/fiber cable into hazards.
	Flame-resistant/laser-resistant clothing; gloves; eye/face as Steps 9–10

	13) Shutdown & secure system
	Residual hazard if key left on; unauthorized activation
	Disable emission, follow shutdown procedure, turn key OFF and secure key. Verify area is safe before opening curtains and allowing general access.
	Laser rated PPE until emission is off and area declared safe

	14) Routine maintenance (nozzle tip, protective window, focus lens, inspections)
	Electric shock; unexpected emission; damaged optics causing hazardous reflections
	Before maintenance: shut off, remove power, and secure against being switched on again. Apply lockout/tagout where servicing exposes employees to hazardous energy (OSHA 1910.147 / WISHA WAC 296-803). Follow manufacturer maintenance intervals and inspection checklists.
	Task-appropriate gloves; eye protection; laser PPE if any exposure potential; electrical PPE as needed

	15) Cleaning compounds/chemicals & waste handling
	Fire/explosion (solvents); toxic exposure; incompatible chemicals
	Keep volatile solvents/flammable gases away from laser operations; follow SDS. Implement hazard communication program (OSHA 1910.1200 / WISHA WAC 296-901): labels, SDS access, training. Dispose of waste per site procedures.
	Chemical-resistant gloves/eye protection per SDS; respirator per program if required
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