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Welding Fumes (Vapours and Gases)

What are the hazards?

The most common hazards are airborne contaminants generated by welding. These include:

	Fumes – Beryllium, Cadmium, Chromium, Lead, Nickel, and Zinc


	Vapour/Gases – Hydrogen fluoride, Nitrogen oxide, Ozone, Phosgene, Phosphine, and Asphyxiants.



How does welding create these hazards?

Fumes:

	Some of the metal that is melted at high temperatures during the welding process vaporizes. The metal vapour then oxidizes to form a metal oxide. When this vapour cools, suspended solid particles called fume particles are produced. Welding fumes consist primarily of suspended metal particles invisible to the naked eye.


	Fume particles may reach deep into the lungs and cause damage to lung tissue or enter the bloodstream and travel to other parts of the body.


Vapour/Gases:

	A gas is a low-density chemical compound that normally fills the space in which it is released. It has no physical shape or form. Vapour is a gas that is produced by evaporation.


	Several hazardous vapours and gases may be produced by welding.  Ultraviolet radiation, surface coatings, shielding gases, and rod coatings are primary sources of vapours and gases.


	Overexposure may produce one or more of the following respiratory effects:

	inflammation of the lungs

pulmonary edema (fluid accumulation in the lungs)
emphysema (loss of elasticity in lung tissue)
chronic bronchitis
asphyxiation.


Preventative Measures

Ventilation:

	Natural dilution ventilation – Welding outside in a light breeze or inside with doors and windows open provides large volumes of fresh air, which should disperse airborne contaminants sufficiently in most cases. However, it is important for the welder to stay to one side of the plume.


	Mechanical dilution ventilation – Fans such as roof exhaust fans and wall fans force outside air into and out of the building. General heating/cooling mechanical ventilation in many cases will deflect the plume out of the welder’s breathing zone. However, do not assume this to be the case.


	Local exhaust ventilation – Consists of an exhaust fan, air cleaner, and ducted system dedicated to removing airborne contaminants at the source and exhausting them outdoors. Local exhaust ventilation is preferred over dilution ventilation because it is better able to prevent airborne contaminants from entering the welder's breathing zone.


Respiratory Protection:

	Respiratory protection will not be required for most welding operations if proper ventilation is provided.  However, when ventilation or other measures are not adequate, or when the welding process creates toxic fumes (as with stainless steel and beryllium), respiratory protection must be worn.


	See the Respirator Selection Guide in IHSA’s Construction Health and Safety Manual (M029) for Welding and Flame Cutting activities.


