
TECHNICAL ARTICLE
UNDERSTAND YOUR  
WELD FUME HAZARDS

Demand for skilled welding is expected to grow over 
the coming decade. With this expected growth, aging 
structures and equipment will need maintenance  
while new building and manufacturing continue. 
Welding operations have opportunities to expand,  
but as they do, a focus on employee health and safety 
will be paramount.

Exposure to metal oxides and gas byproducts is one 
of the leading hazards welders face. Whether you 
perform fusion welding that applies only heat (electric 
arc, gas or laser processes) or combine heat and 
pressure in your welding and cutting processes,  
the results are the same: All methods generate 
hazardous fumes.

WHAT ARE THE HEALTH RISKS OF WELD FUMES?
Metal particles in weld fumes are 50 to 75 times 
smaller than the width of a human hair, making  
them extremely easy to inhale. Breathing metal 
particulates and gases is associated with a number of 
health effects, according to the Occupational Safety 
and Health Administration (OSHA) in its fact sheet on 
the issue.

Short-term fume exposure can cause nausea, 
dizziness, or eye, nose and throat irritation – a 
condition known as “metal fume fever.” Prolonged 
exposure can lead to cancer, organ, or neurological 
damage. Certain gases displace oxygen and can  
also pose suffocation risks, especially in enclosed  
work areas.

Every facility has a different level of risk, driven by 
these factors:

•	 Type of welding process

•	 Base, filler, and welding rod metals used

•	 Space lay-out and number of workstations

•	 Welder work practices

•	 Air movement and ventilation

WHAT ARE THE FUME LIMITS FOR MY FACILITY?
There’s no single guideline for weld fume exposure. 
Instead, OSHA enforces Permissible Exposure Limits 
(PELs) for specific metals, reflecting limits over specific 
periods of time. For example, for aluminum, iron, and 
mild steel, the PEL is 5 milligrams of particulates per 
cubic meter of air (5 mg/m3) averaged over an 8-hour 
period. Metals that are more toxic, including chrome, 
manganese, stainless steel, nickel, and cadmium, have 
stricter PELs. 

Many welding operations strive to stay within 
Threshold Limit Values (TLVs) spelled out by the 
American Conference of Governmental Industrial 
Hygienists (ACGIH). These estimates of the exposure 
level a worker can tolerate over a career, are based 
on current scientific research and may be lower than 
PELs. A reference to PELs and TLVs is the Pocket 
Guide to Chemical Hazards published by the National 
Institute for Occupational Safety and Health (NIOSH). 
Be aware, however, that your operation may have 
additional state and local requirements. 

KNOW YOUR RISKS AND THE CONTROLS  
THAT CAN HELP MANAGE THEM.

https://www.acgih.org/tlv-bei-guidelines/policies-procedures-presentations/overview
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WHAT CONTROLS ARE AVAILABLE FOR  
WELD FUMES?
Once you understand the applicable exposure limits 
for your metals and process, you need to consider 
ways to reduce those exposure hazards. OSHA 
recommends a “Hierarchy of Controls” ranked from 
most to least effective:

Elimination and substitution - Physically remove  
the hazard. Stop the use of hazardous materials,  
if possible.

Substitution - Replace the hazard. Switch to an 
alternative, such as a different filler metal or coated 
wire consumables that generate less fume.

Engineering controls - Isolate people from the  
hazard. Enclose the space and/or install a local  
exhaust ventilation system (fume extractor or dust/
fume collector).

Administrative and work practice controls - Change 
the way people work. Alter welders’ work habits or 
positions, limiting time in high-concentration areas, 
and/or improving training.

Personal Protective Equipment (PPE) - Protect workers 
with the right PPE. Use respirators approved by NIOSH 
– especially when other controls prove insufficient – 
and inspect them to ensure proper fit and condition.

HOW IMPORTANT IS VENTILATION IN 
CONTROLLING FUME EXPOSURE?
Ventilation is crucial for drawing fumes away  
from a welder’s breathing zone. OSHA makes  
these recommendations about natural and  
engineered ventilation:

•	 Stay upwind if welding in open spaces or outdoors, 
although this does not guarantee safety.

•	 Use local exhaust ventilation (also called fume 
extraction) for indoor welding. 

•	 Never weld in confined spaces without ventilation.

•	 Where there is no mechanical ventilation,  
use natural drafts and position the work to  
avoid exposure. 

While natural or forced-air fan ventilation may work 
in some circumstances, fume extraction systems 
are generally much more effective. In fact, in Great 
Britain, engineered ventilation has become mandatory 
in welding, even for mild steel. A 2019 update to the 
Health and Safety Executive (HSE) requires all welding 
operations to use local exhaust ventilation. Because 
Europe is often the first to adopt stricter regulations, 
the rule may indicate a changing landscape for welders 
in the U.S. and other regions.

https://www.hse.gov.uk/safetybulletins/mild-steel-welding-fume.htm
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Every welding operation is unique. It’s wise to have 
an industrial hygiene professional help you identify 
applicable exposure limits, sample air from breathing 
zones around your workers, review your process, and 

guide you in developing a risk management strategy. In 
addition, Donaldson can assist you in selecting filtration 
equipment to assist in dust and weld fume collection as 
a part of dependable engineering solutions.

See available equipment and contact us at www.donaldson.com/en-us/industrial-dust-fume-mist/equipment.
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