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Welders regularly deal with a 
difficult work environment 
— heat; dirty, dusty air; and 

smoke from welding rods. The smoke 
from melted metal, also called welding 
fumes, contains tiny particles of metal 
thrown off during welding by the weld-
ing rods, the metals being welded, and 
any coatings present on those metals. 

Welders generally avoid these par-
ticulates in the fumes by working 
with adequate ventilation. Yet, health-
conscience employers can ensure that 
welders work safely by providing spe-
cial respiratory protection. 

Understanding the most effective 
ways to increase the level of safety in 
the welding process can help ensure that 
welders are working in an environment 
that protects, rather than compromises, 
their respiratory health.

What to clear from the air
OSHA has established a respiratory 

protection standard (29 CFR 1910.134) 
covering detailed requirements for 
use of respirators in the workplace. 
Employers should understand these 
requirements before determining the 
best course of action with regard to 
workplace respiratory safety.

As recently as 2006 OSHA also pub-
lished new standards for hexavalent chro-
mium exposure that went into effect in 
2007, lowering the permissible exposure 
limits (PEL) to the substance from more 
than 50 micrograms per cubic meter of 
air, to five micrograms during any eight-
hour work period. Stainless steel weld-
ing operations are affected by this new 
standard, as well as those working with 
high chrome alloys, chrome-plated metal, 
and chromate-containing paints and other 
surface coatings.

As a starting point for compliance, 

employers can have a hexavalent chro-
mium exposure assessment performed. 
A Certified Industrial Hygienist (CIH) 
or other qualified occupational health 
specialist can conduct this assessment. 
Employers may also contact their insur-
ance companies to get recommendations 
on how the assessment should be done. 
Once the assessment is made, the best 
methods for meeting respiratory safety 
standards can then be determined.

Make some changes
There are a number of ways to protect 

and maintain welders’ respiratory health 
in the workplace. OSHA mandates that, 
wherever economically feasible and 
structurally possible, engineering con-
trols be put in place. Engineering con-
trols are physical additions or alterations 
made to the work location that improve 
ventilation or air quality. These include 
the installation of local exhaust sys-
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tems or the use of natural or mechanical 
ventilation. Employers can also develop 
means to segregate or isolate welding 
operations to an exclusive area of the 
work site.

Making small changes in welding prac-
tices, such as providing fume extractors 
to exhaust the smoke and metal fumes, 
can also improve respiratory safety with-
in OSHA standards.

When fume extraction and other engi-
neering controls are deemed inappropri-
ate to adequately maintain the breathing 
air quality, respirators are often an effec-
tive alternative. It is imperative, however, 
that the right respirator for the work 
environment be used. Respirator use is 
encouraged to provide additional protec-
tion for welders, even when exposures 
are determined to be lower than the PEL.

Respirator choices
Respirator choices currently range from 

disposable particulate respirators, to air 
purifying respirators (APRs), powered air 
purifying respirators (PAPRs) and sup-
plied air systems (SARs), to self-contained 
breathing apparatus (SCBAs). Styles 
include half-masks, full facepieces, loose-
fitting facepieces, helmets and hoods. The 
most common respirator used by welders is 
the filtering facepiece particulate respirator. 

When choosing an appropriate particu-
late respirator, make note of the device’s 
certification and rating from the National 
Institute of Occupational Safety and 
Health (NIOSH), an effective marker for 
gauging the equipment’s level of safety 
and efficiency. The chart on this page 
outlines the NIOSH particulate filter rat-
ing system. Because welding fume is rel-
atively easy to filter, N95 class filters are 
recommended for welding, except where 
substance-specific regulations require 
P100 (e.g., lead, cadmium).

Respirators come in both dispos-
able models and reusable models with 
replaceable filters. Welding models are 
made from flame-resistant materials. 

Instructions and warnings
Users must be trained in the proper use 

of the respirator and read and understand 
all instructions and warnings provided 
by the manufacturer. It is also imperative 
that respirators be used only for protec-

tion from the hazards for which they are 
approved. Also, some models must be 
properly fit-tested. Welders with facial 
hair, for instance, will require the use 
of certain respirator types. Additionally, 
proper maintenance of all respirators is 
needed to ensure continued safety.  

With a good understanding of the 
importance of, and standards for, respira-
tory safety, employers can find the right 
ways to upgrade ventilation, improve 
welding practices and select effective res-
pirators. This will, in turn, create an envi-
ronment where welders are able to breathe 
easy and better protect their health. 
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roles. To learn more about respirator 
products, visit www.airgas.com.
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NIOSH PARTICULATE 
RESPIRATOR FILTER RATINGS
Filter Efficiency 95% 99% 99.97%
Filter Series   
N (Non-Oil) N95 N99 N100
R (Oil-Resistant) R95 R99 R100
P (Oil-Proof) P95 P99 P100
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