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Welding is a method of joining two
metal surfaces by fusing the contacted
surfaces. The American Welding Society
has indicated about 40 different types
of welding processes in use cosmercial-
ly. Some of the mare popular types of
welding processes include oxygen~
acetylene welding, helium arc welding,
carbon arc welding, resistance welding,
metal electrode arc welding, and brazing
operations. The industrial welding pro-
cess may be shielded to prevent oxida-
tion and may be completely automatic as
with the use of welding machines.

There are several potential health
and safety problems associated with
welding. Rowever, with properly in-
stituted precautionary measures and
work procedures there need be no
to the health and safety of the welder.

¥hat the Bazards ere wvith Belding

¥elding prebless will vary with the
methods o>f welding, location of work,
msterials being welded, and the instl~
tuted control measures. Certain hazards
are comeon to most welding processes.
Principally, these are damage o the
eyes and skin from infrared and ultra-
violet radiation, burns from contact
wi th hot metal or sparks, adverse
physiolegical effects from breathing
aetal fumes end gases, sccidents from
saterial handling, and shock from
eiectrical current.

oxides of nitrogen, -and-the various

Blinding light is a familiar observa-
tion of a welding process. Nplten wmetal
manifests infrared radiption, the
electric arc produces ultraviolet ra-
diation, and the total operation gen~
arates intense visible light. Glare
and radiation are a problem to the
welder; they also present severe prob-
lems to the welder's helper who often
lacks normal protective equipment such
as goggles and proper clothing. Sudden
and pulsating flashes can result in
"flash burns" to the eyes, Eye burns
are very painful and repeated exposure
can cause permanent eye damyge. Intense
radiant energy may also cause skin
damage and can cause cotton clothing
to deteriorate. Woolen pr leather
gamments are normally recopmended for
welders as affording better protection
from sparks and fire as well as being
more durabie, Welding helmgts, gloves,
goggles of proper type, and other jtems
of protective clothing, are available
for providing protection to welders.

The potential harm from-gases and: .
fumes generated by a weldigg operation.
depends upon-the chemical -composition:- -
of the fume, -the concentratlon in the
breathing zone; and the length of worke::
exposura, The ‘composition of the fume

the tempersture of: tlmueldmg ‘opera-
tion, The'more - important air ‘contami~
nants that may be involved are ozone,
carbon dioxide, carbon monoxide,” the

specific constituents of: the rods, rod
coatings, and the metal themselve




The oxides of nitrogen and oZone are
tke priacipal ioxic gases produced by
welding on stesl. Qzone, an intensely
irritating gas, is produced by the
action of 1%e eleciric arc, Other toxic
fumes may Be generated if the steel
bas been codted with various materials
or on alloys containing certain mate-
rials. Some now-loxic paints may pro-
duce inxic fumes when heated under the
welding tofch. For example, certain
phihal ic-base paints may give of f ex-
tremely irritating fuses. Fumes from
setals seck as copper and zinc are
capable of froducing wetal fume fever.
Metal fowe fever is self-limiting and
is mever kiown io be fatal; however,
the distrest and discomfort are quite
chjectioneble end for this reason ex-
possre sioull be controlled,

st welding is done with coated rods

or electrpdds, Compounds shich are con-
4ained in whiding rod coatings include
oxides of various metals, hydroxides,
carbonstes, silicates, fluorides, and
orgenic materials, The figorides are
of the gredtest siganificance because
of their thxicity and becouse large
smcunts aréd released during welding.
The coatings on welding rods vsed for
stainless Steel are invariabiy high

" in fidbrided, sad reguires strict con-
trols, Fladrides are also present in
the fiuxed wsed in soem types of
welding, brizing, or soldering. Certain

' of the fluies used for silver solders
! contain cadmiem, which cen produce
. ioxic fumes cawsing 2 chwmical pneumo~
pitis in sén. The welding of alloys,

, particeiarly Uose containing hary:'l,u,

“for heavy or production: neldlug na
mt:ution tmld be provi

The avoidance of electric shock is
largely within the control of the
welder. Most electric shocks experi-
enced a2t welding voltages have not
caused severe injury; however, these
voltages are sufficiently high that
under certain conditions they may be
iethal. Even mild shocks can produce
involuntary muscle contractions leading
to injurious falls—sometimes from high
places, The severity of the shock is
determined largely by the path of the
cyrrent and the amount flowing through
the body; this is determined by the
voltage and the contact resistance of
the area of skin involved, Wearing
clothing damp from perspiration or
working in wet conditions reduces
skin contact resistance and thus in- -
creases the risk of electric shock.

Controlling the Hazards

¥elding hazards are controlled by
eaploying proper ventilation princi=
ples, usmg respirators and other
personal protective devices including
proper clothing, and by following safe
working practices in general.

Proper methods for application of
local mechenical exhaust ventilation or
general dilution ventilation will vary
with the type of welding being per-
formed, In open-air welding.or in
large well-ventilated maintenance
shops, the hazards from gir-borne
contaminants are not Ilkoly to be
significant except for:the more toxic .
fumes, for these highly tixic fumes and

confined area, mechanical.
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suppl ied respirators or specifically
designed local exhaust ventilation
should be provided for welding on
costed mzterials containing lead,
cadnioe, mercury, or other highly foxic
materials. iocal wentilation controls
should be joceied 25 meer to the widing
operation as possible. When welding in
corfined arcas, such a5 inside tanks or
boilers, weiders roquire a sapplied air
hood or gir-sapplied respirator,

Goggles or suitable eye protection
should be worn dering arc welding or
cutting cperations to provide protec
tion from injerious reys and from flying
objects. The helpers or attendants
shogld also bs provided with proper
eye proteciion. Belmets, hand shields,
and barriers around the operation pro-
vide for sdditional worker protection
during the weiding process.

Rppropriate protective clothing re-
quired for any weiding operstion will
vary with the size, mture, and location
of wrk to be performed. Except when

uhﬂals ey -l-n be desirable as
protection sgainst radiated heat and
sparks. Woolen clothing is prefersble
to cotion becsuse it is not readily
ignited and helps protect the welder
frem changes in tescerzture. Flame-
resistant legpings, high boots, or
other eguiveient protection such as
oetal scrowns {n froet of ihe workers'
iegs should be esed for hesvy work.
£ar proteciion may be required for work
in exiremely confioed spaces, over-head
weiding, or plesme torch applications.

Henagement Responsibilities

{ndustrial managewent can help to
prevent injuries to welders by informing
them of the potential hazards and how
to avoid them. Each gupervisor has a
definite responsibility to keep the
workers in his area informed, to post
warning signs, and tp enforce safeiy
protection measures. Local or general
exhaust ventilation shou'd be provided
to control air contaminants as re-
quired by the various types of welding
processes. Personal protective equip~-
ment including eye les, helmets, and
hand shields, shoulqd be provided as
required hy the type of welding process.
Weliding operations, when possible,
sheuld be isolated frop other industrial
operations, particularly degreasing
tanks or solvent clesning operations.
Even with the level of trichiorcethyiene
well below the maxipum safe limit,
there is the potential for dangerous
concentrations of phosgene or other

vapors to occur. Good housekeeping
practices should be myintained through-
out welding vork areas,

a

Responsibillty of Workers

Each worker should groperly maintain
and operate his wolding equipment in
such & manner as to gvoid undue risk
to heslth and safety. The foilowing
generzl rules and any others issued to
protect him should be observed:

I, Abide by safety measures required
for each type of wejding.
2. Mvoid electric shock.

3, Maintain equipment in good mlul
and electrical condition.
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