


Welding is a method of joining two 
metal surfaces by fusing the contacted 
surfaces, The American Welding Society 
has indicated ab.)ut IIO different types 
of t1elding processes in use C01111111rcial­
ly. Solle of the 1110re popular types of 
welding processes include oxygen­
acetylene 11elding, hel iUIII arc Nelding, 
car1lon arc llelding, resistance welding, 
metal electrode arc llelding, and brazing 
operations, The industrial t1elding pro­
cess may be shielded to prevent oxida­
tion and 11111y be cmpletely autQllatic as 
with the use of 11elding machines, 

There are several potential health 
and safety proble111s associated with 
welding. However, with properly in­
stituted precautionary 111easures and 
IClr'k procedures there need be no danger 
to the health and safety of the t1elcler, 

llhf tire loards •• •ft" leldf119 
Welding problas will vary with the 

atllods .tf Wlllding, locatl3n of •rk, 
lllllblrials being MOided, and the ind.1-
tuterl ccmtn>I ....,.._ Certain baunfs 
are - to mat wlding processes. 
Pri11c:ipal ly, these are II-.. to the 
IIJ8I and skin fn:1111 infrarwd and ultra­
violet radiation, bums fna contact 
with llot ntal or sparks, adverse 
pllysi ol cti cal effects f n:1111 breathing 
aetal f- ands-, accidents fn111 
saterial llandl ing, and sllock from 
ef ectri cal CllfT'ft, 

Blinding light is a familiar observa­
tion of a welding process, lf:)lten metal 
manifests infrared radiJtion, the 
electric arc produces ultr,violet ra­
diation, and the total operation gen­
erates intense visible light, Glare 
and radiation are a problem to the 
welder; they al so present s,vere prob­
lems to the welder's helper who often 
I acks nonaal protective equipment such 
as goggles and proper clothing. Sudden 
and pulsating flashes caq result in 
"flash burns" to the eyes, Eye burns 
are very pai nfu I and repeated exposure 
can cause permm1ent eye d-..,e. Intense 
radiant energy may also cause skin 
dlllll&!le and can cause cott,n clothing 
to deteriorate, Woolen f)r leather 
garments are normally r~ed for 
welders as affording better protection 
frOIII sparks and fire as wel I as being 
more durable, Welding hel..,ts, gloves, 
goggles of proper type, and other it• 
of protective clothing, are available 
for providing protection to welders, 

The potential ha111 froa. gues and 
f .. tenerated by a weldl'9 operation 
depends upon the cllemlcal C0111pOsition · 
of the flae, the concentration in the 
breathing llDIIII; and the laigth of Mll"ti;, 
ex,osure. The CXIIIIIIOSitlon pf the fl89, 
is determined by the vllfiOll!S ,uteriah 
involved in the wlding p~ 111d by 
the t.,.,.ature ofCt:llhelfting<opera­
tion, The'ilore importllilt air 'contal­
nants that may be involved are.ozone, 
carbon dioxide; carbon IIIOIIOXide," the 
oxides of nitrogen, and the various 
specific consUtuents of tllil rods; rod 
coatings, and tlle 111etal th1111Hlves, 



the oxides of nill'lJFft and ODIM •• 
tile priACipal toxic pses produced lly 
wldiag OR steel. Ozane, - intensely 
irritatiag gu, is prod11cecl by the 
action of tie electric arc. Othe, toxic 
fan •r le generated if the steel 
ltas .._ COllted with v.-ious ..terlals 
or • allo,s cantainiag certain aate­
rials. Si.. -toxic paints •Y pro­
ascie bic 1.-s _. heated under the 
wldilll totdl. For ex...,le, certain 
IIIIIDalic-llUe paints-, give.off -
trae1J irritati111 f-. F-s frca 
RtalS Hcl u copper and zinc are 
CIIJll,llle of ,n,dacint •tal Jae fever.· 
lldal fae f-- is self-li■iting and 
is....- blMI to lie fatal; l!Dllaver, 
tlie distren and discafort are 1111ite 
nJectiOMlt!e and for tills reuon ex­
,_.. IIDIIII • CXIIIL•vll• 

llbst-1di111 lsdllneltith~ 1'111111 
or eleclnNIIII-, 0-+ 1111111 midi .-e can­
tainllll ia liildllll nid coatinp iaclade 
nidls of nrious ..ta.ls, •Jdroxidea, 
~. si I ic:atet, fluorides, and 
orgaic ..._iall. lite fl•riclel an 
of tlle tr.a.st sl1Rific:ace NCalM 
of Deir VtxicitJ • lleca• large 
-ts sf ntl ..... darllll wlding. 
lite Cllldi1115 • wlding rods necl for 
staialns ,INI are lnvar1•11 111111 
i• fl6iM. • .-...1 .... strict can-

. tn:tls. Fl*idn we also preNnt h1 
Ute fhxet •Nd in SON types of 
tllhli .. ...... or IDldarilllo r.rtaill 

' of tlMt fl.- .... for sil_. •Iden 
. cataia --'-i•, llllid an p~ 

tm:ic i- c:asillf • daic:al ,.._.. 
nitis i• •• De •ldi■1 of alloys, 

4 partlcllla1t .._ cmtai■hll lllr'Jlli-. 
, c:a•..-UwllJ ...... llrJI­
:. Ii•• its Cllllfll■•• Clli CIUt IVIII 
l di- _. certaia lllia allldltlon. l' .. 

The avoidance of electric shock is 
largely within the control of the 
•Ider. Nost electric shocks experi­
enced at welding voltages have not 
caused severe injury; hoNever, these 
voltages are sufficiently high that 
under certain conditions the, My lie 
lethal. Ev• ■lid shock• can produce 
im,oluntary •scle contractions le.ting 
to injurious fall ... acati .. fl'l:III high 
places. The aeverity of the ahodc is 
deter11inecl largely by the patla of the 
current end the aount fiOlring through 
the llody; this is detel'llined bJ the 
voltage and the contact rnlstance of 
the area of skin Involved. Wearing 
clothing d-, froa persplretion or 
NOrklng in wet conditions reduces 
skin contact reslstinc:e end thus In- -
creases the risk of electric sllodl. 

Welding huards are controlled by 
-,toying proper' ventilation princi­
ples, uaiDt respirators and other 
personal protectl.ve devices inclllcilllll 
"""" clotlalng, end i.., fol lowing ufe 
11Drldl'l!i pra:tic:a in ..,...1. 

Proper •tWs for appl icatlon of 
local adlalcel ....t wall latlon or 
...,..a dilution ventllatlon will wry 
with the type of wldlng belnt per­
foraed. In open-air wet.dint or In • ·• 

!:~::, ":~!•::::~:t::0:-!1=;: . '."I~:, 
coat•lnants ar• not nk'ely.fo'lie , 
sli,aiflcant acep_t for,the"ai 1toxlc\;;'t:~:.&j 

_ f-. for tllele hltlllY,,lii:lc ~ '· ' - ' 
for --, or ,n111a:Uoa,_-1 
_confined araa. llicilinical. 
watnatioa ~•• lai¾'it 

_f:'.-d(~:~~ 

http:protectl.ve


5~,rp?iecl respirators or specifically 
desig,'!ied local exlla>Jsl venti I ation 
s~ould be provided for welding on 
coate-d au.teria1 s c:oatai11ir,t lead, 
caim, .ren:i.ry, or- otlier" lli!JllJ mxic 
materials. IRca1 Vllntilation Qffltroh 
$!!<:lllid lie located • _. to tile te1ding 
op«lltion as pcuib?e. \!lien ~1di!!g in 
o:mfimid ._, &di • inside tn. or 
llcih1n., wmlders n,cp.i re a llillPllHed air 
lload or air-u,p! rad respirator. 

&0nles or s.iitabte eye protection 
silollld be •rn dlarins ar-c welding or 
a.tti!'l'i c;ientions to prcvide protec• 
tia fnn inJ11ri011S n1JS RI fn:a flying 
objects. The heipers or attendants 
eouhl aho be providld wit.'! proper 
eye pn.itec:tio."l. l'lellllrts, hind sllields, 
llftdl lrerriens a."'Oll!l4 the cpenrtion pn>­
vidilt for additior.ai IOf"ker protection 
~ tfle leldint ,nlCIIIS, 

lipfrop:-iate 11Rtec:tiva clot.liing re­
.-1ne for Inf Neidil'l!I o,eratiffl witl 
fflJ' witll .. sia. iatin, - 1oc:ali011 
of mri: to be perlmad. Except Mkn 
__. ill HIid, -rte, aH welders 
sllolr,id 'IINI' fl-,nx,f puntlet•sty1e 
Iliffe•• FJ--,roef a,rc.s ■fide of 
1e&t1!w, &INliWS, er ot!tff ultute 
-•l•h-, al• • desirule as 
prvtedii:.m apiut radiated but and 
~• lllolen dotlliSII is pntfendlle 
te c»tleft hc:aHe it is not readily 
!pited MIii Hip protec:t tlle wider 
frw ~ 111 taperature. Fl­
rahtnt 1enil'l9s, lli!r-1 boots, or 
ettier -.iiment protecticm Rd! as 
111!1!.td acf"NIII• fr. m:nt of tfle torten• 
lep lh.;14 N Had for heavy ierk, 
&r Jn.iter::Ucm •1 l,e ""fl ired for NOri< 
in~, e1111fh!IIII ~. !Mlf"..flllad 
-Wiilll. or pl..,. terda .,, i c:ati011s. 

Management Responsibilitles 

Industrial manageroent can help to 
prevent injuries to welders by informing 
them of the potential hazards and how 
to avoid them. Each JiUpervisor has a 
definite responsibility to keep the 
workers in his area informed, to post 
warning signs, and tp enforce safety 
protection measures. local or general 
exhaust ventilation should be provided 
to control air conta111inants as re­
quired by the various types of welding 
processes, Personal protective equip• 
ment including eye 90!11les. helmets, am! 
hand shields, 1houl4 be provided as 
recpired by the type of welding process. 
Welding operations, when possible, 
should be isolated fnJIII other industrial 
operations, particularly ,degreasing 
tanks or solvent cle4fllng operations. 
Even with the level of trichloroethylflle 
well below the maxipum safe limit, 
there is the potenti,a1 for dangerous c 
concentrations of p1to1geoe or other , 
vapors to occur, &:¥>cl housekeeping ( 
practices should be 111\latain«I throvgh­
out welding IIDri< area, 

0 

ResponslblJltt, of W,rker• 
Each IC>rl<.er should fn>p6f"ly 11&intain 

and operate his wldfng equipaent in 
auch a manner u to Jvoid undue risk 
to health and safety. The following 
general rules and any others issved to 
protect him should i., observed: 
I, Abide by safety ... surea required 

for eech type of -,ding, 
2. Avoid electric lhoq(, 

3. Maintain equipment In good .chanical 
and eledrlcal condition, 
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