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A ro b o ticw e ld ing sys te m  consists o f a m anipulator; a power 
source; an arc w e ld in g  to rc h  and accessories; an e le c tro d e  
feed  system ; a d e re e lin g  system , w e ld in g  c ircu it, sh ie ld in g  
and co m m u n ica tio n  co n tro l; and g ro u n d in g  system .

Po ten tia l Hazards

P otentia l hazards to  personnel from  ro b o tic  w e ld in g  un its  
sha ll be e lim in a te d  by des ign  th ro u g h  p ro te c t io n  such  as 
s a fe g u a rd in g  and w o rk  p ro ce d u res . If a hazard  c a n n o t be 
e lim ina ted  by e ith e r design o r p ro te c tio n , a w a rn in g  aga inst 
th e  sp e c ific  hazard shall be p rov ided .

The o p e ra t io n a l c h a ra c te r is t ic s  o f  ro b o ts  can be s ig ­
n if ic a n t ly  d if fe re n t  fro m  o th e r  m ach in e s  and e q u ip m e n t. 
R obots are capable  o f h ig h -e n e rg y  m o ve m e n ts  th ro u g h  a 
la rge  vo lu m e  o f space, even beyond  th e  base d im e n s io n s  
o f th e  rob o t. Any change to  th e  o b je c t be ing  w o rked  o r the  
e n v iro n m e n t can a ffe c t th e  p rog ra m m e d  m ovem ents.

Some m ain tenance  and p ro g ra m m in g  personne l may be 
requ ired  to  be w ith in  th e  re s tr ic te d  enve lope  w h ile  pow er is 
ava ilab le  to  a c tua to rs . The re s tr ic te d  enve lope  o f th e  ro b o t 
can o ve rla p  a p o rt io n  o f th e  re s tr ic te d  e n ve lo p e  o f o th e r 
robo ts o rw o rk  zones o f o ther industria l m achines and related 
equ ipm en t. Therefore, a w o rke r can be h it by one ro b o t w h ile  
w o rk in g  on another, tra p p e d  b e tw e en  th e m  or p e rip h e ra l 
equ ipm en t, o r h it by f ly in g  o b je c ts  released by th e  g ripper.

A ro b o t w ith  tw o  o r m ore res ide n t p rog ram s can f in d  the  
cu rren t ope ra ting  program  erroneously ca lling  an o the r ex is t­
ing  p ro g ra m  w ith  d if fe re n t o p e ra tin g  pa ram e te rs , such as 
ve loc ity , a cce le ra tio n , d e ce le ra tio n , o r p o s itio n  w ith in  the  
ro b o t’s re s tr ic te d  enve lope. This m ig h t n o t be p re d ic ta b le  
by m ain tenance or p rog ram m ing  personnel w o rk in g  w ith  the  
robot. A com ponen t m a lfunction  could also cause u n p re d ic t­
able m ovem en t a n d /o r  ro b o t arm  ve loc ity .

A dd itiona l hazards can also resu lt from  the  m a lfunction  of, 
o r e rro rs  in, in te rfa c in g  o r p ro g ra m m in g  o f o th e r processes 
o r p e rip h e ra l e q u ip m e n t. The o p e ra tin g  changes w ith  th e  
p rocess b e in g  p e rfo rm e d  or th e  b re a kd o w n  o f conveyors, 
c la m p ing  m echanism s, o r process sensors cou ld  cause the  
ro b o t to  react d iffe re n tly .

R isk  A sse ssm en t

B e fo re  w o rk  w ith  ro b o t ic  w e ld in g  sys te m s  can  b e g in , 
th e  e m p lo ye r is re q u ire d  to  p e rfo rm  a r isk  assessm en t on 
th e  a rc  w e ld in g  ro b o t sys tem  and a n c illa ry  e q u ip m e n t to

d e te rm ine  and se lect th e  sa feguard ing  necessary to  achieve 
and m a in ta in  a safe w o rk  e n v iro n m e n t. The risk assessm ent 
sha ll co m p ly  w ith  AWS D16.1, S p e c ifica tio n  fo r R ob o tic  A rc  
W eld ing Safety. It shall cons is t o f an a p p lica tio n  d escrip tion , 
ro b o tic  o p e ra tin g  ch a rac te ris tics , ro b o t c lass ifica tion , c a te ­
gories  o f hazards, risk analysis, docu m e n ta tio n , and tra in in g  
required. The risk assessment process shall be perfo rm ed and 
m a in ta in e d  by q u a lifie d  in d iv id u a ls  w ho have been tra in e d  
in u n d e rs ta n d in g  ro b o tic  a rc  w e ld in g  a p p lic a tio n  design , 
m eth o d o lo g y  o f c lass ify ing  arc w e ld ing  robo ts, m ethodo logy  
o f  id e n t ify in g  o p e ra t in g  c h a ra c te r is t ic s , and in fo rm a tio n  
con ce rn in g  the  p ro p e r use o f  m in im u m  sa fegua rd ing  p ro to ­
cols. The r isk  assessm ent shou ld  be rev iew ed  and revised, 
i f  necessary, a t least a n n u a lly  and  any t im e  changes ta ke  
place in e qu ipm en t or processes. The risk assessment should 
be a va ila b le  fo r  re v ie w  by an yo ne  a t any t im e . A sa m p le  
r isk  asse ssm e n t fo rm  m ay be fo u n d  in AWS D16.3 :2 0 0 9 , 
R isk A ssessm en t G uide fo r R obo tic  A rc  W elding, Annex C.

Tra in ing

O nce th e  risk  a sse ssm e n t is c o m p le te , t ra in in g  on th e  
overa ll system , c o m p o n e n t safety, and safe o p e ra tio n  m ust 
ta ke  place. All o p e ra to rs , m a in tenance  personne l, w e ld in g  
inspectors, w e ld ing  supervisors, and safe ty personnel should 
receive th e  tra in in g , and its h o u ld  inc lude  a rev iew  o f th e  risk 
assessm ent as well as th e  m a n u fa c tu re r ’s op e ra tio n  manual 
and sa fe ty  in fo rm a tio n . M anagem ent and e n g in ee rin g  p e r­
sonne l m ay a lso rece ive  th e  t ra in in g  as req u ire d . S hould  a 
r isk  assessm ent be revised, all a pp licab le  personne l should 
rece ive re freshe r tra in in g  on th e  new risk assessm ent.

Robots o r ro b o ticsys te m s m ust com p ly  w ith  the  fo llo w in g  
regu la tions: O ccupationa l Safety and Health A d m in is tra tion , 
OSHA 29 CFR 1910.333, Selection an d  Use o f  Work Practices, 
and OSHA 29  CFR 1910.147, The C on tro l o f  Hazardous Energy 
(Lockout/Tagout), and personne l shou ld  be tra in e d  to  these 
standards.

P e rsonne l w h o  p ro g ra m , o p e ra te , m a in ta in , o r  re p a ir  
ro b o ts  o r ro b o t sys te m s  sh o u ld  rece ive  a d e q u a te  sa fe ty  
tra in in g , and th e y  should be able to  d e m o n s tra te  th e ir  c o m ­
pe tence  to  p e rfo rm  th e ir  jobs safely. Em ployers can re fe r to  
OSHA’s p u b lica tio n  2 2 5 4  (Revised), Train ing R equ irem en ts  
in  OSHA S tandards.

A dd itiona lly , em ployers should prov ide  tra in in g  fo r o p e ra ­
to rs, p rogram m ers, and m aintenance personnel to  help them  
a tta in  and m a in ta in  c e rt if ic a tio n s  such as th e  AWS C e rtifie d  
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