
Weld Setting Optimization for

COLLABORATIVE
ROBOTS

There are many videos showcasing how co llaborative  
robots, or cobots as they ’ re com m only known, can weld, 
W hat is not always shown and less understood is how to 
maximize welding effic iency w ith cobots. Optim izing weld 
settings when using a cobot can increase productiv ity and 
quality and reduce costs.

Why Weld with a Collaborative 
Robot?

As industries face a shortage of skilled labor, cobots offer 
a solution. Cobots can significantly enhance the productivity 
o f the existing workforce,

“ The cobot allows you to  establish a procedure th a t is 
followed precisely over and over again, akin to  fo llow ing a
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recipe,”  explained Andy Harris, welding technology super­
visor at Wenger Mfg., Sabetha, Kans.

Harris also pointed out the overlooked cost of rework when 
welding manually vs. cobot welding, stating, “ M illions are 
spent on postweld cleanup [with manual welding], Cobots 
can significantly reduce this by ensuring welds are done cor­
rectly the firs t tim e.”

It’s no wonder cobots have quickly become a must-have 
for many manufacturing plants and welding shops.

Differences between Manual and 
Cobot Welding

Manual welding is a skill that has been honed over centuries 
and requires a high level o f craftsmanship and experience.
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A w elder m ust have a steady hand and an experienced eye 
to  produce cons is ten t welds. However, manual w e ld ing  can 
lead to  fa tigue  and d is trac tion , and even the sub tles t hand 
trem o rs  can in tro d u ce  v a riab ility  in weld qua lity ; over the 
course o f a day, the  precision and consistency o f a w e lde r’s 
w ork can ebb and flow  due to  these natural fluctuations. The 
consistency and repea tab ility  o f the cobo t help con tro l the 
essential variables fo r ideal welds every tim e.

How Cobots A ffect Essentia l Weld 
Setting  Variab les

Experienced w elders kn o w th a t many variables influence 
the  qua lity  o f a weld, The pe rfec t recipe no t only m aintains 
the  qua lity  o f the welds but also optim izes the use o f m ate ­
rials like w ire and sh ie ld ing  gas to  reduce rew ork and costs.

“ W hen you im p ro ve  q u a lity , you have to  im p ro ve  th e  
process, and the robo t prov ides abso lu te  con tro l over the 
essential variables required in a welding process,” said Harris.

The main va riab les  th e  use o f a c o b o t w ill a ffe c t are as 
fo llows:

T R A V E R S E  A N G L E S  — Traverse angle precis ion is crucial to  
ensure the weld bead is deposited correctly  to  achieve o p ti­
mal jo in t penetra tion and m inim ize defects such as undercut 
or excessive re in fo rcem ent.

In a p roduc tion  scenario, w elders may inadverten tly  vary 
the  angle due to  hand m ovem ents or reposition ing. On the 
o th e r hand, cobo ts  are program m ed to  hold the  to rch  at a 
set angle, ensuring a un ifo rm  weld every tim e  — Fig. 1. 
C O N T A C T -T IP -T O -W O R K  D IS TA N C E  -  The distance between 
the  con tact tip  and the w orkpiece is crucial, A V i-in . variance 
can d rop  the am perage and s ig n ifica n tly  a ffe c t the  jo in t ’s 
in tegrity .

Because cobots are programmed and can do highly repeat- 
able work, they ensure tha t the co n tac t-tip -to -w o rk  distance

remains consistent th roughout the welding process and along 
the weld fo r t ig h tly  to le ranced welded com ponents. 
A M P E R A G E  A N D  VO LTA G E — The amperage and voltage ratio 
is crucial fo r the quality and un ifo rm ity  o f a weld, A variation in 
th is ra tio  can result in excessive spa tte r and weak welds. The 
c o n ta c t- tip -to -w o rk  d istance is a key fa c to r in fluenc ing  th is 
ratio. So, here again, the con tro l de livered by the cobo t w ill 
ensure a consis tent ratio , p reventing excessive spa tte r and 
m itig a tin g o th e r qua lity  issues such as porosity, incom ple te  
fusion, and weak welds,

M a in ta in ing  all th e  above-m en tioned  param eters  c o n ­
s is te n tly  enhances th e  overa ll re lia b ility  and e ffic ie n cy  o f 
the  w eld ing  process and ensures th a t each weld m eets the 
same high standards,
TR A V EL S P EED  — Travel speed d irectly  influences production 
th roughpu t, weld quality, and heat m anagem ent. When the 
previously m entioned  variab les are constant, cobo ts  have 
s ign ifican t advantages fo r m ain ta in ing  high travel speeds.

“ W hile  a hum an m ig h t achieve 1 2 -2 0  in. per m inu te  at 
best, a cobo t can consis tently  opera te  at th ree  to  fo u r tim es 
th a t speed,”  Harris stated.

Faster travel speeds can prevent common welding defects 
such as m elt-through and excessive jo in t penetration — Fig. 2. 
D E P O S IT IO N  R A T E  — The m eta l de p os ition  ra te  d ic ta tes  
the w e ld ing  speed and creates the lim itin g  step fo r arc-on 
cond itions . C obots  make it easier to  achieve a cons is te n t 
d e p os ition  ra te  th ro u g h  p ro v id in g  co n s ta n t ro b o t trave l 
speed and w ire feed  speed, A m ore co ns is ten t depos ition  
ra te  enables fa s te r m eta l de p os ition , increas ing  w e ld in g  
speeds w hile  p ro te c tin g  jo in t quality.
S H IE L D IN G  G A S  — Proper use o f sh ie ld ing  gas is essential 
in w e ld ing  fo r both qua lity  and cost. Overweld ing, w hich is 
common in the industry, leads to  excessive gas usage, wasting 
nearly 5 0 0 %  m ore gas than  needed in a given year. Incor­
po ra ting  a cobo t in to  the w e ld ing  process can s ign ifican tly  
m itigate  th is issue. Its consistent contro l optim izes shield ing 
gas usage and ensures th a t on ly  th e  necessary am oun t is 
used fo r each weld.

Fig. 1 — Cobots are  
p ro g ra m m e d  to h o ld  
the  to rc h  a t  a s e t angle, 
e n s u rin g  a u n ifo rm  w e ld  
every  tim e.
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Fig. 2  — The p re c is e  c o n t ro l c o b o ts  p ro v id e  m a ke s  th e  p ro c e s s  m o re  s ta b le  a n d  p re d ic ta b le  a n d  le a d s  to  
c o n s is te n t , h ig h -q u a l i ty  w e lds.

Performance at Optimized Settings — 
Manual vs. Cobot

C obo ts  a llow  com pan ies  to  set and o p tim ize  th e ir  w e ld in g  
p ro ce ss  by w o rk in g  w ith  m o re  c o n s ta n t p a ra m e te rs . The 
w e ld ing  speed can be increased w h ile  ach iev ing  th e  requ ired  
w e ld  specs and qua lity . M oreover, th e  w ho le  w e ld ing  process 
is m ore  c o s t-e ffe c tiv e  and p ro d u c tiv e  w ith  fe w e r m istakes, 
reduced  w aste , and low e r rew ork .

Productivity

In manual w e ld ing, the  ope ra to r factor, o rth e a c tu a l arc-on 
tim e , w h ich  d ire c t ly  im p a c ts  co s t e ffic ie n cy , can be s u rp r is ­
ing ly  low. The in d u s try  s ta n d a rd  average o p e ra to r  fa c to r  is 
a p p ro x im a te ly  10 to  12%, w ith  th e  h ig h e s t b e in g  2 0 % . For 
a 1 0 -h o u r day, th is  tra n s la te s  to  6 0  m inu tes  o f a rc -o n  tim e .

C o b o ts  d ra s tic a lly  change th is  o p e ra to r  fa c to r  dynam ic . 
“ W ith  a ro b o t, you tra in  it and it  never stops. It d o e sn ’t  have 
to  raise  its  h ood  to  m ove  fro m  one jo in t  to  ano th e r. It ju s t 
a u to m a tic a lly  goes because  th a t 's  th e  w ay  it  w as ta u g h t,” 
H arris said.

C o b o ts  can s ig n if ic a n tly  increase  th e  o p e ra to r  fa c to r  by 
m a in ta in in g  c o n tin u o u s  o p e ra tio n , p o te n t ia lly  t r ip l in g  the  
a rc -o n  tim e  co m p a re d  to  m anual w e ld ing .

Cost Savings

B eing able to  set and o p tim iz e  you r w e ld in g  p rocess w ill 
resu lt in b ig  fin a n c ia l ga ins  on m u ltip le  fro n ts .

“ If m y am ps are to o  h igh o r m y v o lts  are to o  h igh  fo r  my 
am perage, I'll ge t a lo t o f spa tte r. A lo t o f s p a tte r  cos ts  m il­
lions o f d o lla rs  every day in our in d u s tr ie s ,"  Harris exp la ined,

S patte r clean up and weld repa ir add substan tia l labor tim e, 
d riv in g  up th e  costs, The c o n tro l th e  c o b o t de live rs  p reven ts  
excessive sp a tte r  and m itig a te s  o th e r q u a lity  issues such as 
po ros ity , in c o m p le te  fu s io n , and w eak w elds.

C obo ts  o p tim iz e  th e  rec ipe  o f f i l le r  m e ta l, speed, angles, 
and sh ie ld in g  gas to  m axim ize  w e ld in g  e ffic iency . This b e n ­
e f it  a lso avo ids  unnece ssa ry  expenses th a t  o ccu r th ro u g h  
ove rw e ld ing .

Conclusion
The use o f  co b o ts  in w e ld in g  m arks an e x c itin g  era w here  

te ch no lo g y  m eets skill. These robo ts , p rog ram m ed  by ski lied 
o p e ra to rs , are ch a n g in g  th e  in d u s try , They b r in g  a level o f 
con s is te ncy  and e ffic ie n c y  th a t ’s hard  to  ach ieve by m anual 
w e ld ing .

C obo ts  re lieve sk ille d  w e lde rs  fro m  re p e tit iv e  and phys ­
ica lly  d e m a n d in g  ta s k s  and a llo w  th e m  to  fo c u s  on m o re  
com plex aspects o f w e ld ing  th a t requ ire  ins igh t and dec is ion ­
m ak ing  skills.

M ore im p o rta n tly , th e  co s t-e ffe c tiv e n e s s  b ro u g h t a b o u t 
by co bo ts  th ro u g h  reduced m ate ria l w aste  and low er rew ork  
rates adds a s ig n ific a n t fina n c ia l a sp e c t to  th e ir  value. These 
b e n e fits  m ake them  an ind ispensab le  asset in m odern  w e ld ­
ing  ope ra tio n s .

As w e  e m b ra c e  c o b o ts , w e ’ re n o t ju s t  ke e p in g  up w ith  
te ch n o lo g ica l trends ; w e ’re a c tive ly  shap ing  a fu tu re  w here  
e ff ic ie n c y  and expe rtise  go hand in hand. QJ]

KYANNE PEEK (kpeek@hirebotics.com) is applications manager, 
Hirebotics, Nashville, Tenn.
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2024 AWS POSTER COMPETITION AT FABTECH
October 15-17 I Orange County Convention Center I Orlando, FL
The A W S  Poster Com petition is a key com ponent of the A W S  Professiona l Program . V isua l d isp lays of 
techn ica l or business projects are w elcom e for inclusion in the competition. Authors are invited to subm it a 
v ideo (3 to 4 m inutes) along with their poster. Poste rs and v ideos will present results from welding and 
additive manufacturing (AM) related studies, which are best conveyed visually, as  well as research results 
involving study and ana lys is  of graphs, m icrographs, tables, or C A D  draw ings.

Subm issions are welcomed in five categories:
* Students in High School Welding Programs
♦ High School Students in University Research Programs
♦ Students in Two-Year College or Certificate Programs
* Undergraduate Students in Four-Year Programs
* Graduate Students
♦ Professionals

Prizes for each category:
1 st

P l a c e : $ 7 5 0

P l a c e : $ 5 0 0

3 rd
P l a c e : $ 3 0 0

Plaques for top 3 places

Requirements and judging criteria:

♦ Posters must be submitted online. Follow the guidelines through the link below.
♦ Find more information about submission, design guidelines, judging criteria, lists of topics, and general tips at 
httpsy7mmw.aws.org/Communlty-and-Events/Conferences-and-Events/Posters-Competltlon/

♦ Instructions for the submission of videos will be available on the website.
♦ Technical topics relevant to the welding industry are acceptable (business studies, welding processes and controls, welding 

procedures, welding design, structural integrity related to welding, weld inspection, welding metallurgy, and AM).
♦ Posters and videos accepted for the competition will be judged based on technical content, clarity of communication, 

novelty/relevance of the subject, and overall aesthetic impression.

Goals of the competition include:

♦ Advancing the science, technology, and application of welding and allied joining and cutting processes, including additive 
manufacturing (AM), through visual communication of work undertaken to address technical and commercial challenges.

♦ Highlight investigative work in the above mentioned fields by recognizing the investigators and institutions that support 
these endeavors.

♦ Promoting the development of students' communication skills and knowledge of welding, AM, and related technologies.

Submission Deadline: July 31, 2024
Not a member? Join AW S today for even more savings on AWS products, including conferences and events. 
Visit aws.org/membership for more information.

Stay Connected

□  HIQEQEI
aw s.o rg
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