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Applications of ICT to Robot Welding System
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In recent years there has been a rise in expectations for the improvement of the productivity of robot
welding systems using information and communication technology (ICT). In response, Kobe Steel has
developed a 3D-CAD link system that retrieves the data of work pieces from the design department
and automatically extracts welding lines to create a robot program. This has eliminated the need for
customers to teach robots and has greatly improved their productivity. The company also provides a

production monitoring software, called AP-Support™

. This software has the capability of automatically

collecting production data for the welding robot systems and outputting reports on production results,
thus contributing to the improvement of productivity at customers' sites.
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Fig. 7 Welding results of large assembly work pieces for shipbuilding
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Table 1 Production data collected by AP-SUPPORT™

Production information Welding information

Work data(Program/ Step/Pass) Welding current

Production start time/ end time Arc voltage

Welding start time/ end time Welding speed

Sensing start time/ end time Weaving width

Sensing retry start time/ end time Wire feed rate

Welding retry start time/ end time Wire feed torgue

Error stop start time/ end time Arc tracking adjustment

Wait timer start time/ end time

Port in out signal ON time / OFF time

Deviation of the sensing position

Error type

Robot position when error occored

Log of teaching pendant

K2 7Ty EEDOGIRER
Table 2 Results of analyzing touch sensing deviation

Ranking 1 2 3 4 5 6 7 8 9 | 10
Program 8 | 77 [ 8 | 80 [ 77| 8 |78 |8 | 9 | 8
Step 1316 8 7011108 5 8§ | 10

Type of sensing | Start| 3-D | 3-D | 3-D [ Start | 3-D | 3-D [ 3-D [ 3-D | 3-D
Ave deviation[mm] | 774 | 712 | 681 | 549 | 528 | 51 | 431 [ 415 | 404 | 402
Max deviation[mm] | 22.16 | 11.72 | 27.06 | 11.28| 1031 | 121 | 867 | 982 | 2156 | 2244
Min deviation[mm] [ 511 | 101 | 166 | 105 | 1.12 | 0.7 | 148 [ 045 | 078 | 0.14

Standard deviation[mm]| 177 | 206 | 364 [ 181 | 213 | 231 | 144 | 196 | 286 | 313
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Table 3 Examples of analyzing report of robot errors

Eioey Error occurance situation Improvmg pe (s

Error Messege avoid the error)
Eror No. 365 (Situation)ln the switch back welding *Correcting the
Program No. 100 program. error occurred after changing |teaching point

the tandem welding to single welding
Stap No) 28]Nozale toushed |\ 1o of R torch touched the work.
Weld Pass No. 1]the work. (Caused for)Accuracy error between
Occurred in Welding real work and teaching data at the
Frequency 21% swich back point.
Error No. 367 (Situation)Error occurred right before Correcting the
Program No. 101 the L torch's arc off point. When robot  [teaching point
Step No. 15 Arc error was executing the timer wait operation, |-Insert “Nozzle touch
urred (in L torch touched the work. avoid
el [Racsitol 2| weld section)  [(Gaused for)Acouracy error between  [function”command to
Oceurred in Welding real work and teaching data. the program.
Frequency 15%
Eror No. 445 (Situaion)3 seconds after tandem *Correcting the
Program No. 111 welding(bath RL) starts, L torch touched| teaching point
Weld Pass No. over (touch off) | ouracy error between real work and  [function”command to
Occurred in Sensing teaching data. the program.
Frequency 10%
Error No. 367 (Situaion)2-3 seconds after tandem *Check and change the
[Program No. 105 welding(both RL) starts. L-torch 2times, |weld start point
Step No T |Arc error R-torch 4 times, *Check the wire feed
- (in (Caused for)contact tip erro from burn- [root (torch cable,

Weld Pass No. 4lweld section)  [backwire feed error cause from contact |conduit cable)
Occurred in Welding tip
Frequency B!EI
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Fig.10 Pictures using production monitoring camera
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