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Study on Robot based Remote Laser Welding

Hee-Shin Kang*, Jeong Suh” and Taik-Dong Cho”

*lnteﬂigem Manufacturing System Research Division, Korea Institute of Machinery & Materials
"BK21 Mechatronics Group, Chungnam National University

Abstract

Remote Laser welding technology for manufacturing automotive body is studied. Laser welding and
industrial robot systems are used for the robot based laser welding system. The laser system is used
1.6kW Fiber laser(YLR-1600) of IPG. The robot system is used HX130-02 of Hyundai Heavy
Industry(payload : 130kg). The robot based laser welding system is equipped with laser scanner
system for remote laser welding. The welding joints of steel plate and steel plate coated with zinc are
butt and lapped joints. The quality test of the laser welding are through the observation the shape of
bead on plate and cross-section of welding part. During past three years the laser system, 4kW
Nd:YAG laser (HL4006D) of Trumpf was used and the robot system, IRB6400R of ABB
{payload:120kg) was used. The new laser source, robot and laser scanner system are used to increase
the processing speed and to improve the process efficiency. This paper introduces the robot based

remole laser welding system to resolve the limited welding speed and accuracy of the conventional
laser welding system.
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2
>
r

AE AT Aene) A 2U2AS HolA

d Aol REE ol gt A5 385 H49Y
25t glan, Sl A dAdME uE Aubdoz Agfld =25 A2s ve] AdR
Nd:YAG #o]A e} 65 22-& H=3gt #o)A 7b ZRO|Al WA|(Teaching)stol U@} whs 2
A Aes AT 9 Aestua g =Y o] ook gkt st &HES &
Z1golm ek AEA AH SHES sl AL HAR deT 9ol OA AFT 24 &
Hi gle A A8 s AY 884719 dol AR B $HARE de Wdel
71epeta ptaot §REACR Qs AWt AolE w2 A A¥Rest Aast &
SRl GHERC] WobA AFA HA A 3], A e yo] FAEoof dh #lo]A
Arbgale] dAdo] sl gclol Hol Ajmg & g3 B4 wAd gHe 24EY Atode

st 0j M7 S EE X MR M4E, 2008 124



22 Z+

for
2z

AJAE S o] HEE 2RE RS
= 2}do] dids] oA "ok 2RE o]gdt
golA 8 Ala"e HE=E AT 9
A W2 At FYE A Yrht o st B
e 94 oA & e ol&sto st
1A} Stk # AoldEs 220 $44 Aol

|

£ olEA 7IE A2E B $HEEE A
4+ e 434 3oz 28 7\ 947 o
A EH AN2EE FES, 94 dolAd 83
NE"E o]g3dte] 7124 S-APE st
k.
2. A g

Fig. 12 & 9475 Fstol 24" ¥4 g

A & 22X A"l HojA B IPG

AL LekW mhold] glo]A] AjAdojd, RELS
AFTUEY HX130-028 83kt #o]
A 9 2R QEH Y-S ERE 33 o]
A &R AL"E AEI, AFE AFRE 24
A2E AA AFste] #olA 87 Aladge of
3 712 AeAE 2 "I dAstazk s
Fig. 2= 974 d#ojA &8 Alag9) 11101% 9
g AA AAY S Kol #oh A BE &
& 93 32Y ol SHPAAHLS Eilomﬂr
BES o83l FLAHE 4 Utk HeolA WAy
ERE U #o|A He FuolyE FI =Y
arm)e] Eoho] RaE SHI =N AEEHT
2R 7} & FAYoEHN XY EHE £3
shA =t

eks 911011%‘-9“73 A2 8940 Bt 7]
Z AFE sty A3 dvr dua o=
Aol ‘3%337] 4 HA7) §3E Y5t %
Al AR RS S8 HHY LYHsE
. AEE Yok Ao R oA
|3 59 #4& 4T —’F ‘zlh 71l ofst
A+E Eetzutel g A%t &4 4
e 7ie) dig vz %?I”%’ st ¢
glolA &4 AA"e MA AAH JUzE g
3l s ZbA] RE] tig Y 8 AP
P53t

Table 12> ¥ dlo|#] 7 22 Ajag]e] Ax|9]
WY ANE B2 S Aojck AAHE A

)

Journal of KSLP, Vol. 11, No. 4, December 2008

Fig. 2 Control schematic of remote laser welding system.

Table 1 Core units of remote laser welding system.

1.6kW High power fiber

Laser source
S laser

Collimation, Bean
expander/
Image transfer optics,
F-theta lens

Focusing unit

Scanning unit XY 2-axis scanner

Global handling system Industrial Robot

Workpiece Clamping

device Jig, Clamping

CCD vision
stereo-photogrammetry,
Optical emission
monitoring

Welding position
sensing
and process monitoring

PC based Controller

Path optimization,

Process simuiation,
interface with all devices

Main control system
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Fig. 3 Cross-section of laser welding steel plate (40)
using IPG fiber laser.
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Table 2 Laser welding specimens of steel plate &
steel plate coated with zinc.

steel plate (1t)

800W, Im/min

1600W, 2m/min

800W, 1.5m/min

1 plate coated with zinc (1t)

800W, 2m/min

1400W, 1m/min

1000W, 1m/min

Table 3 UTM test results of laser welding specimens.

steel plate (272.8MPa)

Speedwer 400w 600w [8oow | 1000w | 1200w | 0] 1600w
Imimin | 248.6(W) |2878 [2896| 242 | 2821 [28a2| 2845
1.5mvmin 45| 2815 | 2829 [2m9] 2825
mvirin 2077 | 2187w | 2550 { 2765 | 277
3mvmin 2001 |2581w)| 2863 | 287.1 | 289.7w)
i 221w | 2184 | 3183
Stomin 27 | 282.6(W)
P— 262(W)

steel plate coated with zinc (377.4MPa)

YT 00w | 600W | S0OW | 1000W | 1200W | 1400W | 1600W
speed
Imvmin 38’;,-)6 3581 | 3623 | 3673 | 37001 | 3786 | 3687
1.5mmin 3608W) | 3763 | 312 | 3645 |3373W) | 3701
1532
amimin | 1007 | 3555W) | 3787 | 3825 | 3657 | 3665 | 3659
3mfmin 335w | 3797 | 3768 | 317 | 32
Am/min 2(%5 3709 | 3698
Smimin 1812W) | 3673
6imvmin WUW) | 374
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350
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200 — 600w
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Fig. 4 Graph of UTM test results(steel plate).

mpa steel plate coated with zinc(377.4Mpa)

300 - 400W
B 600W
—4—800W
200 ~I- 1000w
g 12000
e 140D
100 © ~H~ 1600W

1 15 2 3 4 s 6 m/min

Fig. 5 Graph of UTM test results(steel plate coated
with zinc).
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Table 4 Lapped joint specimens after remote laser welding.

steel plate (1t)

power 1200W 1400W 1600W
speed

upper _L lower

surface upper lower

0.2m/min

0.5m/min

0.8m/min

1m/min

1.3m/min
I

1.5m/min

steel plate coated with zinc (1t)

power

speed 1200W 1400W 1600W

surface upper lower upper lower upper lower

0.2m/min

0.4m/min

0.6m/min

0.8m/min

1.1m/min

1.3m/min

1.5m/min
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Fig. 6 Remote laser welding samples.
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