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Development of 3D Laser Welding System

H. S. Kang(KIMM), J. Suh(KIMM), J. H. Lee(KIMM),
M. Y. LEE(Sungwoo Hitech Co., LTD), B. H. Jung(Sungwoo Hitech Co., LTD)

ABSTRACT

Three dimensional laser welding technology for light car body is studied. A robot, a seam tracking system and
4kW CW Nd:YAG laser are used for three dimensional robot laser welding system. The Laser system is used 4kW
Nd:YAG laser(HL4006D) of Trumpf and the Robot system is used IRB6400R of ABB. The Seam tracking system is
SMRT-20LS of ServoRobot. The welding joint of steel plate are butt and lap joint. The 3-D welding for Non-linear
Tailored blank is performed after the observation experiments of bead on plate. Finally, the welding process for

non-linear tailored blank and front side member is developed.
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Fig. 2 Concept drawing of 3-dimensional laser
welding system
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Fig. 3 3-dimensional laser welding system constructed

in this study
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Table | Specification of laser source

et

Manufacture, TRUMPF el ¢l Rare 1 4

{ e

Model HL4006D .

ARG N

o uinivi(back bead)s}
dof, 1Y) w08 Je s

DY L B

Max. Power 4 ,000W

. [ T L x‘g;‘z‘i‘."’tin ).
Beam Size & .6mm P g mhe

Beam

25z nrad
Quality trad

Welding

direction

Table 2 Specification of welding robot

Manufacture, ABB
Model 1RB6400R

Reach(ss: 2,400

Weight (kg) | 150 . B
Fig. 4 Diagram of searching for welding conditions

Repetition
e P ( +0.06
erroriag Table 4 Conditions for laser welding test
N Power Speed N Power Speed
Table 3 Specification of seam tracking sensor 0 (kW) | (m/min) 0 W) | (m/min)
Manufzicture, ServoRobot, 1 0.9 9 35 2.5
Model SMART-20LS 2 1.5 10 3.0
3 3.0 2.1 11 0.9
Stand Off(:: 147 15y 4 2.5 12 1.5
Do Of 5 3.0 13 | 3.8 2.1
epth ¢ 201 6 | 35| 09 | 14 2.5
Field(%: " 7 15 |15 3.0
Close 8 2.1
10452
Field Of| Plane
View(¥: | Far
114
Plane
14,400 points
Data Range
per second
. . 17327 1?7 13
Dimensions 3
() (1.5kg)
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Fig. 6 Lap joint in laser welding
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Fig. 7 Laser welding and prototype samples
(Front Side Member)
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Fig. 8 Laser welding jig and sample for

non-linear TB
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