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Applications of Laser Welding Technologies to Automotive Bodies
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Abstract:

The application of remote laser welding to the high tensile steel sheet lap joint and the rigidity improvement of the
frame parts by application of continuous welding were introduced. In the lap welding of 980 MPa grade steel sheet,
the remote laser welded joints showed higher cross tensile strength than the resistance spot welded joints. The
remote laser welding, which allowed easier control of the weld size, had an advantage for the improvement of peel
strength. As a result of torsional rigidity test of the hat shape test pieces whose fringes were welded by resistance
spot welding, laser welding and laser-arc hybrid welding, laser and laser-arc hybrid welding as continuous welding
provided the higher rigidity. Further changing welding position from the fringe center to the corner end and the

inside corner led to improve the rigidity.
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Fig.1 Schematic illustration of remote laser welding process
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Photo 1 Example of robotic remote laser welding system
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Fig. 2 Variation of weld line shapes in remote laser welding
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Photo 2 Appearance of cross tension test specimen (Weld line
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Photo 3 Macrostructure of cross section of remote laser weld
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Fig.3 Cross tension test result of remote laser welded joints
of 980 MPa grade steel sheet

BE 4 1535 SRR DRMTEEATE < © Qa5

Photo 4 Example of macrostructure of fracture part after
cross tension test
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Fig.4 Comparison of fracture parts in cross tension test
between resistance spot weld and laser weld
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Fig.5 Hat shape test piece for torsional rigidity test
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Fig. 6 Welding positions at fringe of hat shape test piece
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Table 1 Welding conditions of laser and laser-arc hybrid

welding
Laser beam Laser-arc
welding hybrid welding
Laser power (kW) 3.0 3.0
Arc current (A) — 160
Welding speed (m/min) 2.0 2.0
Shielding gas Ar Ar-20% CO2
JISZ 3312
Welding wire — YGWI12
(dia.=0.9 mm)

Laser: Nd: YAG

Beam incident angle = 90°
Beam spot diameter = 0.6 mm
Focal position = £0 mm

Arc torch
angle = 60° .
Welding
direction
Wire extensi;n<4 i Laser beam spot/
=15mm [ wire distance =2 mm
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Fig. 7 Schematic illustration of laser-arc hybrid welding
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(a) Laser beam welding
Welding position: Center of fringe

(b) Laser beam welding
Welding position: Corner end

(c) Laser-arc hybrid welding
Welding position: Corner end

(d) Laser-arc hybrid welding
Welding position: Inside corner
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Photo 5 Macrostructures of laser and laser-arc hybrid welds
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Photo 6 Appearance of torsional rigidity test

BT L — VAL D QARSI 72D, 2ANETIE
HRBORBICASEREPAEING 2 ICE ) RO %
WIBEE Y 72572,

TER L 7oy PGB # BE 6 1213 4 U 0 W PERLSR
WAL, AU ) WEAMGOME- R v RO S 2 5 [l
PEEZRH L, PR Ry MARIC & 238 GAREY » 7!
35mm, VAEENIE: 77> Py ORIEEE 12 LcERO
Fak B OMIPEME O LEER 2 WMLy U CB 8 IZHEH L 72,

JFE $%R No. 34 (2014 4£ 8 F)

1.20

1.00

0.90

Torsional rigidity ratio

(RSW (CTR)=1.0)

0. 80 1 1 1 1
RSW LBW LBW HBW HBW
(CTR) (CTR) (REN) (REN) (RIN)

RSW: Resistance spot welding (Pitch=35 mm)
LBW: Laser beam welding

HBW: Laser-arc hybrid welding

CTR: Welding position = Center of fringe
REN: Welding position = Corner end

RIN: Welding position = Inside center
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Fig. 8 Torsional rigidity test results
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(a) Laser beam welding (b) Laser beam welding
Welding position: Welding position:
Center of fringe Corner end
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Fig. 9 Computer Aided Engineering (CAE) analysis of major
strain distribution at fringe area of hat shape test piece
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