LASER TECHNOLOGY

40 Fo
2016 4E 11 H

NEHS: 1001-3806(2016)06-0825-05

RERMAPRBERTIZHAR

WAE'?, BEA'? o £ Eg4'?
(L. WO e o6 i AR 2 T S0 5, BRIN 4302235 2. IR THOE TRA FRIFAT A7, I 430223 )

FE: TR BOGHEIER R ER D) LA IE R A 4kW SEEF OB X5 0. Tmm FE8E47 5 0. 8mm 5Lk SPCC
FORZERMBHOCHERNEE T AT T3S AT M 528 50 E , A3 21 7 A 7] (7] Bt SO Th 38 959 1l 19 20 55 X R 4% BiUTW B ok
PIFZIALAE . 25 R30S EBUR AN [EIBE 0. 1mm ~ 0. 2mm JHIETI % 3000W ~ 3400W JRE2H R A/NF 3m/min 4535 X2
SR TR ARAE T R TR RSO GRS T R A AR e C bR, HUR I S TR . IS T
SR, O TR AR R R A 8 R A5 Ak

IR WOREOAR s WO IR IR Mok 2

HESHES: TC456.7 THRFRARAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2016. 06. 011

Laser scanner welding processing of automobile panels
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Abstract: In order to research the process of laser scanner welding, the laser scanner welding process of 0. 7mm galvanized
sheet and 0. 8mm cold-rolled sheet (SPCC) with a 4kW fiber laser was analyzed in theory and verified in experiments. The
influence of the gap between the sheets, laser power and scanning speed on macro-morphology and strength were obtained. The
results show that the welded seams achieved by laser parameters of plate gap 0. Imm ~ 0. 2mm, laser power 3kW ~ 4kW and
welding speed 3m/min have the strength higher than the base metal, and can satisfy the C-class of electron and laser beam

welded joints (levels guidance for quality imperfaction). Laser scanner welding can get a high quality welding seam without
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shielding gas when selecting right parameters.
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Fig. 1 Laser scanner welding system

Table 1 ~ Testing equipment

test items testing equipment model No.

macro-morphology

portable microscope Dino Capture

and defect size
XJL-03
WDW-200E

microstructure microscope

strength tensile tester

1.2 RIe#f#d
S e O ST R AE D SRR, 0. Tmm §]

Table 2 Chemical composition of experimental material

chemical composition( mass fraction)

material

C Si Mn P S Ti

galvanized sheet

(DCS4D + ZF) 0.0012 0.0050 0.0060 0.0010 0.00045 0.0030

SPCC sheet  0.0010 0.0005 0.0050 0.00035 0.00025 —
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Table 3  Laser parameters of experiment

laser power P/W 3200 ~4000
welding speed v/ (m « min ") 2.2~3.8
plate gap t/mm 0~0.4
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Fig.2 Schematic diagram of measurement
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Fig.3  Morphologies of different plate gaps
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Fig.4 Morphologies of different cross-sections

a—0.lmm gap b—0.2mm gap ¢—0.3mm gap
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Fig.5 Influence of welding speed on D & L
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Fig. 6 Influence of laser power on D & L
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Fig. 10  Tensile curve of specimen

Bs .

M9 "] LLUE H, W O B A A e B b, HAV T
SPCC #z, 5 SPCC #g A HT 417 55 B2 2 = T B R AR 9, 3X
TEEIE Ny SPCC. 8 A R B A 1) S J8 1 A — A, 4
PEAR G =T SPCC A, i TSR 4 T SPCC AR R 437
o A 10 I HTRIR D 320MPa, i THEFEAR
15 SPCC M AR 2 o BTk BCHE fef pe) 1 AL 3R by At 4
TR B 25 A8 THD 6 1L /N T G DB 837 B 149 A B
B, PRI P 45 2 B A AR G B 10 o8 T B, AR
T R B R4 o (R SRR

3% #

=A

Fig.7 Microstructure of laser-welding seams

a—nheat affected zone on galvanized sheet b—welding seam on galvanized
sheet c—fused zone of the sheets d—heat affected zone on SPCC sheet
e—welding seam on SPCC sheet
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