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Abstract Aiming at the welding problem of steel used in automobile, the microstructure and property of joints in
laser welded tailored sheets for dissimilar steel with different thicknesses are analyzed by optical microscope (OM) ,

scanning electron microscope (SEM), hardness and tensile test.

The results indicate that weld zone are lath

martensite, and the laths mixed with retained austenite. Microstructure near the fusion line is more complex, mainly
consists of martensite and bainite. Heat affected zone (HAZ) of transformation induced plasticity ( TRIP) steel is

mainly composed of bainite and ferrite, and the grains are relatively small. There are significant martensite existed in
HAZ of dual phase (DP) steel. and the overheated zone is almost non-existent. The hardness in weld zone is more

than 1.6 times as the parent metal. Macroscopic fracture of joint occurs in base metal of thinner DP steel sheet.
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Fig. 1 Welding equipment and morphology of weld zone. (a) Welding equipment; (b) joint surface; (c) joint section
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Fig. 2 Microstructure of laser welded tailored sheets in optical microscope (OM). (a) Transformation induced

plasticity (TRIP) steel; (b) dual phase (DP) steel

K 3 D9 A 8% D AE 3 1 L B T A AL Z S M, [
PRI 25t 52 B0 4 A [) A Al 4% 45 4 L HL 5D IR AR 2% 1Y
B IR B A 22 A8 K W 2% =2 H) R A7 TE A B8 TG A
JZ 3% FEE G PR RE B A T 00 A B LA R e A
Tt 28 73 A () 7 4 TR0 B 2 B A OC . TRIP590 49

(a)

5 um

1 DP780 8 ] oAy R A R Ak 1o 568 BE 4 - ol T AR S A Ttk
N JRBEIX G R AE AR VIR IR AE AT 201 T AR Y
1o i e A R v A A L O HLR SRR AE 2 T
i 2o e R Ry S 2 DR A PR GV A 2 R A
JESEAMIF

(©)

5 um

K3 PR BT MROR4 2. () TRIP#{; (b) DP 4
Fig. 3 Microstructure of laser welded tailored sheets in scanning electron microscope (SEM).

(a) TRIP steel; (b) DP steel
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Fig. 4 Microstructure of fusion line. (a) TRIP steel; (b) DP steel
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Fig.5 Microstructure of heat affected zone (HAZ) on both sides of weld. (a) TRIP steel; (b) DP steel
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Fig. 6 Microstructure of HAZ in different welding speeds. (a) 3 m/min; (b) 5 m/min
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Fig. 7 Soft zone of DP steel. (a) Microstructure in OM; (b) microstructure in SEM
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