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Abstract

Al-Si coated Boron steel and Zn coated DP steel were welded using DISK laser and the microstructure
and hardness of the weld were investigated. Full penetration was obtained, when the welding speed was
lower than 4m/min. In the specimen welded with laser power of 3 kW and welding speed of 2 m/min,
the hardness was the highest in the heat affect zone in the boron steel (HAZ-B) and that of the heat
affect zone in the DP steel (HAZ-D) was lower than HAZ-B. The hardness of fusion zone was in
between those of HAZ-B and HAZ-D. The decreased hardness from each HAZ to base metal(BM) could
be explained that ferrite contents increases when access to the BM. The variation of hardness in the welds
could be explained by the difference of microstructure, that is, full martensite in HAZ-B, mixture of
martensite and bainite in the fusion zone, and the mixture of martensite, ferrite and bainite in HAZ-D.
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Table 1 Chemical composition and mechanical properties of boron steel and DP steel
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Fig. 1 Cross-section microstructures of bead in
joints welded by various welding speed of
(a) 2m/min, (b) 3m/min, (¢) 4m/min, (d)
5m/min, (e) 6m/min
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Fig. 3 Variation of average hardness in fusion
zone and maximum hardness in HAZ
with welding speed
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Fig. 2 Hardness distribution near welded zone at welding speeds of (a) 2m/min,

(¢) 4m/min
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Fig. 5 SEM microstructures in fusion zone near
boron steel (a) A, (b) B, (¢) E, (d) F
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Fig. 7 SEM microstructures in fusion zone near
DP steel (a) C, (b) D, (¢) G, (d) H
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Fig. 8 TEM structures, diffraction patterns and
its key-diagrams taking from various
phases in the fusion zone near DP steel.
(a)(b)(c) bainite, (d)(e)(f) martensite
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Fig. 9 Carbon contents distribution near fusion
zone at 2m/min
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Fig. 11 SEM microstructures near weld with welding speed of 2m/min. (a) A, (b) B, (¢) C, (d) D, (e) E

Fig. 12 SEM microstructures near weld with welding speed of 2m/min. (a) A", (b) B’, (¢c) C’, (d) D, (e) E
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