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Effect of welding condition on the characteristics of laser weld of 800MPa

class TRIP steel for automotive
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Table. 1 Chemical composition of 800MPa TRIP steel (wt.%)
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Fig. 1 Maximum welding speed of full Photo. 1 Change of cross-section with welding speed
penetration with power (a) 5m/min, (b) 7m/min, (c)9m/min and (d)10m/min

Table. 2 Classification of porosity on the surface of bead with welding speed (6kW)
Welding speed (m/mim) 4 5 6 7 8 9
classification of porosity | P P P G G G

P : Porosity G : Good
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. Photo. 3 Distribution of porosites at
Photo. 2 Appearance of porosity longitudinal section with welding speed Fig. 2 Effect of welding speed
on the surface of bead (a) 5m/min, (b) 7m/min and (c) 9m/min on porosity fraction
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Fig. 3 Hardness distribution of welded
Photo. 4 Optical and SEM microstructures of welded region (7m/min) region (7m/min)



Table. 3 Change of maximum hardness with welding speed (6kW)
Welding speed (m/mim) 4 5 6 7 8 9
Hardness (Hv) 503 | 505 | 507 | 505 | 503 | 508

Photo. 5 Microstructures of weld metal and quenched specimen
(a) 4m/min (Hv=503), (b) 7m/min (Hv=505) and (c) Water quenched (}Iv=505)
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Fig. 4 Change of tensile properties with welding Fig. 5 Change of tensile properties with
speed (perpendicular direction to weld line) welding speed (parallel direction to weld line)

Photo. 6 Shape of fractured specimen Photo. 7 Shape of fractured specimen
(perpendicular direction to weld line) (parallel direction to weld line)
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Photo. 8 SEM microstructures of fractured surface
(6m/min, parallel direction to weld line)
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] ) ) Photo. 9 Fracture morphologies in Erishen test
Fig. 6 Crack formation and deformation process under

tensile load of parallel direction to weld line



