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Correlation between microstructures and mechanical properties in non—shielding
Nd-YAG laser welds of 600MPa TRIP steel
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Table. 1 Chemical composition of TRIP steel(wt%)

. Retained :
[} Mn | Si P S Fe Austenite Thickness
0.0816 | 1.48 | 1.0 (0.073|0.006| Bal. 10 1.2(mm)

Photo. 2 SEM microstructures of near weld (2.1m/min)
(a) Weld metal (b) Bond (c) HAZ near weld metal
(d) Center of HAZ (e) HAZ near base metal
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Photo. 1 Change of cross section with welding speed
(a) 2.1m/min, (b) 2.4m/min (c) 3.0m/min

(d)6.3m/min, (e) 7.2m/min and (f) 7.8m/min
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P | (a) Weld metal (b) Bond (c) HAZ near weld metal
212' (d) Center of HAZ (e) HAZ near base metal
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‘Sos} Table. 3 Comparison of tensile properties with welding
Sos} conditions (perpendicular direction to weld line)
Doap T.S. (MPa) Y.S. (MPa] EL. (%)
21 27 33 39 45 51 57 83 Raw materi: 659 435 32.1
Welding speed (m/min) 2 lm/min| __ 686 452 285
Fig. 1 Change of weld metal width with welding speed 3.0m/min 676 447 29 1
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Fig. 2 Distribution of hardness near welded joints
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Fig. 4 Tensile properties with welding speed
(parallel direction to weld line)
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Fig. 3 Change of maximum hardness with welding speed



