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Effect of Laser Welding Parameters on the Figuration and Microstructure
Properties of Micron-grained Steel Welding Joint
PENG Yun' ZHANG Xu-dong' PAN Jian' TIAN Zhi-ling’

(lDepartment of Mechanical Engineering , Tsinghua University, Beijing 100084
% Central Iron and Steel Research Institute, Beijing 100081

Abstract The hardness and the dimension of micron-grained steel welding joint were studied with different laser energy
inputting. The macroscopical configuration, grain size, hardness, and impact toughness of micron-grained steel joint that
was acquired by different weld techniques with different energy inputting were investigated and compared. The research

shows the micron-grained steel welded by laser has great superiority.
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Table 1 Composition of the micron-graine steel

C 0.171 Al 0.025
Si 0.09 Cua 0.01
Mn 0.36 Cr 0.02
P 0.013 Mo 0.01
S 0.013 Ni 0.03
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Fig.1 The effect of laser energy inputting
on the size of weld and HAZ
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Fig.2 The effect of laser energy inputting on joint
hardness
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(a)Laser welding

(b)Plasma arc welding
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Fig.3 Microscopical configuration of micron-grained steel
joint with different weld technique
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Fig.4 Hardness of different micron-grained steel joint
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Table 2 The macroscopical dimension and grain size of micron-grained steel joint with different weld technique

weld technique

analyzed object

weld melt

phase-transformation
recrystalization

base metal

laser welding 144 J/mm

width /mm
microstructure
average grainsize [pm

(face)1.8
B+M+F
30

0.7
B+M+F
20

rest
F+P
~8~10

plasma arc welding 830 J/ an

width /mm
microstructure
average grainsize [pm

(face)5.7
F+W:+P+B
80

3.4
F+W:+P+B
125

rest
F+P
~8~10
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(a)plasma arc welding
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Fig.5 Fracture configuration of impact specimen
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