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Effect of laser welding technology on mechanical properties of
K418 and 0Cr18Ni9 weld joints

PENG Hesi, CHEN Binghua, TANG Jinglong, DENG Shilet, CHEN Gengyuw, CHEN Yan
(Joint Laboratory, Han’s Laser Techology Industry Group, Shengzhen 518100, China)

Abstract: In order to study effect of laser welding on the properties of dissimilar metal welding joints of K418 and
0Cr18Ni9, microstructure and morphology of the weld were analyzed by using a metallographic microscope. The hardness and
strength of weld seams and their surrounding area were evaluated. The results show that when laser welding of K418 superalloy
and OCr18Ni9, there are great differences in thermal parameters of the base metal. In order to guarantee weld quality, laser spot
should be biased on the side of 0Cr18Ni9 alloy. In order to prevent thermal cracks and liquation cracks, coagulation time of the
melted pool should be prolonged as far as possible and heat input with heat effect should be reduced simultaneously. The
protection of weld seam is the best when protection gas flow rate is 12L./min. Compared with Ar,, N, can effectively reduce the
porosity in weld seams, and it also reduces the weld performance. The hardness of the weld is between the hardness of two base

materials. The strength of the weld joint is about 89% of that of the base metal. Good welding quality of K418 alloy and

0Cr18Ni9 can be achieved by adopting suitable laser welding process.
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Table 1 ~ Chemical composition of K418 alloy

elements C Cr Mo Ti Nb Fe Si Ni
mass fraction 0.0008 ~0.0016 0.115 ~0.135 0.038 ~0.048 0.055~0.064 0.005~0.01 0.018~0.025 <0.01  <0.005 balance
Table 2 Chemical composition of 0Cr18Ni9 alloy
elements C Si Mn P Cr Ni Fe
mass fraction <0.0008 <0.01 <0.02 <0.0003 <0.0005 0.18 ~0.20 0.082~0.105  balance
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Fig. 1  Macromorphology of laser welded joint between K418 superalloy and
0Cr18Ni9
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Fig.2 Cross section of weld
a—spot in the middle b—spot biased 0Cr18Ni9 alloy side
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Fig.3 Hot crack of weld
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Fig.5 Effect of different protective gases on weld morphology
a—Ar, b—N,
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Fig. 6 Micro hardness of laser welding joint
Fig.7 Micromorphology of fracture surface
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