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Abstract The rapid cooling during laser welding can prompt the occurrence of solidification cracking, however, few

study is found on systematic research of solidification cracking during laser welding. It is the key to accurately

measure the critical strain and temperature of the crack in order to know solidification cracking susceptibility. By

using U-type hot cracking test with in-situ observation method, the occurrence of solidification cracking is captured

clearly by high-speed-high-magnification camera. With the in-situ observation method, the local critical strain of
curve is achieved accurately.
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is measured by inserting the thermocouple to the trailing edge of the weld pool. Local critical strains at different

temperatures are obtained under different tensile loads in U-type hot cracking test. The high temperature ductility
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Fig. 1 Setup of U-type hot cracking test with

in-situ observation during laser welding
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Table 1 Chemical compositions of used stainless steels (mass fraction, %)

Material C Mn Si P S Cr Ni Fe Nb
SUS47 0. 05 1.51 0.58 0.031 0.001 18.01 9.93 Bal. 0.56
Inconel600 0.04 0. 20 0. 20 — 0.001 15. 40 Bal. 8.8 —
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Fig. 2 Schematic of U-type hot cracking test. F=Fk + §, F. initial tensile load. §: initial deformation
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Fig. 3 Dynamic images of thermocouple insertion (a) before and after (b) 3s, (¢) 3.18 s welding
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Fig. 4 Dynamic images of solidification cracking with time. (a) 0, (b) 0.08 s, (¢) 0.12 s, (d) 0.20 s
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Fig. 5 Measurement of local critical strain of solidification cracking. (a) imsitu observation image,

(b) measurement method
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