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Table 1 Parameter of simulation model
E/GPa G/GPa p/(g/cm?’) m A B C n m T./K T./K
Bar 210 7.83 0.33 Elastic
304 210 79 7.83 0. 33 278 1300 0.80 0.072 0.81 1 800 298 J-C
3161 210 79 7.83 0.33 280 1250 0.76 0.070 0.82 1 800 298 J-C
Welded 210 79 7.83 0.33 420 1400 0.61 0.068 0.83 1800 298 J-C
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Fig. 5 True stress-strain curves of base materials at high temperature and high strain rate
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Fig. 6 Fitted parameters for the Johnson-Cook model of base materials
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Constitutive equations for dissimilar stainless steels laser-welded materials™

WEI Yanpeng', WU Xian-qian*, YU Gang’, DUAN Zhu ping'
(1. The State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics ,
Chinese Academy o f Sciences, Beijing 100080, China;
2. Key Laboratory for Hydrodynamics and Ocean Engineering . Institute of Mechanics ,
Chinese Academy o f Sciences, Beijing 100080, China;
3. Key Lab of Mechanics in Advanced Manu facturing , Institute of Mechanics ,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The stress-strain curves of the 304 and 3161 stainless steels laser-welded materials were ob-
tained by using the equal strain test method. And obvious hardening behaviors due to the tiny crystal
of the welded materials were noticed. The dynamic mechanical properties of the 304, 3161 and welded
structure materials were experimentally investigated by SHTB at elevated temperature. Constitutive
parameters for the 304 and 3161 stainless steels were fitted according to dynamic experimental data.
The numerical simulation for the welded structure materials in SHTB test was carried out by LS-DY-
NA and it was found that stress in the structure materials was non-equilibrium at the early loading
stage due to material impedance difference. The strain rate-related parameters in Johnson-Cook consti-
tutive equations for the welded materials were obtained by combining numerical calculation and experi-
mental data.
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