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Fig. 1  Linearized curve of solid fractions
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Fig.2 Responsive curves of stainless steel SUS316 during loading and unloading
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Table 1 Relationship between linear shrinkage and temperature
Temperature T/ C 1250 ~1340 1340~ 1375 1375~ 1400
Linear shrinkage coefficieny/ “C™! 1.48x10°° 7.599X 1073 3.699X 104
2
Table 2 Relationship b etween material mechanical properties and temperature
Temperature A
20~ 1250 1250~ 1375 =>1375
echanical parametrs
E/(N°mm " (202—8.17X 10 27)X 10° (1098. 63— 0.799 T X 10° 0
G/ (N°mm™ 1) (78.85—3.79X 10 27T)X 10 (345.2—0.257) X 103 0
® 0.27+ 1. 674X 1074T 0.27+1.66X 10~ 4T 0.5
H’/ (N°mm?2) 1715.72—1.25T 1685.42— 1. 23T 0
a/ (C—1) (13.77+5.@X 10737) X 10°6T o501 Linear shrinkage coefficient —
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Numerical Simulation Model of Stress— strain Distributions for
Weld Metal Solidification Cracking in Stainless Steel

Liu Renpei, Dong Zujue
(Harbin Research Institute of Welding )

Wei Y anhong
(National Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology )

Abstract According to the characteristics of welding process, this paper divided the welding joint of a
weldment into three zones: the liquid zone in the molten weld pool, the solid—liquid co — existing zone
and the solid zone . In order to develop the stress— strain numerical model, the mechanical behaviors of
the three znes were analyzed in detail. Moreover, Based on the solid fractions during solidification pro-
cess and loading—unloading deforming curves of stainless steel SUS310, this paper also studied the ef-
fects of deformation of welding pool, the rheologic properties and solidification shrinkage on stress—strain
evaluating processes. Finally, the influence of the deformation in the molien—weld pool was eliminated
by element rebirth method. Furthermore, the algorithm of the thermal stress/ strain for the solid metal for-
mulated on the basis of the incremental thermo— elastoplastic constitutive theory. As a result, a numeri-
cal simulation model of stress —strain distributions for welding solidification crack was developed.

Key words stainless steel, welding solidification crack, driving force, numerical simulation
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