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Abstract

A large-scale finite element software ANSYS was used to simulate the welding process for a simpli-
fied model of a certain type of welded piece. Assuming that the stress-strain field has no effect on
the temperature field, the indirect coupling method is used to simulate the welding process. The
SOLID70 element is selected to calculate the temperature field, and then the displacement field is
calculated by SOLID185. The results show that the maximum deformation usually occurs at the
local position of welding moment, and the longer the cooling time is, the more stable the size of the
welded parts is, and the deformation of the parts is generally in the range of 10-* mm after 15
hours of air cooling.
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Figure 1. Computational geometry model
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Figure 2. Finite element model
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Table 1. 0Cr18Ni9 material parameters

%2 1. 0Cr18Ni9 ¥Rl &%

BWHRS  20°C-100°C 20°C -200°C 20°C-300°C 20°C -400°C 20°C - 500°C 20°C - 550°C 20°C - 600°C 20°C - 650°C
a x 10° 16.74 17.65 17.67 17.69 18.14 18.38 18.71 18.87
SRR =i 93°C 204°C 427°C 649°C 704°C
2 13.9 143 15.7 19.9 23.6 26.1
LE# 10°C 204°C 427°C 649°C 871°C
C 390 434 479 531 542
PR (14) =il 93°C 204°C 316°C 482°C 538°C 593°C 649°C 704°C
E GPa 204 197 191 183 163 158 153 148 143
EE
- 7850
BE 20°C 100°C 150°C 200°C 300°C 400°C 450°C 500°C 550°C
o, MPa 520 440 420 405 400 395 385 365 345
Table 2. Two different boundary conditions models
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Figure 3. Common welding sequence
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Figure 4. Deformation after welding for 15 h
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Figure 5. Changes of temperature field after cooling for 15 h
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Figure 6. Residual stress distribution after cooling of model 1
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Figure 7. Deformation after cooling for 15 hours
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Figure 8. Temperature field after cooling for 15 hours
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Figure 9. Distribution of residual stress after cooling for 15 hours after model 2 welding
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