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Numerical simulation about three dimensional stress in
titanium alloy heavy plate of narrow gap welded joint

LIAO Zhi-qgian, LIU Xi-lin, ZHOU Chuan, ZHANG Jian-xin

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: Two dimension conical heat source model was established using two-dimension thermal-mechanical coupled
simulations based on the hot-clastoplastic finite element method under moving arc. “Live-die unit” technology was
adopted to simulate growth of welding line and finfish the calculation of temperature field. According to choosing the
plane strain model, the residual stress of multipass welding on thick titanium alloy can be counted. The distribution of
temperature field, the residual field and three-dimension stress of welding joint about thick plate all could be gotten.
Compared with the testing results of thick titanium plate, it can be found that one is approaching another. This results
provide reference to study residual stress of welding joint for thick titanium plate.
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Table 1 Chemical composition of Ti75 (mass fraction, %)

Al Mo Zr Si Fe
2.0-3.5 1.0-2.5 1.0-3.0 0.15 0.30
C N H (0] Ti
0.10 0.05 0.015 0.15 Bal.
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Fig.1 Graticule division map of finite-element method
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Fig.2 Distribution map of welding gate
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2 Ti75
Table 2 Thermal parameters of Ti75 alloy
o/ c/(Tkg™ ) AM(W-m K™ E/10''Pa v oy/MPa Er/GPa al/(10°¢K ™)
20 555 10 111 0.32 630 7 10.1
100 555 10 106 0.33 - - 10.1
200 577 11.4 98.9 0.34 - - 10.05
300 599 12 92.7 0.35 470 4.5 9.64
400 625 12.5 86.6 0.35 - - 9.39
500 655 14.2 80.6 0.35 - - 9.36
600 684 16.3 74.3 0.35 300 4 9.32
700 700 18.2 67.6 0.35 - - 10.21
800 688 21.2 60.3 0.35 200 1 9.74
900 641 259 52.2 0.33 - - 8.75
1400 - - - - 20 0 -
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Fig.3 Temperature field at finishing temperature under

different gates: (a) Sth gate; (b) 45th gate
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