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Finite Element Analysis of Temperature Field and Stress Field of Ti,AINb

Titanium Alloy during Electron Beam Welding
XING Bo, WANG Shiging

(College of Material Science and Engineering, Xi'an Shiyou University, Xi‘an 710065, China)

Abstract; The temperature field and residua stress field of Ti,AINb titanium alloy electron beam welding joint were
studied by using Gaussian surface and rotary body composite heat source based on finite element software. The results show
that the welding joint is well formed when the electronic beam current is 10 mA and the welding speed is 360 mm/min. It is
preferred to use a big electron beam current to form welded seam with large weld width. The central area of the weld suffers
complex stresses in three directions, and the residua stress is mainly longitudinal tensile stress, which is concentrated within
3.5 mm from the weldline. The maximum equivalent stress after welding is 635 MPa, which is less than the yield strength of

the material, so the structure is safe.
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Tab.1 Thermophysical and mechanical properties of Ti,AINb alloy®?

TR IC 20 100 200 300 400 500 600 700 800 900 1000
FERRER 1(3-kgt-CY) | 417 438 465 493 521 548 576 603 631 659 686
PR (W-mCY | 596 7.25 9.23 114 137 16 181 19.9 211 216 211
bEL/NEE 031 0.3 0.3 03 031 0.32 0.32 0.32 0.32 0.32 0.32
A IGPa 121 119 118 116 115 113 109 105 101 99 95
LK R % /10%C - 83 8.9 9.4 9.6 9.8 10 10.3 106 10.8 12
Jit B BE M Pa 980 - - - 900 880 835 700 - 270 120
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Fig.4 Temperature distribution of the joints along the welding direction
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Fig.5 Thermal cycle curves of nodes perpendicular to the weld direction
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Tab.2 Range analysis results of weld width

5 HLFORUE /mA | RSB [(mmemin?) | JE5E /mm
1 6 360 0.78
2 6 420 0.68
3 6 480 0.60
4 8 360 1.13
5 8 420 1.03
6 8 480 0.92
7 10 360 1.39
8 10 420 1.26
9 10 480 115
ks 0.69 1.10
k2 1.03 0.99
Mo -
ks 127 0.89
R 0.58 021
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