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Relieving residual stress of titanium alloy welded joint

FU Hao, LIU Xi-lin, LU Hai, ZHANG Hao, LI Ning

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

Abstract: The weld joints were treated by four methods of relieving stress, i.e., post annealing, aging treatment vibrantly
after welding, ultrasonic impact layer by layer during welding, hammering layer by layer during welding, and they were
compared with weld joints in titanium without relieving stress. Residual stress testing and mechanical property were
analyzed. The results show that different relieving stress methods contribute to different regularities of residual stress and
mechanical properties. The best option of relieving stress about titanium welding joints is established.
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Fig.1 Welding orders
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1
Table 1 Welding parameters 3(a) 3(b)
Welding gate Welding current/A  Welding voltage/V
1 120 17-18 10 mm
2,3 150 20-22
4.5 170 21-22 3@ 30
10 mm
2 10 mm
Table 2 Method and technics of relieving stress 5 mm
No. Condition
1 Without relieving stress (
2 Heating treating and aging after welding 10 mm )
3 Aging treatment vibrantly after welding
4 Ultrasonic impact
5 Hammering 3(a) 3(d)
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Fig.2 Positions of testing (Unit: mm)
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Fig.3  Testing results: (a) Plate No.l;
(b) Plate No.2; (c) Plate No.3; (d) Plate
No.4; (e) Plate No.5
3
Table 3 Mechanical properties of welding joints at room
temperature
Plate  Rp2/  Rw/ Al Z/ -,
No. MPa  MPa o o Break position
1 350.0 440.0 20.0 69.0 Welding joint
2 336.7 445.0 17.0 50.7 Basic material
3 348.3 4450 17.0 50.7 Basic material
4 356.7 4433 233 70.3 Welding joint
5 3583 4550 19.7 56.7 Welding joint
2.2
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Table 4 TImpacting test results of TA2 welding joint

Plate No. axv/(MJ-m™)
1 1.012 5
2 1.604 2
3 1.050 0
4 1.266 7
5 1.045 8

3

3
1)
2)
3)

axv=1.604 2 MJ/m?
aKv:1.266 7 MJ/III2
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