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Influence of weld heat input on microstructure and
properties of welded joint of TA2 titanium alloy

LIU Xi-lin, LI Bing, HU Guang-yuan, YAN Yang-yang, YAN Fei-hao, FAN Jin-wei

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

Abstract: The influence of heat input on the structure and performance of weld joint was researched. The Vickers
hardness, tensile properties, impact properties, metallurgical structure, and chemical composition of the TA2 welded joint
with different weld heat inputs were analysed. The relationship between the properties of the welded joint and the weld
heat input during the welding was built. The results show that the weld heat input has little influence on the structure and

properties of welded joint of 22 mm-thick TA2.
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Table 1 Tensile properties of TA2 plate

Ry02/MPa R./MPa A% Z/%

375 466 26 56
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Fig. 1 Weld groove (Unit: mm)
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Table 2 Experimental design of welding parameters

No. Current/ Voltage/ Spee.d/i 1 Heat iIlIzlilt/
A \% (ecmmin )  (kJrem )

1 120 9 8 8.1

2 170 12 10 12.24

3 220 15 12 16.5

4 270 20 12 27

5 320 25 12 40

6 170 12 8 12.24

Sample 6 was welded without gas shield.
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Fig. 2 Sampling points of tensile test
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Table 3 Results of tensile test at room-temperature

No.  RyyMPa  R,/MPa Al% Z/%
1 375.0 466.3 28.7 70.7
2 380.0 461.7 29.2 70.3
3 381.0 456.7 26.7 72.3
4 373.7 4493 29.0 73.7
5 377.3 4593 26.2 72.0
6 362.7 4527 30.2 75.3
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Fig. 3 Sampling points of impact test
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Table 4 Results of impact test at room-temperature

Impact energy/J

No.
Superficial Bottom
1 127.7 146.7
2 123.3 151.3
3 131.0 1533
4 149.3 158.0
5 117.0 1453
6 99.0 142.3
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Fig. 4 Weld structure of sample No.1

B 5 2 mIEaEHA
Fig. 5 Weld structure of sample No.2

Ee6 IHf 3 mMIEaEHA
Fig. 6 Weld structure of sample No.3
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Fig. 7 Weld structure of sample No.4
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Fig. 8 Weld structure of sample No.5
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Fig. 9 Weld structure of sample No.6
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Fig. 10 Distribution of microhardness
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Table S Chemical compositions of different samples

No. w(0) w(N) w(H)
1 0.097 0.011 0.002 5
2 0.098 0.014 0.002 2
3 0.099 0.012 0.002 2
4 0.096 0.012 0.002 4
5 0.091 0.014 0.002 0
6 0.104 0.012 0.002 4
3 o
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