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Microstructure and Properties of Welding Joint between Tantalum and Titanium
Dissimilar Metals by Argon Arc Welding
Yuan Minzhe, Ma Bei, Liu Lu, Wang Yahui, Li Fei
(Xi’an United Pressure Vessel Co., Ltd., Xi’an 710201, China)

Abstract: Welding experiments were conducted on tantalum plate and titanium plate using argon arc welding. The
Tal/TAl welded specimens were subjected to visual inspection, penetrant testing, radiographic testing, tensile testing,
bending testing, hardness testing, metallographic examination and energy spectrum analysis. The results show that with
argon arc welding, the welding heat input and welding speed should be strictly controlled, the arc should be biased
towards the Tal tantalum plate side, and ER TA1ELI welding wire should be used to fill the weld. In the welded joint,
the content of Ta element is approximately 20% in the weld center and near the TA1 base metal side, and about 17%
near the Tal base metal side. The hardness of the welded joint is higher than that of both the Tal and TA1 base metal.
The tensile and bending properties of the welded specimens meet the required standards, demonstrating that the
welding process is reasonable. Argon arc welding can effectively join Tal and TA1 dissimilar metals, satisfying the
manufacturing requirements for pressure equipment.
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Table 1 Mechanical properties of Tal tantalum plate and

TA1 titanium plate

Plate R./MPa Rpo.2/MPa Al% HB
Tal 292 203 32 83.4
TAl 438 324 42 119.3
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Fig.1 Welding schematic of test plate
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Fig.2 Sampling positions of test plate
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Fig.3 Photo of welded specimen
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Fig.4 X-ray inspection of welded specimen
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Table 2 Room temperature tensile properties of welded specimen

Specimen Rnw/MPa Rp0.2/MPa Al%
1# 293 216 28
2# 290 204 30
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Fig.5 Photograph (a) and fracture morphology (b) of

welded specimens after tensile test
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Fig.7 Macro photograph of welded specimen
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Fig.8 Microstructures of welded specimen: (a) TA1 base metal; (b) welding zone on TA1 side; (c¢) Tal base metal;

(d) welding zone on Tal side
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Table 3 EDS analysis results of welded specimen

Position Ti Ta Position Ti Ta
1-1 100 0 3-1 76.35 23.65
1-2 79.79 20.21 3-2 82.56 17.44
2-1 80.19 19.81 3-3 83.29 16.71
2-2 79.88 20.12 3-4 82.08 17.92
2-3 80.66 19.34 3-5 0 100
3.4 i
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