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Titanium alloy TA10 welding technology

for fuel tank application
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Abstract; Welding technology is one of the most critical issues for manufacturing titanium
pressure vessels. For the purpose of developing TA10 Ti alloy welding technology, appropriate pro-
cess parameters were drafied on the basis of extensive tests and analysis of welding technology.
Meanwhile, according to welding characteristics of TA10 Ti alloy, a number of gas protection devices
were designed to put the welding and heat—affected zone with the temperature above 300°C under the
protection of argon atmosphere during welding and after worrd cooling process . After the welding

technology verification tests, the optimum standard parameters were finally determined for TA10 Ti
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alloy welding. All technology design requirement specifications, such as protective effects of weld
surface, oxidation degree, X~ray weld inspection results, chemical composition of deposited metal,
and mechanical properties of welds are satisfied. The welding of products and the welding quality of
TA10 Ti alloy welded joints are assured.
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Tab.1 Chemical composition of sheets

LE Mo Ni Fe C

N H 0 Hipck

CREME/%) 0204 0609 <030

<0.08
BE1R1{E /(%) 0.34 0.69 0.08 0.030

<03 <0015 <025 #4<01 Bf<04
0.015 0.001 0.15 BEA<0.05 #F<0.20
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Tab.2 Mechanical properties of sheets at room temperature

H A5 bR oJ/MPa T 0/MPa 8(%)

PRAE(E =485 =345 =15

Beoe 485 345 15

%3 BamibERs
Tab.3 Chemical composition of welding wires
P S Mo Ni Fe C N H 0 HibCE

CREME/%)  02-04 0609 <030 <003 <002 <0008 <012 HA<005 RAM<020
BtE/ (%) 029 0.80 018 0020 0015  0.008 0.10  #/<005  HF<0.20
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Fig.1 Rear-attached protection device for plate

welding and longitudinal welding seams
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Fig.2 Protection device for plate welding and

the back of longitudinal welding seams
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Fig.3 Protection device for the back of

outer circle welding seams
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Fig4 Protection device for the back of

inner circle welding seams
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Fig.5 Gas protection chamber for pipe—pipe welding
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Tab.4 Standard parameters determined by welding technology evaluation tests

e i
= S HiB/(L/min)
BHE BUES REGA GRGEN LR

(mm/min)  |EBEPS BEHEEPFKS FERPS
EH—F #iE 2.4 110 12 105 16 18 35
EHR_E ¥ P24 120 12 110 16 18 35
RHE—R HiE 2.4 120 12 160 16 18 35
REZRE Hif P24 120 12 110 16 18 35
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Tab.5 Chemical composition of deposited metal

PI¥ 3 Ti C Mo Ni

Fe Si N H 0

S¥iEI(%) HAE

0.029 0.25 0.76

0.069 0.053 0.020  0.0055 0.12
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