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Study on TIG Welding Process of Titanium Alloy Curved Surface Weld
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Abstract: Aiming at the high-degree difficult TIG welding problem of a titanium alloy curved surface weld, a series of
contrast experiments under accurate intervals, different duty cycles and addition of superimposed pulse current were carried
out. The performance of the curved surface welds was tested by using dimensional inspection, visual inspection and
metallographic examination, the TIG welding technology was finally detemined, and the weld appearance and the length of

weld fusion line meet the requirements. The result has good reference for welding technology research of curved surface weld

with high technical requirement and other special welds.
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Fig.1 Curved surface weld
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Fig.2 Schematic of special points and welding angles
of the curved weld

FEESER BN, ELRFIEARE R
5, e 3 — AR RS RN B RER TR E,
FRBRA RPN BEERE B RREOBESE,
BL7EFRAE (7 B FT7E X (8] 8 5 J5 30 FR 7 LA SE B 1R 6
BIE RIS,
2.2 FEBKE LE 3T bL ik B8

Jk T LG Bk v A8 1 72 e 04 BN ] 5 R (B A ) Y
Bobb BT XT AR R T B R KEREERY
W, HMEEENEERKERLNBERENEE
bR FEEHRBER MBS T, v E VA bk o
RRBEBGREKE, BRIy =X
BEATIREE R AR M B A ) o s g
LT, DA AR B A RNE 48 5 B, 7R IR B2 52 LB W I8
BRELBEARRERTNE ., AR LR
RESHERERRE L, R 1VATUES BEREME
A 15 A, & AR E 251k 0.03.0.12s, &% X

F1 TRABKERMEERBSUBER
Tab.1 Welding test parameters and the results under different duty cycles

REEFS | REE /s | WEEE /s | BEEK /A | BEBER/A | BEREE /mm | BEEKE /mm WIS
1# 0.24 0.05 10 90~117 - - 1R 1R R AL
2 0.24 0.05 15 90~117 43~4.7 1.35~2.55 RREE
3 0.18 0.05 15 90~117 5.5~7.1 1.98~2.64 REKXR RBSCBHE
4 0.18 0.05 15 74~96 43~45 1.72~2.24 s S
5* 0.12 0.05 15 74~96 5.1~5.9 1.96~2.65 P AU
6 0.12 0.03 15 74~96 42~4.6 1.71~2.34 1R 4% Y BT
7* 0.12 0.03 15 80~102 4.4-4.8 1.82~2.41 REERUY R4
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Fig.3 Schematic of superimposed pulse current
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Tab.2 Test parameters and the results of back welding
with different superimposed pulse currents
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Fig.4 Microstructure of the welds with different peak currents
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=2 A /A /s /mm % /mm

I 80~102 0 0 4.4~48 |1.82~241
2% 58~73 40 0.02 6.5~7.8 |1.98~2.62
- 37 46~60 60 - 0.02 5.2~6.3 |2.05~2.60
4 35~46 80 0.02 4.3~49 |2.02~2.92
5 ' 58~73 _ 80 0.01 —h:1.0~4.5 2.20~3.18
6" 54~66 100 - 0.01 4.1~4.6 |2.50~3.45

i 46~60 120 0.01 4.2~4.7 |2.44~3.52
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