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Abstract; The internal quality, microstructure and mechanical properties of the welded joint by TIG welding of Ti-Al-
Fe low cost titanium alloy are studied, and are compared with TC4 titanium alloy. The results show that the surface
quality, the internal fusion and the weld-ability of the Ti-Al-Fe low cost titanium alloy weld is better, and there is no
welding defect. The macrostructure of the weld zone is coarse columnar crystal and a small amount of equiaxed crystal,
and the columnar crystal structure of Ti-Al-Fe low cost titanium alloy is finer. The microstructure is composed of
acicular secondary « phase and a small amount of elongated primary « phase, and the acicular secondary o phase of
TC4 titanium alloy is finer. The heat affected zone ( HAZ) is coarse equiaxed crystal, and the microstructure is
consists of a large number of primary « phase, a small amount of acicular secondary « phase and residual 8 phase.
The tensile strength of Ti-Al-Fe low cost titanium alloy weld reaches 1 204 MPa, which is 111 MPa higher than that
of TC4 titanium alloy.
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Table I  Chemical compositions of Ti-Al-Fe low cost alloy
and TC4 titanium alloy base metal

Alloy Al v Fe 0 Ti

Ti-Al-Fe 6. 15 — 3.41 0.17 Bal.

TC4 6.02 4.03 — 0.25 Bal.

PR R R 10 mm, FFERUV BB O, Bk
2 mm, PR SEMFERYS, AR $3.0 mm, 4R
LR R FIR 22 A T R T B, SR A Ak
Jedk . WMiE %, FEXHA A AT 150 C/30 min Fi#A,
JEEER 0 R FH A A AR (TIG 48 ) o AR EZI S 45
Pl R s AT SO O 5, P e EL 1 AR
R4 AL IR R . ART)E, KK
PEATFTIRE . AR TR A 5 100, B T 2S5
R 2 i,

R2 TICEBRERIZESYH
Table 2 Welding parameters of TIG welding

Argon flow rate  Welding current Welding speed
1

/L+min ! /A /mm-min
Backing welding 8~10 80 ~ 100 100
Filling welding 8~10 120 ~ 150 100
Cover welding 8~10 120 ~ 150 100
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Fig.1 Weld morphologies of welding specimens: (a)Ti-Al-Fe

low cost titanium alloy; (b)TC4 titanium alloy
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Fig. 2 X-ray test results of weld seam; (a)Ti-Al-Fe

low cost titanium alloy; (b)TC4 titanium alloy
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Fig. 3 Macrostructures of welded joints: (a)Ti-Al-Fe

low cost titanium alloy; (b)TC4 titanium alloy
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Fig. 4 Microstructures of weld zone: (a, b)Ti-Al-Fe low
cost titanium alloy; (¢, d)TC4 titanium alloy
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Fig. 5 Microstructures of HAZ and base metal: (a, b)Ti-Al-Fe

low cost titanium alloy; (¢, d)TC4 titanium alloy
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Table 3 Tensile mechanical properties of welded joints

Alloy R, /MPa R, ,/MPa A/%  7/% Fracture location

1202 1115 6.0 25 Base metal
Ti-Al-Fe
1207 1 108 5.5 21 Base metal
1 092 1 020 9.5 43 Base metal
TC4
1 094 1028 8.0 42 Base metal
Ti—Al-Fe
TC4
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Fig. 6 Photo of tensile specimens of welded joints

after fracture
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