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Abstract ; Several low-cost Ti-Al-V-Fe alloys with different composition were designed, and uniform (a+p) titani-
um alloy ingots were obtained by thenon-consumable vacuum arc melting and heat treatment. The microstructure
and mechanical properties of low-cost titanium alloys with different Fe and V contents were investigated by means
of scanning electron microscope, test machine and digital micro-hardness tester. The results indicate that absence
of difference between the microstructure of titanium alloy with different composition can be observed, which are
coarse columnar crystals composed of Widmannstatten and basket-net structure. With the increase of Fe and V,
the yield strength and tensile strength of the alloy are also increased, where the strengthening effect of Fe is more
significant than V. As Fe content increases, the reduction of elongation is increased obviously, and the higher Fe
content leads to the larger lattice distortion, resulting in phase embrittlement. V can refine the microstructure of
the titanium alloy, and the elongation of the titanium alloy is increased slightly as V content increases.
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Tab.1 Nominal compositions of Ti-Al-V-Fe alloys

o wy/ %

Ui 4 w (V) /w(Fe) I v e P~
1 Ti-6Al-3V-1Fe 3:1 6 3 1 N
2 Ti-6Al-2V-1Fe 2:1 6 2 1 A
3 Ti-6Al-3V-2Fe 3:2 6 3 2 At
4 Ti-6Al-2V-2Fe 1:1 6 2 2 A
5 Ti-6Al-4V — 6 4 0 N
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Fig.1 Configuration and dimension of tensile specimens
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Fig.2 SEM microstructure of the alloys
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Tab.2 Chemical compositions of point 1~16 in Fig.2

wg/ %

o
A Ti Al v Fe e
1 87.75 6.18 3.37 2.70 5 B

. 2 90.96 6.60 1.83 0.61 i3 a
3 86.26 6.42 4.19 3.13 5% B

4 91.38 6.67 1.44 0.50 i a

5 88.62 5.36 2.25 3.77 b2 B

) 6 91.70 6.66 1.02 0.61 K% a
7 87.71 5.66 2.85 3.78 5 B

8 91.94 6.34 1.15 0.57 i a

9 87.31 5.62 2.14 4.94 5 B8

10 90.43 6.82 1.23 1.22 i a

¥ 11 87.54 5.44 2.36 1.76 5 B
12 90.73 6.89 1.11 1.17 i a

13 88.39 6.38 5.23 — 5 B8

. 14 90.85 6.84 2.31 - i a
15 88.22 6.31 5.47 - 5 B

16 90.72 6.93 2.35 - i a
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Tab.3 The volume fraction of two phases in the alloys %

o ¢B

K o il R
1 80.6 19.4
2 86.5 13.5
3 75.3 24.7
4 78.6 21.4
5 87.4 12.6
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(a) Ti-6Al-3V-1Fe (b) Ti-6Al-2V-1Fe

(¢) Ti-6Al-3V-2Fe (d) Ti-6Al-2V-2Fe
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Fig.3 Optical images of microstructure in the titanium alloys in low magnification

(a) Ti-6Al-3V-1Fe (b) Ti-6Al-2V-1Fe

() Ti-6Al-3V-2Fe (d) Ti-6Al-2V-2Fe
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Fig.4 Optical images of microstructure in the titanium alloys in high magnification
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titanium alloys
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Tab.4 Mechanical properties of five kinds of titanium alloys

e e Al 5 32 / P38/ iR/ WA
MPa MPa % (HV)
1 1015.67 1043.69 2.23 412.3
2 922.21 941.69 2.81 389.6
3 1.094.97 1163.65 1.58 428.2
4 1063.97 1092.89 1.19 422.1
5 926.42 957.92 4.38 374.1
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Tab.5 Basic physical quantities of each element

LR J 7 AL L /GPa JF H A /nm
Ti 4 105 0.290
Fe 8 203 0.254
\ 5 161.7 0.270
Al 3 — 0.268
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Fig.6 Mechaniacal properties of the alloys with

different volume fractions of § phase
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