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Effects of alloying elements Mo, V and
Cr on mechanical properties of £ titanium alloy
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Abstract: Three new type metastable £ titanium alloys were designed. The structure and properties of the ternary system
titanium alloy were investigated systematically. The effects of alloy elements on the structures and mechanical properties
of these ternary system titanium alloys were also studied. The results show the sequence from large to small of the
hardness of alloy aged at 400 ‘C is alloy 3, alloy 2 and alloy 1. The sequence from large to small of hardness for the
same alloy aged at 500, 600, and 700 C is alloy 3, alloy 1 and alloy 2, respectively. The reasonable match between
ductility and strength of these alloys after aging, from good to bad, is alloy 1, alloy 2 and alloy 3. With the same aging

treatment, the fracture toughness of alloy 1 is better than that of alloy 2. Mo and V can enhance the cracks resistance, and

then increase the fracture toughness, and the element Mo has better effect than V.
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Fig. 1 Optical microstructures of alloys: (a) Alloy 1, intial; (b) Alloy 1, ST; (c) Alloy 2, intial; (d) Alloy 2, ST; (e) Alloy 3, intial;

(f) Alloy 3, ST
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Fig. 2 Effect of heat treatment temperature on hardness of three alloys: (a) 400 “C; (b) 500 ‘C; (c) 600 C; (d) 700 C
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Fig. 3 SEM images of alloys with different heat treatments: (a;) Alloy 1, ST+(400 °C, 4 h, AC); (a) Alloy 1, STH(500 °C, 4 h,
AC); (a;) Alloy 1, STH600 C, 4 h, AC); (as) Alloy 1, ST+(700 ‘C, 4 h, AC); (b)) Alloy 2, ST+400 ‘C, 4 h, AC); (by) Alloy 2,
ST+(500 C, 4 h, AC); (bs) Alloy 2, ST+600 °C, 4 h, AC); (bs) Alloy 2, STH(700 ‘C, 4 h, AC); (c,) Alloy 3, ST+(400 °C, 4 h, AC);
(c2) Alloy 3, STH(500 ‘C, 4 h, AC); (c3) Alloy 3, STH600 °C, 4 h, AC); (cq) Alloy 3, STH700 C, 4 h, AC)
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Table 1 Mechanical properties of three alloys aged at different temperatures

Sample No. Heat treatment oo./MPa o,/MPa 0/% wl% Kic/ (MPa'm” 2)

STA-1 1290 1393 5.7 11.8 41.6

1 STA-2 1020 1117 12.5 28.3 45.7
STA-3 898 945 18.7 43.7 67.9
STA-1 1323 1403 4.8 11.2 26.2

2 STA-2 957 1077 11.5 30.3 43.8
STA-3 817 875 15.8 352 51.3
STA-2 - 1043 - - -

’ STA-3 - 1143 - - -
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