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Mechanism of V and Cr on mechanical properties of
Ti40 burn resistant titanium alloy
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2. Titanium Alloy Research Center, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Four alloys with different contents of V and Cr were prepared on the base of Ti40 alloy. Their properties and
microstructures after forging, heat treatment, thermal exposure and creep treatment were tested. The results indicate that
the effect of alloying elements V and Cr on mechanical properties at room-temperature, creep behavior and
microstructures are similar. With increasing contents of V and Cr, their mechanical properties produce little change, the
creep resistant property decreases and microstructure grows, which is mainly due to their characteristics of f-stability
element and smaller atomic radius compared with Ti. On the contrary, the effects of V and Cr on the thermal stability are
quite different. With increasing V content or decreasing Cr content the thermal stability for the alloy becomes better,
which may be due to the different solution characteristics of V and Cr element in titanium alloy that V belongs to
isomorphous f-stability element and Cr belongs to eutectoid f-stability element.
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Table 1 Nominal compositions of four alloys and effects of alloying element V, Cr on mechanical properties of Ti40 alloy
Forging Heat treatment Thermal exposure" Creep 2)
Sample Nominal treatment
No. composition o of & wl o) of S wl o) of S
MPa MPa % % MPa MPa % % MPa MPa % % ex/%
1 Ti-20V-15Cr-0.2Si 1010 1005 21.5 61.5 960 933 245 46.0 970 955 24 5.0 0.310
2 Ti-25V-15Cr-0.2Si 1025 1015 21.0 57.0 1025 980 21.0 36.0 1053 1025 50 7.5 0.101
3 Ti-30V-15Cr-0.2Si 1020 1010 21.5 56.0 1020 973 200 385 1000 975 6.5 95 0.088
4 Ti-25V-10Cr-0.2Si 930 910 23.0 685 900 865 240 51.0 890 885 155 22.0 0.220

1)500 100 h; 2) 500

, 250 MPa, 100 h.
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2 4
Fig.2 OM micrographs after heat treatment and thermal exposure for four alloys: (a), (c), (e), (g) and (b), (d), (), (h) are
respectively microstructures of alloys 1, 2, 3 and 4 after heat treatment and thermal exposure at 500 for 100 h
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3 Ti40(2"
Fig.3 TEM bright images of Ti40 alloy after creep treatment: (a) Dislocations and dislocation wall; (b) Precipitates and dislocations

Fig.4 SEM fractographs for four alloys after thermal exposure at 500 for 100 h: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3;
(d) Alloy 4
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