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Alloying Effect of Mo, V and Cr on Titanium Alloy Beta Phase
GE Peng, WU Huan, ZHAO Yongqing
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Abstract: In order to study the influence of usual beta elements Mo, V, Cr in titanium alloy on alloying effect of beta
phase, a series of binary beta titanium alloys such as Ti-Mo, Ti-V and Ti-Cr were designed and prepared. The microstructure ,
hardness and room temperature tensile property of beta titanium alloys containing single beta element were tested. Results
showed that; With the increase of the content of beta alloying elements, the lattice constant and grain size of all binary alloys
decrease; the element Cr has the most strongly reduced lattice constant effect, while the effect of element Mo on grain refinement
is most notable; The tensile strength and hardness of 8 phase of Ti-xV and Ti-xCr alloys firstly decrease, then increase with

the content of beta elements increasing, and the tensile strength of 8 phase of Ti-xMo alloy increases linearly; The strengthe-
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ning effect of element Cr for beta phase is higher than that of Mo and V.
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Table 1 Experimental instruments

Experimental project Instrument

Metallographic examination OLYMPUS PMG3
XRD PWI1700 XRD
Vickers Microhardness

MVS-1000JMT2

Tensile test INSTRON1185 universal tensile testing machine
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(e) Ti20Mo, (f) Ti-30Mo, (g) Ti-10Cr, (h) Ti-15Cr, (i) Ti-20Cr
Fig. 1  Metallographs of different beta titanium alloys; (a) Ti-18V, (b) Ti-25V, (c¢) Ti-35V, (d) Ti-15Mo,
(e) Ti-20Mo, (f) Ti-30Mo, (g) Ti-10Cr, (h) Ti-15Cr, (i) Ti-20Cr
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Fig.2  Effect of Mo, V, and Cr content on the lattice constant ¢ of 8 phase A=168-11. 6Mo+0. 22 Mo’ (9)
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Fig. 3  Effect of Mo, V and Cr content on the hardness of B phase
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