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[ABSTRACT] As the application areas of titanium alloys continue to expand, the diverse usage locations and service
environments impose increasingly higher demands on the comprehensive performance. Alloying with various elements is an
effective strategy for tailoring and optimizing the overall performance of titanium alloys. Based on the latest research progresses
in the field of titanium alloy, this paper reviews and summarizes the influences of common alloying elements, including
o—stabilizing elements (Al, O), f—stabilizing elements (Mo, V, Nb, Fe), neutral elements (Zr, Sn), and rare earth elements
(RE) on the microstructure evolution and comprehensive performance. The intrinsic microscopic mechanisms by which it
affects properties such as solid solution strengthening, grain refinement, dislocation strengthening, and deformation twinning
are discussed. This review covers classic theories, latest design methods, and new research progresses in the field of titanium
alloys, and look into the future development directions of titanium alloys. The current paper aims to provide new insights for the
compositional design, microstructural control, and significant improvement of the properties of advanced titanium alloys.
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Fig.8 Microstructure of Ti—V binary alloy with different V atomic percent””
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0.04 923 812 20.0 285 105
0.08 938 844 19.5 290 109
0.13 950 888 19.0 295 109
0.18 978 921 19.0 298 110
0.26 1030 996 18.5 302 113
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