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Abstract: Titanium alloys are extensively utilized in the aerospace, automotive, and biomedical sectors.
Vanadium—aluminum master alloys are key materials for preparing titanium alloys. In this study vana-
dium—aluminum master alloys of three grades such as AIV55, AIV65, and AIV85 were synthesized via
aluminothermic route under identical raw-material inputs while varying stoichiometric ratios. The res-
ulting ingots were characterized with respect to microstructures, impurity inventory, and mechanical re-
sponse. The results show that AIV55 exhibits the lowest bulk-impurity level; however, its microstruc-
ture contains micro-cracks and gas-induced porosity. Phase analysis reveals AlgV; intermetallic and a V-
rich solid solution, the former conferring elevated hardness and wear resistance. AIV85, although show-
ing higher tramp-element contents, displays superior inter-ingot consistency; the sole presence of the
AlV; phase yields reduced hardness and inferior wear performance. AIV65 delivers the most balanced
property profile, combining moderate impurity content with advantageous mechanical properties.
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Table 1 Experimental materials for preparation of mas-

ter alloys
Material name Specification/% Particle size range/um
V205 99 -595
Al 99.9 -149
CaO 99.9 -74
CaF, 99.9 74
Remove Crush &
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Fig. 1 Preparation procedure of vanadium-aluminum alloy
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Fig. 3 XRD patterns of different grades vanadium-alu-
minum alloys
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Phase a/nm b/nm c/nm Vinm®
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Table 3 Impurity content of three different master alloys
%

Designation Fe Si (0] N C
AIV55 0.18 0.1 0.036 0.02 0.064
AIV65 0.20 0.15 0.062 0.016 0.072
AlV85 0.22 0.19 0.087 0.025 0.089
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Fig. 5 Impurity sources throughout the smelting process
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