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Abstract: To obtain ternary intermediate alloys of vanadium, molybdenum and aluminium with high actual yields,
controllable processes and low carbon contents, M035-V45-A120, Mo40-V40-Al20 and Mo45-V35-Al120 alloys were
prepared through aluminothermic reactions and process control. The differences in the microstructures and properties of
different alloys were also explored, laying a foundation for the production of high-quality ternary intermediate alloys of
molybdenum, vanadium and aluminium. The results reveal that the elemental contents of the Mo35-V45-A120,
Mo40-V40-Al120, and Mo45-V35-A120 alloys prepared via the heating process meet the industry standards and that the
main phase of the three alloys is the V,sMo,s phase. A small endothermic peak appears in the Mo040-V40-Al20 alloy
at 1 370.4 °C, which is likely the peak corresponding to the initiation of melting of the V,sMo,s phase. With increasing Mo
content, the number of V,sMo,s second phase particles in the alloy increases, and the second phase particles in the
Mo40-V40-Al20 alloy are finer and more evenly distributed. Moreover, the alloy density significantly increases. The
maximum hardness of the M040-V40-Al120 alloy is 71.24 HRC.
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Tab.1 Chemical compositions of the molybdenum vanadium aluminium alloys
(mass fraction/%)

Samples Mo \% Fe Si C (6] N Al
Mo035-V45-A120 34.60 45.70 0.15 0.08 0.02 0.06 0.05 Bal.
Mo40-V40-A120 40.52 40.34 0.19 0.12 0.02 0.06 0.05 Bal.
Mo45-V35-A120 45.39 35.82 0.18 0.12 0.02 0.05 0.04 Bal.
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Tab.2 Results of thermodynamic parameter calculations
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Fig.7 Hardnesses of the three samples
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