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Influence of rotary forging on mechanical properties and
microstructure of Mo-Ti-Zr alloy

LUO Ming, FAN Jing-lian, CHENG Hui-chao, TIAN Jia-min, LU Ming-yuan
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Mo-Ti-Zr alloy rods with diameter of 28 mm were prepared by mixing the elemental powders according to the
mass ratio of m(Mo):m(Ti):m(Zr)=99.35:0.55:0.10, cold isostatic pressing and high temperature sintering at 1 920
then the alloy rods were rotary forged. The influences of the rotary forging process on the relative density, hardness and
microstructure of Mo-Ti-Zr alloy rods were investigated. The results are as follows. The relative density and hardness of
Mo-Ti-Zr alloy rods increase gradually with the increase of deformation amount. The relative density of Mo-Ti-Zr alloy
rods reaches 98.5% and hardness is HRB 92.8 after rotary forging to deformation amount of 33% at 1 250 . The
increase of relative density of Mo-Ti-Zr alloy rods reaches the lowest after rotary forging to deformation amount of
19.2%. The fracture type of sintered Mo-Ti-Zr alloy rods is of intergranular fracture and the grain boundary strength is
weak. The fracture type of Mo-Ti-Zr alloy rods changes to the mixing type of transgranular fracture and intergranular
fracture and the grain boundary strength is strengthened after rotary forging to deformation amount of 33% at 1 250
The molybdenum grains mergence and growth occur after rotary forging at 1 380
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Fig.1 SEM morphologies of fracture section of Mo-Ti-Zr alloy rods under different deformation conditions
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Fig.2 Relationship between relative density and reduction of

cross section of Mo-Ti-Zr alloy rods at 1 250
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Fig.3 Relationship between densification rate and reduction

of cross section of Mo-Ti-Zr alloy rods at 1 250
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