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Fig.1 Schematic illustration of HPT processing for

molybdenum powder
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Fig.3 SEM micrographs of pure molybdenum under different pressures: (a) P=2.0 GPa, (b) P=2.5 GPa, and (c) P=3.0 GPa
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Table 1 Relative densities of molybdenum under different

pressures
Pressure/GPa Preloading 2.0 2.5 3.0
Relative density/% 64.9 96.1 98.8 98.6
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Fig.4 XRD patterns of molybdenum under different pressure
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Fig.5 Relative intensity of diffraction peak of molybdenum

under different pressures
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Fig.6 Subgrain size and microstrain of molybdenum under

different pressures
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Table 2 Lattice parameter and dislocation density of
molybdenum under different HPT pressures
Powder 2.0 2.5 3.0
Lattice parameter/nm 0.314 22 0.31506 0.31472 0.314 61

Dislocation density/
%102

Pressure/GPa

0.776  3.164 55 3.664 69 3.970 58
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Fig.7 Microhardness of molybdenum under different pressures
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Fig.9 Center microstructures of molybdenum by high pressure torsion after DSC testing: (a) P=2.0 GPa, (b) P=2.5 GPa, and (c) P=3.0 GPa
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Microstructure, Performance and Thermal Stability of Pure Molybdenum
by HPT Method Under Different Pressure

Li Ping, Lin Quan, Nie Aiqin, Tian Ye, Xue Kemin
(Hefei University of Technology, Hefei 230009, China)

Abstract: The pure molybdenum powder was consolidated to bulk materials with a relative density over 98% via the high-pressure torsion
(HPT) processing at 350 °C. The deformation of particles and pores, the evolution of crystallite size and dislocation density, and the
strengthening mechanism during HPT processing were analyzed through scanning electron microscopy (SEM), X-ray diffraction (XRD)
and the Vickers microhardness. The influence of applied pressure on the microstructure evolution, mechanical properties and thermal stability
during HPT were discussed. The results show that the relative density and average microhardness of the HPT processed sample improve
obviously with the increasing applied pressure from 2.0 GPa to 3.0 GPa. Also, the crystallite size and microstrain experience a decrease and an
increase with the increasing applied pressure, respectively, which leads to the increase in dislocation density. In addition, the grain size in the
HPT processed sample has a finite increase during the DSC processing, which indicates the thermal stability of the HPT processed
microstructure.
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Corresponding author: Xue Kemin, Ph. D., Professor, School of Materials Science and Engineering, Hefei University of Technology, Hefei

230009, P. R. China, Tel: 0086-551-62905110, E-mail: xuekm@hfut.edu.cn



