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Numerical simulation and experiment of pure molybdenum powder
sintered material with porosities during ECAP

XUE Ke-min, WANG Xiao-xi, LIPing, WANG Cheng, ZHANG Xiang

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Three-dimensional finite element model was used to analyze the deformation behavior of pure molybdenum
powder sintered material with porosities during a single pass of equal channel angular pressing (ECAP).The distributions
of effective strain, effective stress and relative density of the sample during ECAP processing were obtained. The
simulation results indicate that ECAP is an effective technique to densify powder materials and the whole deformation
process could be divided into three stages: initial deformation, transitional deformation and steady deformation. The
inhomogeneous deformations exist in the transverse plane and longitudinal plane of the sample, and the effective strain
and relative density in the inner side and on the top of the sample are much larger than those at other positions. This
inhomogeneity is attributed to the fact that the stress state and strain rate at different positions of the sample are different.
In addition, the experimental results have good consistency with the simulation ones, which shows the reliability of
established finite element model.
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Fig.1 True stress—true strain curves of pure Mo powders

sintered
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Fig.5 Effective strain distribution of sample during ECAP

process
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