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Effect of back pressure on equal channel angular
extrusion process of powder porous material
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Abstract: The densification and deformation behavior of powder porous material during the equal channel angular

extrusion (ECAE) process with back pressure were investigated by compressible rigid-viscoplasticity finite element

method. Based on the numerical results, the distribution of strain, relative density of specimen was obtained. The finite

element analysis results show that back pressure has important effect on the extrusion result. It can not only improve the

ductility and density of powder porous material, but also greatly increase the strain level and the uniformity of the strain

distribution. The ECAE with back pressure can reduce the destruction of specimen and obtain much more homogenous

and finer grain.
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Fig.1 Schematic diagram of principle of ECAE with back

pressure

2

Fig.2 Schematic diagram of finite element method modeling
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Fig.3 Extrusion results of samples without back pressure:
(a) Effective strain; (b) Relative density
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Fig.4 Extrusion effects of samples with back pressure of
10 MPa: (a) Effective strain; (b) Relative density
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after different passes with back pressure
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Table 1 Comparison of ECAE and BP-ECAE after one pass
Condition Relative HV/ Grain size/
density  (kgrmm ?) um
150 ,ECAE 0.97 443 14.6
100, BP-ECAE" 1.00 523 7.2
4
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2) BP-ECAE
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