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Effects of Processing Routes on the Deformation Behavior of an AZ61
Mg Alloy by Half Channel Angular Extrusion(HCAE) using
3D Finite Element Analysis
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Abstract
Half channel angular extrusion(HCAE) is the integration of equal channel angular extrusion(ECAE), which is a well-
known severe plastic deformation(SPD) method, with conventional forward extrusion in order to increase the strain per pass
and effectiveness of the grain refinement. In the current study, the effects of processing routes during HCAE(Routes A, B,
and C) on the strain distribution of the specimens have been investigated for an AZ61 Mg alloy by using three-dimensional
finite element analysis. Comparisons with the results from a multi-pass of ECAE are made.
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Fig. 8 Distributions of effective strain of AZ61 after
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Table 1 Variations of max, min, average effective strain and in- homogeneity index
1 pass 2 pass with Route A | 2 pass with Route B | 2 pass with Route C
g 3.68 474 6.09 5.43
Eoin 1.54 3.44 3.26 3.75
HCAE —
o 2.41 4.04 4.14 4.48
C 0.887 0.323 0.685 0.375
& max 2.38 2.76 4.22 4.49
g 0.96 1.86 1.88 2.01
ECAE —
e 1.21 217 2.36 2.52
C 1.172 0.415 0.990 0.981
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