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ABSTRACT Experiments of ECAE were conducted for pure aluminum powder sintered material under
different routes and passes�The grain refinement regulation and densification behavior of powder material
during ECAE were deeply investigated under different conditions with optical telescope, scan electronic
telescope and transmission electronic telescope�The density and hardness of the extruded samples were
measured�The experiment results show that ECAE has powerful densification and refinement effects and
the mechanical properties of powder materials are improved�In single ECAE, large shear plastic deformation
and high hydrostatic stress state are the key factors to obtain high density material�In multiple passes
ECAE, the inner pore shape is changed and the powder material is compacted further by the accumulated
deformation and different shear deformation characters. The grain refinement effect depends on some key
factors such as hydrostatic stress, strain and shear deformation character etc.
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Fig.1 Microstructures of different deformation zone in sample before and after ECAE (a) Initial state

(b) before ECAE (c) after ECAE (d) TEM images of sample
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Fig.2 SEM images of samples after 2-passes ECAE

at different routes (a) Route A (b) Route B

(b) Route c
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Fig.3 TEM images of sample after 2-passes ECAE

by route C
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Fig.4 Effect of routes on properties of samples
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Fig.6 Schematic diagram of pore change during 2-

passes EACE at different routes (a) route A

(b) route C
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