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Study of Equal Channel Angular Pressing and Twist

WANG Xue, WU Zhan-li , XU Ying-qiang » XUE Ke-min
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Abstract: This paper introduces a new severe plastic deformation process named as ECAPT process which combines Equal
Channel Angular Pressing with Twist Extrusion against the uneven deformation and small strain shaped by one pass of ECAP
or TE. UG software was used for geometric modeling and DEFORM-3D software was used for finite element simulation, and
then the deformation processing, distribution of stress and strain, and the change of load were researched. Two passes ECAPT
experiment with pure Al was made, and the change of microstructure and mechanical properties of the sample was measured.
The result shows that ECAPT process can make more strain and make the microstructure more uniform. It also shows that the
load increase with the travel passing, and reach the maximum at the TE channel stable stage, then the load decrease when the
head of sample out of the TE channel. According to the result, it can can be seen that the appearance of sample shaped by
ECAPT is similar to the result of simulation, and the microstructure is obviously refined, especially in the face z of the first
pass and face y of the second pass. And the mechanical properties are improved, the yield strength increases from 43. 31 MPa
to 52.19 MPa, and tensile strength increases from 71. 30 MPa to 130. 38 MPa.
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Fig. 1 Diagram for deformation principle of ECAPT pro-

cessing
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Fig. 2 Scheme for deformation process of ECAPT
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Fig. 3 Equivalent strain and equivalent stress distribution

of sample during ECAPT channel
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Fig. 6 Comparison of simulation and experiment
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Fig. 7 Macro diagram of sample
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