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Finite Element Analysis of Pure Aluminum Processed by

T-Shaped Equal Channel Angular Pressing
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Abstract: Finite element analysis was carried out on pure Al during T-shaped equal channel angular
pressing (T-ECAP) by DEFORM-3D software, and the simulation results were verified by the actual ex-
periment. Effect of friction coefficient and pressing speed on load-displacement curves and distribution of
stress and strain were investigated. With an increase of friction coefficient, the maximum load of T-ECAP
increases. The variation tendency of the simulated load-displacement curves is almost consistent with the
measured curves. The possible reasons were analyzed for the deviation of the measured load-displacement
curves to the simulated load-displacement curves. The equivalent stress in plastic deformation zone is larger
than that in the other zone. The pressing speed has little effect on the maximum equivalent stress. The e-
quivalent strain is mainly distributed in the plastic deformation zone and the center zone in the bottom of
billet. The maximum equivalent strain is in the center zone in the bottom of billet.
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Fig.2 Effect of friction factor on the load-displacement curves
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Fig.3 Comparison of load-displacement curves between FEM simulation and the measured curves
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Fig.4 Equivalent stress distribution of pure Al processed by T-ECAP with different pressing speeds
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Fig.4 Equivalent strain distribution of pure Al processed by T-ECAP with different pressing speeds
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Fig.6 Experimental grids deformation of pure Al
processed by T-ECAP with pressing speed of
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