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Abstract In this study, bottom-up powder processing and top-down severe plastic deformation processing
approaches were combined in order to achieve both full density and grain refinement with least grain growth. The

numerical modeling of the powder process requires the appropriate constitutive model for densification of the

powder materials. The present research investigates the effect of representative powder yield function of the
Shima-Oyane model and the critical relative density model. It was found that the critical relative density model is
better than the Shima-Oyane model for powder densification behavior, especially for initial stage.
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chemical process), &2 (Hydro thermal method)
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Fig. 1. Yield curve in Y/Y-7,/Y, space measured and calculated using various equations at relative density on Fe pow-

der [1].
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Fig. 2. Initial mesh condition of powder equal channel
angular pressing.
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Fig. 3. Strain-stress curve of Cu material [20].
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Fig. 5. Cu powder relative density distribution during powder equal channel angular pressing processing.
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