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Effect of strain-rate on deformation behavior

of semi-solid material
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Abstract

In this study, the effect of strain-rate and initial solid fraction on the deformation behaviour of
semi-solid material is investigated, when semi-solid forging is performed by the process of closed-die
compression using A356 alloy of which the above results can be practically applied for industrical
purpose. In order to simulate densification in the deformation of semi-solid material, the semi-solid
material is assumed to be composed of solid region following rigid visco-plastic model and liquid region
following Darcy’s law for the liquid flow saturated in the interstitial space. Simulation results of
closed-die compression and simple upsetting under different strain-rate and initial solid fractions are

compared.
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Fig.] Finite element model and boundary
condition for the closed-die compression.
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Table 1 Material properties of A356
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Fig.2 Variation of solid fraction at various height
reduction (e=2x10"2s7!, f5=0.5)
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Fig.3 Variation of solid fraction at various height
reduction (e=2x10s7}, f5o=10.5)
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Fig.4 Variation of solid fraction at various height

reduction (e=2x10's™!, fg,=10.5)

Fig.5 Variation of solid fraction at various height
reduction (e=2x10*s7}, fg,=0.5)
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(b) Closed-die compression
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Fig.7 Variation of solid fraction at various height
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