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Characteristics analysis of stress—strain curves of
metal powers during high velocity compaction process
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Abstract: Based on the mechanism of high velocity compaction, the deformation characteristics of metal powder during
the forming process were analyzed, which include high strain rate, viscous effect and first increasing then decreasing
characteristics of hardening velocity. The non-linear spring, linear spring and high strain rate Maxwell element were
combined to form a composite nonlinear viscoelastic body, which was used to describe the high strain rate and viscous
effect of metal powders. The deformation index of the term of nonlinear spring was viewed as a function with respect to
strain, and the change of deformation index was used to describe the first increasing then decreasing characteristics of
hardening velocity of powder in high velocity compaction. The constitutive relation of metal powder in high velocity
compaction was established. The deformation function was approximated to deformation index by linear, quadratic and
cubic polynomial and the corresponding stress—strain curves were analyzed respectively. The results indicate that the
deformation characteristics of metal powder in high velocity compaction can be described by the constitutive equation.
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Table 1 Parameters values of constitutive equation (12)
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Table 2 Parameters values of constitutive equation (13)
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Table 3 Parameters values of constitutive equation (14)
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