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In this paper, a dynamic constitutive equation that is épplicable for various impact and static loadings was
investigated By introducing the angle between the inner-state tensor and its increment tensor, it can describe the
behavior of materials, without distinction between loading and drxloading, and elastic and plastic state.

Cyclic loading experiments with eight typical strain parts were conducted using SUS304 stainless steel The
present constitutive equation was applied to the measured stress-strain relations. As a result, it agreed well with the
experimental values for obtaining stable cyclic stress-strain relationship under proportional and nonproportional
loadings.

" Also, the numerical calculation was done for Aluminum using finite difference method under the boundary
condition of measured axial and angular velocities. The calculated stress and stz‘am agreed well with the experimental
"ones under torsional and inverse torsional loadings about the strain rate of 40 lsec. The comparison of calculated
vesult and experimental one for the combined loadings of impact tension and torsion was also performed, and the
validity of this constitutive equation was verified Moreover, the appearing yield points were discussed based on some
simulations under two stages combined loadings of tension and torsion.

Key Words : Dynamic Constitutive Equation, Impact Strength, Combined Stress, High Strain Rates, Finite
Difference Method, Bauschinnger Effect
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Fig.1. The loading path.
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Fig.2. Shape and dimensions of the specimen.
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Fig.3. Thin walled cylinder.
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