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Intense Shock Wave Model in Crystalline

Solid Materials Having Low Yield Stress
M. Hallajisany?, J. Zamani?*, M. Seyedsalehi®, J. Albelda Vitoria*

1,2,3-K.N.Toosi Universityof Technology ,4 - Polytechnic University of Valencia
(Received: 12/13/2015, Accepted: 4/16/2016)

Abstract

In this article, the stress-time or speed-time relation for a steady intense shock wave front and effective parameters on it in
solid metals (except alkaline metals) were studied. Firstly, the parameters relevant to the deformation of a pure material
were identified and a relation between them was found. Then, with simplifying assumptions, a stress change equation was
obtained. Afterwards, the modulus of the material was considered and after some simplification, it was substituted in the
equation. After non-dimensionalization, effective parameters for a loading by an intense shock wave were obtained. The
results of solving the dimensionless equations simulated the profile of the shock loading, gave the approximated rise time
and width of the strong shock wave front and helped to explain that the maximum strain rate occurred near the center of the
shock wave profile. It was shown that when the local shear stress is higher than the lattice strength, a small step is formed
on the particle velocity-time profile.

Keywords: Steady Intense Shock Wave Profile, Strain Rate, Bulk Modulus, Wave Width, Wave Rise Time.
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