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1. Introduction

Shear instabilities in the form of localized narrow bands are often observed in metals
deformed at high strain rates. Zener and Hollomon [1] observed 32.urn wide shear bands during

the punching of a hole in a steel plate. They added that the heating caused by the plastic deforma.

tion of the material made it softer and the material became unstable when this thermal" softening

equalled the combined effects of strain and strain-rate hardening. Recht [2] used this criterion,

i.e., the instability occurs at the peak in the stress-strain curve, to derive values of strain rate
necessary to produce shear strain localization and compared these values for different materials.
Recht neglected the effect of strain-rate hardening. Staker [3] used the same instability criterion
and included the dependence of the flow stress upon strain rate. Assuming parabolic strain and
strain-rate hardening laws, he concluded that important material parameters are the specific heat,
slope of the temperature dependence of the flow stress, and parameters indicating the strain


