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Abstract
Measurement of strength and the constitutive response of materials at high pressures is
critical for applications ranging from aerospace to energy to geophysics. However, the
experimental techniques available to investigate the strength of materials at high
pressures are limited. Recent advances in extending the capabilities of the pressure
shear plate impact (PSPI) technique beyond the Hugoniot elastic limit (HEL) to study
material behavior at high pressures will be presented. A hybrid experimentalcomputational methodology for extracting the complete stress-strain behavior of materials
at high pressures will be discussed. The results from experiments on OFHC copper and
Armco iron at pressures ranging from 10 to 43 GPa and strain rates of ~105 s-1 will be
presented. A strong pressure hardening in strength is observed in copper, which cannot
be explained using existing models. The atomistic mechanisms responsible for pressuredependent strength are explored using molecular dynamics (MD) simulations. For iron,
the constitutive response of the α-phase (bcc) and ε-phase (hcp) are presented over a
range of pressures. The strength of the ε-phase iron is significantly higher than that of the
α-phase, but smaller than the previously reported strength at high pressures.
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