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Abstract

Mechanical response of materials to high rate loading usually differs considerably from
that observed at quasi-static or intermediate loading rates, and therefore characterization of
the behavior and properties of materials at high strain rates has become an important part
of modern materials research. Without proper knowledge of the actual response of
materials to high rate loadings, design of products or processes subject to such conditions
is difficult and often based on educated guesses or highly expensive trial-and-error
approaches. Also mathematical simulations of any kind routinely require experimentally
determined initial values for parameters and variables and for the validation of the
simulation results. There is an increasing interest and practical need to understand and
model the high strain rate behavior of materials also at high and low temperatures. Both
temperature and strain rate affect the strength and deformation behavior of materials, but
their combined effects have not been much studied. In this presentation, the background of
strain rate and temperature dependent material behavior is first discussed, followed by an
introduction to high strain rate testing methods, especially the Split Hopkinson Pressure
Bar technique. Finally, examples of the results of ongoing high strain rate research projects
at TUT will be presented.
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