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Identifying elasto-plastic material properties by strain measurement with
digital image correlation
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A method for inversely identifying elasto-plastic material properties from
displacement fields measured by global digital image correlation. In order to avoid the
accumulation of measurement errors, total strain theory is used as a constitutive equation. A
peicewise virtual fields method with a finite element mesh is sued for the implementation of the
inverse analysis. The effectiveness of the proposed method is demonstrated by identifying the
material proper-ties of a pure aluminum specimen from the displacement fields. Results show that
the stress-strain relation after yielding can be evaluated from a single set of displacement fields
under a single load but better results are obtained when multiple displacement fields under various
loads are used as input data.
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