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Background In the modern industry, modelling and simulation are crucial phases of product
development. Simulation tools in solid mechanics use constitutive models and their parameters
to describe the behaviour of materials. Classically, each homogeneous experimental test
represents a single stress/strain state. Therefore, an extensive experimental campaign is typically
required to fully characterise the material behaviour. Nowadays, with the use of heterogeneous
test configurations and full-field measurements, it is possible to measure a combination of
multiple stress/strain states, therefore, being able to identify several parameters from a single test
with reduced cost and time.

Procedure

This study aims to investigate the use of the virtual fields method (VFM) in combination with the
Arcan experimental test for the simultaneous calibration of an isotropic hardening law and an
anisotropic yield criterion. Using an Arcan specimen with a smooth arc section [1] a finite
element model was developed in which the loading and material directions varied in directions,
producing tensile, shear, or mixed mode responses. The most promising combination of loading
and material directions was chosen using a heterogeneous criterion, and the numerical results
were used to generate synthetic images, which were then processed using digital image
correlation (DIC) and the VFM.

Key findings
Although the outcomes of the described work are not yet available, it is expected to:
e Select the most promising test configuration in terms of load and material directions.
e Obtain accurate results using the virtual experiment results with the VFM.
e It is shown that the Arcan test is able to produce a large richness of strain states, making
it suitable for the models' identification process.
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