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Crystal Plasticity Analysis of Work Hardening Behaviour at Large Strains in Ferritic Single Crystal
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Abstract

The material behaviour at large strains is one of the most important properties in sheet steel, for
it undergoes severe plastic deformation in its use. We focus on the relationship between the work
hardening behaviour at large strains and the evolution of microstructure during deformation by
experimental and numerical methods, with attention to the crystal orientation. The work harden-
ing behaviour of ferritic single crystal with different orientations has been characterized by simple
shear experiments. At the same time, TEM observations have been performed to study micro-
structures after shear deformation. The work hardening behaviour depends largely on the crystal
orientation. The observed microstructures may be classified into three types. The work hardening
behaviour could be correlated to the type of microstructure via the activity of slip systems. Crystal
plasticity analysis revealed that the behaviour in macroscopic and microscopic scales could be
attributed to the activity of slip systems and their interaction.
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