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Abstract: The development history, constitutive models, and homogenization schemes of crystal plasticity theory with large deformation
were reviewed. Several theoretical achievements and typical applications of crystal plasticity were outlined. The theories basis, advantages
and disadvantages of both phenomenological and physically based crystal plasticity models were compared and analyzed in terms of flow
models, work hardening models, and the evolution of state variables. The characteristics and applications of both mean-field and full-field
crystal plasticity models were illustrated. The typical applications of crystal plasticity simulations were introduced from the aspects of ani-
sotropy, texture evolution, non-uniform plastic deformation, formability, size effect, damage and fracture behavior, hot deformation and
microstructure evolution, and virtual testing etc. And future development trends in this field were pointed out.
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