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ABSTRACT

To predict the behaviour of dual-phase microstructures, a three dimensional
(3D) viscoplastic-strain gradient finite element model has been developed. New
expressions to represent the ferrite and martensite yield stresses are presented. The
effects of grain size, rotation gradients, stretch gradients, strain rate and temperature
on flow stress has been investigated. To describe the work hardening process in
polycrystalline dual-phase steels, two models, a gradient-one-internal-variable model
and a gradient-total dislocation density evolution model, constructed in the basis of
the Kocks-Mecking model are proposed. Results demonstrate a strong dependence of
flow stress on grain size, drain rate, temperature, finite element mesh and
geometrically necessary dislocations expressions. The effect of plastic deformation
gradients imposed by the microstructure are clearly observed.



