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ABSTRACT

A discrete model for analyzing the interaction betweentldkow and martensitic phase transforma-
tions is developed. The model is intended for simulatingntiirostructure evolution in a single crystal
of austenite that transforms non-homogeneously into msitee The plastic flow in the untransformed
austenite is simulated using a plane-strain discreteddititn model. The phase transformation is mod-
eled via the nucleation and growth of discrete martenstgiorss embedded in the austenitic single
crystal. At each instant during loading, the coupled ekpéasto-transformation problem is solved us-
ing the superposition of analytical solutions for the dierdislocations and discrete transformation
regions embedded in an infinite homogeneous medium and thereal solution of a complementary
problem used to enforce the actual boundary conditionstembdterogeneities in the medium. In order
to describe the nucleation and growth of martensitic regi@ennucleation criterion and a kinetic law
suitable for discrete regions are specified. The constgutiles used in discrete dislocation simulations
are supplemented with additional evolution rules to actéomthe phase transformation. To illustrate
the basic features of the model, simulations of specimedgruplane strain uniaxial extension and
contraction are analyzed. The simulations indicate thestjg flow reduces the average stress at which
transformation begins, but it also reduces the transfoamate when compared to benchmark simula-
tions without plasticity. Furthermore, due to local stri#gstuations caused by dislocations, martensitic
systems can be activated even though transformation watldppear to be favorable based on the
average stress. Conversely, the simulations indicatetibgilastic hardening behavior is influenced by
the reduction of the effective austenitic grain size duddvolution of transformation. During cyclic
simulations, the coupled plasticity-transformation mqutedicts plastic deformations during unload-
ing, with a significant increase in dislocation density.sTimformation is relevant for the development
of meso- and macroscopic elasto-plasto-transformatiodetso



