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Structural phase transitions such as the martensiticftianations occuring in several metallic alloy sys-
tems generally involve microstructural features spanmmudtiple length and time scales. Any model de-
signed to study these phenomena must incorporate infamétm the different length and time scales
in some consistent manner. Currently, molecular dynanocapled to continuum mechanics is a preferred
means of studying the multiscale problem. However, in &itlito the intrinsic difficulties associated with
molecular dynamics simulations, fundamental questiome@ming the nature of the information required
to be transmitted to the continuum scale remain unresol\femt. this reason, mesoscale discrete models
between atomistic and continuum length scales have bedredtand found useful [for e.g., 1,2]. These
discrete models are generally of the Frenkel-Kontorova typd the effect of the non-nearest neighbor in-
teractions are subsumed into a substrate potential whéreaearest neighbor interactions are modelled as
either harmonic or anharmonic springs.

The discrete models developed so far have mainly focuseosformations between different variants
of martensite (twin boundary motion) at zero or constantditémperature [1]. In this paper we present a
model capable of undergoing temperature dependent tramsfions between a parent austenite and two
variants of the product martensite phase. The model is atetivby the Frenkel-Kontorova model of dis-
locations in crystals and consists of a chain of discretégbes connected by harmonic springs and placed
on a periodic substrate. In contrast to the classical Fidftdmtorova model in which the substrate is a
sinusoidal potential, the substrate in the current modelnaulti-well potential. The periodic images of the
three wells representing austenite and two martensitanariare separated by high barriers representing
resistance to slip. The interparticle interaction in thedelds harmonic in contrast to the model presented
in [3]. The central well representing austenite is at a higireergy than the wells corresponding to the
martensite variants, reflecting the metastability of enitdeat lower temperatures.

The average kinetic energy of the particles representsethpdrature of the system in the usual statisti-
cal mechanics sense. Our simulations show that at highgretertures, the austenite phase is stabilized. As
the temperature is lowered, the martensitic phase transfiwn occurs at a critical temperature accompa-
nied by the release of latent heat. The product phase formadélf-accomodated twinned structure with
approximately equal volume fractions of the two variantfie Thterparticle interaction stiffness plays the
role of twin boundary energy and determines the length safdlee thickness of the martensitic twins.
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