





ternal iterations at each time step. The scheme was implemented in a mesoscopic two-
equations model proposed by Walgraef and Aifantis [2] to model dislocation dynamics
in materials subjected to cyclic loading. Dislocations are grouped in two variables, the
first one consisting of a density of immobile or static dislocations, py, (forest of dislo-
cations). The second group consists of mobile dislocations that move along the forest
of static ones and are grouped in a density p,,. The density of static dislocations dif-
fuses along both directions, whereas the mobile dislocations present a nonlinear diffu-
sion along one of the directions only. In order to avoid large linear systems the discrete
second-order in time equation governing the evolution of p; is splitted in two equivalent
ones. Space derivatives with respect to x are set implicit in the first equation and the ones
with respect to y are kept explicit. In the second half time step, derivatives with respect
to y are written implicitly. The scheme of Stabilizing Correction is used for the splitting
of the evolution equation of p; (Yanenko, 1971 [9], Christov and Pontes, 2002 [8]).
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