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In discrete dislocation dynamics (DDD) modeling, the motion of dislo-
cation segments is governed by mobility laws that relate segment glide
velocity to the resolved shear stress in the Burgers vector direction
acting on the segment. These relationships make assumptions about
the role of dislocation character angle and do not consider influences of
non-Schmid stresses. Thus, the objective of this work is to derive new

mobility laws for dislocations in Al using molecular dynamics (MD)
simulations, which are necessary to improve the representation of the
physics of dislocation motion in DDD modeling. Specifically, mobility
laws for screw, 30 degree, 60 degree and edge dislocations are atom-
istically derived for different combinations of Escaig stress and stress
normal to the (111) slip plane. MD simulations show that both phonon
drag and radiative damping regimes are influenced by the presence of
non-Schmid stresses, mainly through changes to the dislocation core
structure. Model forms characterizing the mobility laws are incor-
porated into a DDD modeling tool. DDD simulations of dislocation
network evolution show that the use of stress state dependent disloca-
tion mobility laws provides changes to the plastic deformation path,
leading to different final dislocation microstructures.
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