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Abstract
Creating an accurate analytical model for plasticity in bcc metals has proven challenging due to the fact that dislocation slip may occur on a variety of differentflip planes.
Schmid’s law is not adhered to as the critical shear stress for slip depends on stresses other than the resolved shear stress on the slip plane. Here, moleculdr dynamics
simulations of dislocations in tantalum reveal that at O K, the dislocation core splits prior to, or in conjunction with, apparent slip on {112} planes. The felationship
between the core splitting and slip is found to be highly dependent on the applied stress state resulting in discontinuities in the measured critical resolved sheadr stress.

Dislocation Morphologies -30°<x <5°
At low stresses, the dislocation core The dislocation slips along the (112)
transforms from a compact (big plane. The split core remainggafter slip.
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Simulation Method

A single perfect <111> screw dislocation is
placed in the center of a 195 A X 185 A X 22
A system. The system is then incrementally
deformed to obtain states of pure shear
stress parallel to the dislocation line as
predicted by elasticity theory. Between
each increment, all but the outer 10 A are
allowed to relax. Results from multiple
interatomic potentials reveal similar trends
in behaviors. Only results from the ADP[1]
potential are presented here.
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dislocation moves along a {110} plane. oo o res sy sress s tatey e
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0 oc Critical Stresses
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Future Plans
1. Investigate kink formation in ambient temperaturesg
2. Develop a yield model dependent on the tot



