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Computer Simulation of Motion of a Screw Dislocation in
BCC Crystals Using Finnis-Sinclair Potential

Koichi MAKII*, Tetsuo TSUTSUMI**,
Yasuhisa AONO*** and Eiichi KURAMOTO**

Motion of a screw dislocation in a bec lattice has been investigated by computer simulation technique using

Finnis-Sinclair potential (Ta).
normal stress, i. e., conventional tensile condition.

critical shear stress, i. e., Peierls stress for a screw dislocation.

Motion under pure phear stress was compared with that under both shear and
It was made clear that existence of normal stress reduced

The total energy change was calculated dur-

ing the screw dislocation motion overcoming Peierls potential, and showed double peaks of the total energy exist

within one atomic distance motion.

This showed that Peierls potential has a camel-hump shape (double peak

shape), which is desirable to explain the characteristic temperature dependence of the yield stress observed in

bee metals.
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open symbol

closed symbol : after the introduction of a screw dislocation

© : a center of a screw dislocation

Fig. 1
dislocation.

: without a screw dislocation
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Plot of bee lattice before (white mark) and after (black mark) introduction of a screw
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Fig. 2 Relaxation process of a model
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taining a screw dislocation.
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Fig. 3 Two types of core structure in model Ta
crystal (up: unpolarized type, down: split type).

placement representation T& %. Fig. 2 i3 €7 )V Ta
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Fig. 4 Relaxation process of a Ta crystal containing
a screw Relaxation process of a Ta crystal con-
taining a screw dislocation under applied stress
(solid line: tensile condition, broken line: pure
shear condition).



Finnis-Sinclair #F ~ ¥ v+ V¥ v17: BCC ERHOERDY I al—Y a ¥

KZOHEREEFERDI AN T —OBFBIEL LT
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Fig. 5 Kink structure and energy variation along <111> direction.
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