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Phase field crystal Simulation of Grain Boundary An-
nihilation with Two Dimensional Large Orientation
Angle
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Abstract: [ Objective] Aiming at the dislocation structure of the large-angle square grain
boundaries (GB),the microscopic mechanism of dislocation movement and dislocation reac-
tion under external strain is revealed. [MethodsJA dual-mode crystal phase field (PFC) mod-
el is used to simulate the dislocation annihilation process of large angle GB. [Results]Disloca-
tions on the grain boundaries consist of 4 dislocations, which make up one dislocation pair.
The grain boundary annihilation has the following main processes: At the beginning, the dis-
locations climb along the grain boundaries, then

dislocations are disintegrated and emitted at the

W B8 :2017-07-15 grain boundaries, and the dislocation movement
EFB A AL — Q994 —) A LT AR EENHMIEM s transferred from climbing to sliding; the slip
Yk 56 0T R BL I 5T dislocations and other dislocations encounter an-
* [H K H AR 3 405 H (51161003, 51561031 F1J7 76 M 4% nihilation within the crystal and the rest of the
B2 3 4 0 H (2012GXNSFDA053001D) % 8f grain boundary dislocations climb. Once again,

w o EAEIEHS  EER (1962 —) B, ¥ W4 S0, 3% the dislocations of the grain boundaries disinte-
AT BB 4 % 55 H B S B SR 30 BT 4 E-mail: gaoyj@  grate and launch dislocations, and the disloca-
gxu. edu. cn., tions slip through the grain boundaries and reach

the opposite grain boundaries, and the annihila-
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tions occur. And in the process,some dislocations glide to encounter with other dislocations

and form new dislocations. The same movement of climbing,decomposition,sliding and then
annihilation will be continued. [Conclusion]The PFC model can be used to study the motion
of large angle of orientation square phase dislocations under the action of stress.

Key words: grain boundary,dislocations,large angle of orientation,phase field crystal model
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Fig. 1  Grain boundary dislocation arrangement of the
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ration (b)
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