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Vacancy Phase-field - crystal Simulation of Dislocation
Motion of Grain Boundary
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Abstract :[Objective] The influence of different forms of stress on dislocation movement was

XEHS.1005-9164(2016)05-0459-06

studied. [Methods]By adding a vacancy free energy term,we obtained a new model of vacancy
phase-field-crystal (VPFC),which was used to simulate the deformation process of low-angle
grain boundaries (GBs) under a single direction stress. [Results] The simulation results show
that the free energy of system increases when dislocations climb on GBs whereas the free ener-
gy decreases when dislocations glide with the appearance of dislocations reaction. The tensile
stress of x direction prompts dislocations to negative climbing,and compressive stress on the
contrary. [Conclusion] The VPFC model can effectively simulate the microstructure evolution
process of grain boundary dislocations and vacancies.
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Table 1 Parameters of sample preparation
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The points on the curve A~] correspond to the evolution diagram (a~j); The yellow arrow indicates the direction of the
movement of the dislocation
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Fig. 3 Evolutionary process of sample with tensile stress at x - direction (a~j)and the free energy of system(k)
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Fig. 4 Evolutionary process of sample with compression stress at x - direction (a~d) and the free energy of system(e)
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