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Phase field crystal Simulation of Crack Nucleation and
Extension from Grain Boundary
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Abstract:[Objective] The crack propagation movement of nano crystalline microscopic scale
under the uniaxial tensile strain is investigated,and the characteristics of crack propagation
are observed to reveal the mechanism of dislocation on the crack propagation. [Methods]The
phase field crystal (PFC) method is used to simulate the evolution of crack propagation and
dislocation motion. [ Results]When the dislocations are not emitted, the crack cleaves along
the direction of Burgers vector along the dislocations. After the dislocations are cracked, the
crack tip continues to rotate clockwise by 60°. [Conclusion]Dislocations that slip out of the
grain boundaries initiate micro-cracks due to the stress concentration around them. There are
four modes of interaction between cracks and dislocations during the crack propagation.

Key words: dislocation motion,crack propagation,phase field crystal
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Fig. 1 Initial sample after 100 000 steps of relaxation
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Fig. 3 Crack evolution at strain rate of 15%
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