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Phase field crystal Simulation of Defect Pre-melting
Phenomenon
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Abstract:[Objective] The pre-melting phenomenon of grain boundaries and dislocations in
BCC crystals under external strain is investigated to reveal the mechanism of pre-melting in
grain boundaries. [Methods)The free energy function of the three dimensional system is con-
structed, which includes the coupling of external force field and lattice atom density. A phase
field crystal model with temperature as the main parameter is established to simulate the pre-
melting of grain boundaries and dislocations in a certain plane under three-dimensional condi-
tions. [Results]With the increase of temperature,the area of dislocation melting continues to
expand.near the melting point temperature,the dislocations at the grain boundaries first in-
duce the phenomenon of pre-melting at the grain boundaries. When the melting tends to sta-
bilize,the phenomenon of dislocation sliding begins to appear under the action of stress,a set
of dislocations on the same horizontal straight

RS E 20170712 line approaches each other and eventually

EE A EALHE(1980—) , T M55, £ 2 M Fi gy ok 4t annihilates into a complete grain boundary.
BT 5 B S B BF 5T [Conclusion] The temperature of the system af-
* A AR LB UUH (51161003, 5156103 MW A% feocts and determines the melting of the disloca-
B3 4 W S I H (2012GXNSFDA05300 1) %1 .

wox WASVEHS . PR (1962 —), B, 842 i+ S0, £ % T . )
B B4 2 0 5 BB 5 BT E-mail, gaoyj@  €8SI€T it is 1o melt at the dislocations.

gxu. edu. cn, Key words: defect, pre-melting, phase field crys-

tions. The higher the system temperature is, the

tal model
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