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Abstract :[Objective]Grain boundary (GB) deformation process under stress was modeled with
the phase-field crystal approach. [Methods]JWe simulate the structure of symmetric tilt GB and
its annihilation process under stress when the system temperature far from the melting point
and close to the melting point, respectively. [Results]} The Burgers vector of the two adjoining
double-array dislocations along the small-angle GB has an angle about 60°,and a local premelt-
ing occurs around the dislocations as the premelting point is approached from below. [Conclu-
sion)]Dislocations of the GB begin to glide under stress,and the process of annihilation is similar
in the two kinds of conditions. As premelting occurs,it diminishes the resistance and leads to a
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faster movement of the dislocations, and it also
causes more energy reduction of the system
during the process of annihilation.

Key words: phase field crystal model, grain
boundary premelting, strain, annihilation
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Fig. 1 Two-dimensional phase diagram obtained by u-

sing one - mode approximation (L, T and S represent liquid
phase, triangular phase and strip phase,respectively)
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(a) Two-dimensional phase diagram, (b) Magnified image
of box in Fig. 1(a)
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Table 1 Parameters for sample preparation

BB

Fist stage

Ery =

Second stage

FE i
Sample

r ®o r ®o

A —0.3 —0.18 —0.1
B —0.3 —0.195 —0.1

E:r —SREARMNER, g —FHRTHEE,

Note: r —variable related to temperature, ¢, —average atomic densi-

ty.
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Fig. 2 Snapshots of small-angle grain boundary with mi-

sorientation angle 4° at different temperatures
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Fig. 3 The process of GB annihilation simulated by u-

sing sample A
(a) e =0,(b) e =0.003,(c) e =0.0324,(d) e =0. 0486,
(e) e =0.0545
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Fig. 5 The process of GB annihilation simulated by
using sample B
(a) e =0,(b) e =0.003,(c) e =0.0324,(d) ¢ =0. 0444,
(e) e =0.0509
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