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Fig.1 Phase diagram of the two-dimensional square lattices

Fig.3 Scheme of asymmetrical tilt grain boundaries
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4 0 6° § 30, 10°, 149, 18°, 24°, 0/(°) tand D b/D
o 2 0.0349 28 0.0357
30 4a 5 4 0.0699 14.3333 0.0698
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8 0.1405 7.4286 0.1346
10 1)
2 2
Table 2 Inclination angles and simulated distance between
4b 5 double-array dislocations
ol(°) D*
14 39
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D 4c 4d 4e 4f 18 30
24 20.5
4e 4f 2 30 20
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Fig.4 Structures of asymmetrical tilt grain boundaries at =6°: (a) 6=3°, (b) 0=10°, (c) 0=14°, (d) 0=18°, (e) =24°, and (f) 6=30°
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5 6=6°, 0=30°
Fig.5 Deformation of 6=6°, 6=30°asymmetrical tilt grain boundaries at £=0.018 (a), 0.0504 (b), 0.060 12 (c), 0.0657 (d), 0.072 (e), and
0.093 24 (f)
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Simulation of Structure and Deformation of Asymmetrical Tilt Grain Boundaries
with Small Misorientation Angles by Two-Mode Phase Field Crystal Method

Zhang Shuai, Chen Zheng, Yang Tao
(State Key Laboratory of Solidification Processing, Northwestern Ploytechnical University, Xi’an 710072, China)

Abstract: The phase diagram of the two-dimensional square lattices was calculated using the two-mode phase field crystal model.
The structure and deformation of asymmetrical tilt grain boundaries (GBs) with small misorientation angles was simulated. The
results show that asymmetrical tilt GBs are composed of dislocations and double-array dislocations. The dislocations glide before
double-array dislocations and climb across a short distance to merge with the negative dislocations under applied stress. The
double-array dislocations are separated by two dislocations, which glide to the opposite direction and merge with negative
dislocation separated from other double-array dislocations.
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