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Abstract: The deformation process of high-angle grain boundaries (GBs) under an applied stress
and the influence of stress direction on dislocation movement were studied by phase field crystal
mothed. The simulation results show that GBs migration occurs by changing the curvature and
dislocations movement under an applied stress in high—angle GBs. The magnitude of critcal
strain for dislocation nucleation at GBs is related to the direction of the operative stress, of
which a larger critcal strain is needed when the stress is parallel to GBs than vertical to GBs.
The simulation results reveal that GBs is the source and sink of dislocation,which can not only
produce dislocation,but also absorb dislocation.
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Fig. 1 Two-dimensional phase diagram of phase field
crystal™

:L.S T
Note: LS. T indicate liquid,strips triangular phases,

respectively.

2

Fig. 2 Morphology of high-angle grain boundaries
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Fig. 3 Deformation process of high-angle grain bounda-
ries (Tensile axis: x -axis)

(a) € =0.0450;(b) e =0.0660;(c) e =0.0735;(d) e =
0.08103(e) e =0.0870;(f) e =0.0990;(g) e =0.1290;(h) ¢
=0.1650.
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Fig. 4 Energystain curve of high-angle grain boundaries
during tensile deformation along the a-axis (The points from
A to H in Fig. 4 corresponding to panels (a) ~ (h) in Fig. 3.
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Fig.5 Deformation process of high-angle grain bounda-

ries (Tensile axis: y - axis)

(a) € =0.0660;(b) e =0.0870;(c) e =0.0990;(d) e =
0.1080;(e) e =0.1290;(f) e =0. 1425;(g) e =0. 15903 (h) ¢
=0.1710.
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Fig. 4 Energy stain curve of high-angle grain boundaries
during tensile deformation along the y-axis(The points from A

to H in Fig. 6 corresponding to panels (a) ~ (h) in Fig. 5,re-

spectively)
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