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(a) Unpaired dislocations (b) Paired dislocations (c¢) Central black dislocations spread (d) Central black dislocations merge,
lateral red dislocations spread

4 )9 Y Y ¥ =
A 2rKA ~ A

1T

(e) Two pairs of blue dislocations sprout, (f) Red and blue dislocations pairing (g) Red and blue paired dislocations
central black dislocations reach their break out of the pre-melting zone
widest spread

In the figure,the black symbol represents a central dislocation, the red symbol represents a lateral dislocation,and the blue
symbol represents a new dislocation. An elongated dislocation symbol indicates that the dislocation core is extended.
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Fig. 6 A schematic diagram of dislocation configuration evolution in the pre-melting region
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Study on Transformation of Configuration Structure of Grain
Boundary Dislocation in High Temperature Pre-melting

YU Yiwan,QIN Moqing, YI Xiao'ai, LIAO Kun,GAO Yingjun" "
(School of Physical Science and Technology,Guangxi University, Nanning, Guangxi,530004 , China)

Abstract: The properties of crystal materials are affected by their internal grain boundary characteristics. At
high temperature,crystal materials are prone to pre-melt at grain boundaries. In this study, the phase field
crystal method is used to simulate the structural evolution of the grain boundary pre-melting zone of two-di-
mensional hexagonal crystals under biaxial applied strain. The results show that the grain boundary disloca-
tions will be paired to form a dislocation group with a symmetrical structure. One pair of dislocations is ar-
ranged up and down, and the other pair of dislocations is arranged left and right,forming a combination of
four dislocations. As the applied strain increases,the pre-melting zone of grain boundary dislocation expands
laterally. The initial pre-melting zone of the grain boundary is rod-shaped, which gradually transforms into a
hexagon,then transforms into a "V" shape,and finally shrinks into a hexagon. The shape change of the grain
boundary pre-melting zone is accompanied by the transformation of the internal dislocation structure, thus the
dislocation core expansion occurs. The original upper and lower paired dislocations are transformed into paral-
lel dislocations. The left and right dislocations are extended and slipped,and a pair of new dislocations is gen-
erated at the left and right ends. When the pre-melting zone extends to the widest lateral width,a pair of dis-
locations is emitted, and then the pre-melting zone begins to shrink and eventually returns to the initial
shape. The above results show that the configuration transformation of the dislocation structure strongly af-
fects the deformation mechanism of crystal materials at high temperature.

Key words: pre-melting ; grain boundary dislocation; dislocation configuration;configuration transition;crystal

phase field model
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