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Abstract: The nucleation process of triangular phase was simulated by crystal phase field model. The nucleation rate and
incubation time under different initial density and temperature parameters were statistically analyzed. The results show that
there are two types of nucleation pathways, classical single-step nucleation and nonclassical two-step nucleation, and
two-step nucleation is the main nucleation at low density and low temperature. For triangular crystals, the initial density and
temperature parameters affect the nucleation mode and morphology by affecting the growth dynamics and the properties of
solid-liquid interface. The nucleation rate increased rapidly with decreasing temperature, while the nucleation incubation
time decreased with decreasing temperature. With the increase of the initial density, while the nucleation rate decreases and
the nucleation incubation time increases.
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Fig.1 Temporal evolution process of nucleation and density filed for classical one-step nucleation
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Fig.2 Temporal evolution process of nucleation and density filed for nonclassical nucleation
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Fig.3 Snapshots of atomic configurations during nucleation process with different initial atom number densities

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



4 202/2022 , <107

o
=
T

(]
(=]
T

BN (A X 10)

0.316 0.318 0.320 0.316 0.318 0.320
W) W)
(a) TEH% % (b) TE ¥ 22 & I (7]
4
Fig.4 The nucleation rate and incubation time with different initial densities

2.3 ,
0.315, ;
-0.30¢( ) -0.25¢( )o s ;
, -0.29 , ,
) ) .Tan  Tang FCC
-0.30  -0.29 o (45,211
, 5 o
, 3 , Tan
) , , FCC
5 5(a) ; =
24
=
or X
‘ d21r
e =
X 4 =
ES Y
x 18F
2r X
E\é
20,300 20296 20292 155300 20296 0292
i i
() TE#% % (b) JE K4 % & I [A]
5

Fig.5 The curves of nucleation rate and incubation time under the same density and different temperature parameters
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