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Phase-field-crystal Simulation of Critical Conditions for
the Crack Initiation of Nanoscale Notch
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Abstract . [Objective]To study the effect of initial crack size on crack initiation. [Methods]The
dynamic of process crack propagation under the uni-axial tension deformation in single crystals
is simulated by the phase-field-crystal (PFC) model. The free energy is used to analyze the in-
fluence of different initial crack size on the crack initiation in the process of crack initiation and
crack propagation. [ResultsyWhen the initial crack of y direction size is smaller, there is no initi-
ation of crack under the uniaxial tension in the x axis,although the notch size in x direction
changes. when the y direction size reaches a certain value, the initial cracks will expand. The
time of crack initiation is delayed with the increase of x direction size. When the initial crack of
x direction size changes less, there is no initiation of crack,and the initial cracks will expand
when the x direction size reaches a certain value. [Conclusion] The initiation of crack is closely
related to the crack size of vertical stress direction. The crack extension occurs,if only the size
of notch reaches a certain value.
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Table 1 Sample parameters and crack initiation

FE il Be 1 RS POk
Sample Notch size Ax X Ay Crack initiation
A 10X10 N
A, 12X10 N
As 1410 N
Ay 16 X10 N
As 1810 N
As 20X10 N
Az 22X10 N
By 10X10 N
B 10X12 N
B; 1014 N
B, 10X16 Y
Bs 10X18 Y
Bg 10X 20 Y
B 10X 22 Y
C 10X 14 N
Cy 12X14 Y
Cs 14X 14 Y
Cy 16X 14 Y
Cs 18X 14 Y
Cs 20X 14 Y
Cr 22X14 Y

TN RABARRN. Y Fm kA RER

Note: N means no crack initiation, Y means crack initiation
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