I~ PR Guangxi Sciences 2017,24(6) :540~544,550

PR 45 40 S B 7 1 AR R] - 2017-12-28 DOI:10. 13656/j. cnki. gxkx. 20171228, 001
R0 28 A1 5 850 H R AE « http: //kns. enki. net/kems/detail /45, 1206, G3. 20171228, 1540. 002, html

ZARROSEEROBRNALY ROREHEBEL
Phase Filed Crystal Simulation of Nucleation and Exten-
sion of Crack at Notch with Circle or Triangle
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Abstract :[Objective] The purpose of this study is to study the crack propagation pattern of sam-
ples with different initial notches under uniaxial tensile strain. [Methods]The phase field crystal
method was used to simulate the evolution of different notched cracks and the corresponding
stress distribution. [Results]There were obvious differences in crack initiation and expansion on
both sides of the triangular crack, and there were two types of cracks in the left fracture, while
the gap on the right was cleavage crack propagation. The initiation of cracks occurred on both
With the

further development of the crack.it gradually transformed into cleavage expansion. In the early
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sides of the circular crack,along with the emission dislocation and then formed voids.

stage of strain application, the strain field strength was weak, only changed in the vicinity of
the gap. The formation of two annular distributions in the initiation of the crack area, there
was the
propagated, the strain field surrounded the crack
and formed a large elliptical ring., there was
strain concentration near the crack tip and in the

strain concentration.  As crack
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dislocation region. [ Conclusion] Different initial
notches had an effect on the time and mode of
crack nucleation and crack propagation.
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Fig. 1 The sample of the atomic arrangement after re-

laxation (a) and the change of free energy during relaxation

(b

3 BREHLH

Kl 2a 2 60 000 2 JE R ERE M. ALY
RE 20 UEH, AR OBMRLGEN SY R
AR B 25 . K 2bJ& ¢t =350 000 A, [BE
SR PR A W RS W A B, B
= A — X A B A L, B 3c on =B
A S g R A L g kS — XL R

542

SR (1217 7 1] 3 B0 f 35 4 2 , 7 [ fe 1 94 0
TV 0 2 R O A S 3 1, 6 I 3 2 I A A R A
WK, & 2d 2T, = 0G4 R 80 R Y
ot 1 [ 22 0 0 BIVHE S 5 7 R B RO Bk 1 5
A 2 3 A 3 O X s = A
Gl 1 0 0 S A A7 A o7 O B R M T P
2 i I B T L AR SRV R,
2 JB R =AY 5 B B 11 v ] 9 250 B 2 5 il
J A A T A T Bl 1T 2 L S e T A T
VRS L E B B O R B2 AR I 0 25 3L X — 3
S 2 BT 9 DT S AAE T L S S B Ak eV

L121] 77 1] fifg BRA™ i S0 1) G 1k B SR A . BB
R 1A 205 R AR B %, B R 2 7 LT R A
fit, BEE WA A HERS b 18] 20 W] WL, 5478 ¢ =
525 000 W [A] 25, = #3111 2 M) B 30 10 B 3 22 19

25, F IR ELY TRy I e A e 1,y [121] J7 i A%
H[211] F7 1. AR5 R T [121] J7 1. dk e 0 &

1217 J7 R F e e . 1P 2g~h A L, b3k # 3 of
Jin B

ML 2 8 i1 I 25 43 A ] v T LS OE 1) 7 1 RE
A A TR S R 1 B4 500 78 5 43 A A B L 7 S G
I R S R A 5 L AR I WA R AL T R
BRI 43 A o 75 W A 20000 X 380, 391 0 S 4 2 0, R
W32 X 3o 17 A8 % v oL BRI S M eh L B RO
37 75 37 B 458 25 24 0 A L L T B R £ I B0 7 R
B30 0037 8 X Jak L 077 75 R AR AR o

Guangxi Sciences, Vol. 24 No. 6,December 2017



0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00
0.12
0.10
0.08
0.06
0.04
0.02

0.00
0.14

0.12
0.10
0.08
0.06
0.04
0.02
0.00

0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02

0.00
0.14

0.12
0.10
0.08
0.06
0.04
0.02

0.00
0.14

0.12
0.10
0.08
0.06
0.04
0.02
0.00

(a) t =03(b) ¢ =350 000; () £ =375 000; (d) £ =400 000;(e) t =475 000;(f) ¢ =525 000;(g) ¢ =550 000;(h) ¢ =600 000
Bl 2 B 0 2B e BAL S IAT (72D B HOGh 8 4 R 3 23 A D

Fig. 2 The crack evolution morphology of the sample (left) and its corresponding stress distribution (right)
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