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Abstract :[Objective] The samples with different initial crystal orientations and the crack propa-
gation behavior of nano scale under uniaxial tensile strain are studied,to understand the growth
characteristics and propagation law of crack,and to reveal the mechanism of nano scale crack
propagation and its effect on material fracture. [Methods]The crack propagation evolution and
the corresponding stress distribution of different crystal orientations are observed by means of
the phase-field-crystal method. [Results]The tensile strain is applied onto the samples without
pre-deformation,and the crack begins to propagation with dislocations when the strain reaches
the critical value. For the sample with crystal orientation at 0° and 5°,the crack begins to propa-
gation and connects to the notch,and the crack propagation is of cleavage brittle fracture mode;
For the sample with crystal orientation at 10°,a dislocation is emitted from the left and right
sides of the crack, and the dislocation in the

process of slipping leaves a series of vacancies,
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which grow up and form cracks, and then con-
nect to the main crack. The crack is of ductile
fracture mode propagation. [ Conclusion]) Differ-
ent crystal orientation has an important influ-
ence on the crack propagation and evolution.

Key words: micro cracks, crystal orientation, dis-

location emission,phase-field-crystal

454 Guangxi Sciences, Vol. 23 No. 5, October 2016



0 3

[ RE X IM R AT 5 0% 38 = 228 A A kY
Tl AL, N 23 L5 R R S R E T EARIRA
WFIE MR AR TE 5 R A R 5L AR E T R £
JUBE ST » FE 22 W43 AT 45 B 0L 43 r 485 4 e ok L 7 T
T2 UKk 30 1] A AR U RN AR JE B SR LRI n 2k
FRRE R} 38 8 S AR B T AT O kbR R L AR B
B TH O, IF BLAE AT BEFE A4S T JA 7 S 1) 39 1k B AR DR
JC. BRI, X B AR R S BT S B X — AT R
JEATH . MR ASTE h & RE B ARLRE , L B0k
P AN D7 T - — 2 W7 28 7 A 0 2 T B T R RE Y R
1L HE TN 2 S s st B AR 1Y . R, b AR AR
S P A RS TEAT Ry (RS 56, R 2 2 57 8 1) T A%
MizghemAE AT ERNEN, RdEF HEEW,
(AT A®ss it BYH A1 2 A V5 2 W 2T 55 L 4n i 9
R WP R R SO R R i, s AR
WF 5 bR 25053 SUAHLIRL X0 158 gl 25050 0 48 2 40 )
F1 M BEAT 5T 3 1 2E B4, Song %610 FH AR 37 95 A 5
Bk AR B 24 20 93 35, Abdolahi 2857 ) FH AR 3 vk 45 4
S HL R AR 1 DT 284 i R ST R AT M T 24 SO A% 1
JE AT WEE 78 X LU T 5T 07 vk b L BE A B 4 1
SR B E e 2 ROERIE R . 7 Fahh
SR — 5 10 e BRE L B A s ) R 32 258 T
JE 48 B0 0 I TR BE (101 ~10 10 ), 0 DL 3 R F)
JE T4 B IR IR R (10 ° ), T HL i T4 8 2%
AL 580 Z A0 A5 AL 1 4R o B 174 0 B 3 SR T o £
DAL BT 2 1= R T | 2 SRl DD VA A e S
(107 s 1), 3K %) 107 ~10° B, a3 flf H X g 28 4
M RS bR AF A M BE B, (AR =]
f R AR 7 35 (PFC) MO 36 F % B2 pR PO | 4k
TR G5 MR A R S 57 Y L B BE RS s AR AR A6
P R DA B 235 1) RUBE Ay R RUBEE Ik ] RUJEE A 4 Al st
[ RUEE T S5 A 8k . T % 5 7 BE B AR 4 B A
PO (R RUBE - (4 S R AR AT T R R
AL RT3 A TR S I ok RO B e R
guArter) ) CINR R B <88 i &R ) ] PFC J7 ik 5%
A TR U6 b T A0 £ 4% 1T Rl T A 7 A8 4 T B 24 8L
A KRR RN R AL 4B R Ak By R AL B R S
POR P SN TEIE AN

1 PFCERE 575 %

il

1.1 PFC #8

BT PFC BRI A SRR A A K E A
VZ2E B Z R T RS SR X T RS
JEAFE 2016 F10 A H 23 K% 54

TR A, H - 4 A7 S A 00 ) A R A L 3 ]
A JR PR AR 3 748 1 o Gy Sal 067 1) B B X B T i
()AL B 5 0 340 50 A CRORE 88 v 89 Dt 54 A Ry 345 91
AL FAE R F & R D % R R B O A 1 AR
LB A LR W E R, R R 0
=5

p(r) = Da,,.e " 4o, (D

S AT 1 IR WA e T 8
HEPURFIE 5 2 U W 0 A5 541 COACARD (058 T35
BERISIAM A, AT R 5 G A1) 1 B R BT A
PRl

F:J{g[y+(1+vz)2]p+%}dr, (2)

X o ARMBUETHE .,y A5REA CHERZS
v OAVANPOE AL SR T EC R
FERRLIT LT » ] RUORAS 2 30 (2) B9 — 2 1
fitt A
PA|:cos (gx)cos (%) —%cos (?/?})]Jr‘oo,
(3)
Aft, A=, 415/~ 157 — 3608 . [ T 6

JE R I S5 M B IR 5 ¢ = /3 /2 J& 1 B £ pR AR /)N
{E B 45 5 00 A3 B
1.2 BWAZEHFESHETE

KIS Cahn-Hilliard 3h Jy 27 07 #2001 454
542 J3E Bt [0 0% 8 £ L 207 R LR IR

0 :V28£
Jt op

Horp o hIfRIAE B, X C RN sh 2w T R (4 %
FH 2P B e B Oy i o a2 R, LB EOE

((A)k(tJFAt)_((A)k(t) :[
At

B Do (t A1) — k2 oi (D) (5)
o A HEEMZENT ¢+ A B 200 R

B, pr (1) :Je T e (7Y (D :Je Y pi (s

=V o+ [ (V) 1) ()

— (1 + »k* + 2" +

O d 7 F 82 B R R =] k|7 ol

PP YR e R+ Ac BEZIRR TR T R
(5 JF .
b Ay =— oD — kA (WD) (6>

1+E At [y +O—FH"]°
1.3 Hmbl&

AHIE S b AR T 4 = AR AR AR R o A
FHR ZORAH L = AR AR (8 D, EHUR % 2
455



N po=0.49. 1 @ES & y=—1.00& 1 4 B £ .6t
O SR E N 0 =0.79,vy=—1.0(& 1 # A
RO MHAT ) B E PR ARZE Y, T BB IX L
J1024Ax X512A y ,Ax=Ay =n/3, K5 FHF )7
M5 oy B M 0 0°.5°.10°, TERE & O AL B
WE PR r =8 WEIES IEN RO, BT
ANVG B R M S5 BT - S B B e R
FRAL B, JF4 3% 22 2 o] B 80K IE 5 A% TS SR
JEAPE I A, R 3 RS BRI R 1 R,

0.2

0.0
-0.2f
&.0.4F
-0.6f

-0.8[

-0.8 -0.4 0.0 0.4 0.8
P

B1 SR BL A5t 4k AR PR (5 &0 404X 35 T A 3t
FIXOH

Fig.1 The two-dimensional phase diagram obtained by
the single mode approximation (The shadow parts represent
the two phase coexistence region)
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Table 1 3 groups of the split smaple parameters of different

crystal orientations

Sample Y 00 o1 0 e
A —1.0 0.49 0.79 0° 6X10"°
B —1.0 0.49 0.79 5° 6X10"°
C —1.0 0.49 0.79 10° 6106
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Fig. 3 Schematic diagram of tensile strain applied to y axis
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Left is the crack propagation,right is the stress distribu-

tion of the corresponding
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Fig. 4 Crack propagation evolution of sample A
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Left is the crack propagation,right is the stress distribu-

tion of the corresponding
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Fig.5 Crack propagation evolution of sample B
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Fig. 6 Crack propagation evolution of sample C
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