F21HF2H
2010 4 4 A

it B

Chinese Journal of Computational Mechanics

Vol. 27, No. 2
April 2010

XEHE.1007-4708(2010)02-0330-06

B EK T FL TR X a5 E 1) 4L 16 1 BE Y
5 F B N F R

KT

R S

HAE

e RLE RS 1% &R, I 430074)
W B RALPTAANFFTHAENTELEANNETEAT AL AR ZHEBEE D FAN.HRT &R AIILE

G RLRAMEERIFAIEH . FREN AR TUEERRN GRS E B RN Y.

bl T

BARTRRAAHRGILE B ENRR GRBUBERERE NS A A ENOREG L RFAEEL LT K
Tt MAELERO AN EA RAAEAEEERERE A XM ERA B HERLS, T ERF LOILE, LA
Bk G AR ESm AL AN R RERBEEEENERE ) EAH RS, W RER
FUIR B AR AR AR A e T BB U R R AR R R R N R AR .

KB : 2T AF X EBFE A B F
FENES:0313 XHERFRIRAG A

1 5]

— BN S B Rk B S PR 5 RE A B 22 e DL e {1
THIEHT R A ARG HFERZ oG, &8
PEBE [F] 2 AR v, Aol AT SRz 22 18] A T BE HY T B = T
PRI TALE iy Ak 7 A LA < Ja B R 1) 1 L s 72
QT BB AE PR 5 R LI L 76 i R 55 I g v
FLIE T BRI A S U A0 o FLIR B 7 AR R 1
JEAA AL T3 2 R REAS T B = AR ) T AR

UL AE R, A7 G B LR 2800 1 AF A 32 6 .
Yang S5 438 T FLAR RO RO BR X 0 2K 54 5 4 A
SRR B I SE R L T T AL S B R R ) A v
PG 3 AL JE] FL A 5L A1 2 52 e D1 B ) 4R
T EERE., T RS BT & LI g4k
R R il A5 i #2 . Potirniche %55 43 A
TR AL K RS SR T IR R
T 7 FE LA K it 1) %) LR AL Y 520 . Stewart
SEUTRBERLT B AL B B b AL RN R 0 1% B
BRI LLA V8 222 3 %) 22 it b Rk e i LR 38 A i
JF T W58 . Gemming™ BF5¢ T Bk 2 £ b iy Bt 25 X
SRS R 25 K A A 1 5 Gao H B 5E T ODS

W78 B #8:2008-08-23 ; & B a4 2 H 3 : 2009-07-06.

EE&WA: A F W20 F A A % (NCET-06-

0645) ;11 b 4 75 th 7 4F 4 42 (2007ABB010) 5 &
B 42 (200804870025) W RY I H .

TEEB N HHE (1967, 5 4 #8210 4 S
(E-mail : yangxinh@263. net).

T

4 AR BB LR 1 A2 T AL . Vincent S50 1)
T B AL 22 A A Y SR A R
XLt 2 P 1) 22 2o 8 A — Fof 4 BF 5 XL
A T T 2 R R A o A R R E
L AFEAAT KA I TE 32 AL . Wen 2571 %5 &
T i S LR A FE AL B R L BIESE TR A
LR A AR . R AR AT B T R R B
WLBEFE T & 5 A 8 A A R X R A B A2 A
N o ARSCHLLL B LR 449 K XU D 9F 52 % 4 o0 #r
P fi o A b AL 7 L TRLEE AR IR LR R R
AR 1 24T N BRI
2 BAETIE
SR PR 1 T RS RE TT LR R
E=DF@)+13 N0, M
PSR — T ik A BE S 5 I X I F o)
T = o BE T B AE . T H
F(p,) = Dp,lnp, (2)
o, = D0£: G WIRT i A T 5w
TR,
AL A R T Nosé-Hoover J5 i #4745 i
IR i A A 2 3 LA S T R Y
SR B A I 5 R AT Verlet BEBETE



%28

KT % AL IR R A AR B T3 ) AL 331

3 EARBSRMUSRE

R TG LR X 8 KB A P M e Y S e
PEIANEL 1 it 7 () B BRI FL IR 40 2K XL 8 40 46 #4
AL BERL (a) A1 Ch) 43 53] 2 7R P R AN [6) 19 FL 3 53 A
M 2 I i B AR T O G5 A HE AT X T 2y 2 B
A&y —101].[1—21].[111],
TR S 12 — 1] [—101].[11
1o 28 B TEFL AR K BE S 2 10A X 1T0A X 30A 3% HL
A =0.361 nm il (¥ 54 H 8 5T E0Ch 12486
A AR () tp, LLSR S R BRI . AN BT A ks
X BRAZ 45080 43 I o T WGP A 2 A2 A 8] A 9 AL
T s 7ERE T (b)) vpry LAl O X0 BR T8 42 4t f 5 Ff 3
TR Aok R R ER 43 L OB R S LR L TE o R =
oy i A A AR y Bl it
IR AL G K S AT Yy Bl ] Y )
PRSI i 7

B B« 1 51 X 40 K R A 2R 45 400 4 A 7
TR FEZE IR (300 K) T H HsthER 20,000 255 9K 5 . 4%
Yok [ 3] 4 3 (0 KO L T 9843 374 20,000 42,
ik #) B & A2 e RS IR Nose-Hoover ZMf#v i
5o R AL o AR UL B LR AR R AE 0 K e 38
a0 it P A B AR R S TR D e 6 A% 2 A
Tk Uy y J7 )X G K X b R A 2E AT B4 A R A
B AE R e = 3.0 X 10° ', mE L KR
At = 1 {s,

y=[010]

x=[100]

={001]

Ca) fifoRL P LT 5 8

(a) Voids inside crystals

(b) iy AL AR 7
(b) Void on the grain boundary
B 8 LR 40 R BT A 16 0 4 T g Y

Fig. 1 Original models of nano bicrystal copper with voids
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distances between voids
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Fig. 3 Effects of distance between voids

on the stress-strain relation
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Fig. 4 Effects of distance between voids on the elastic modulus
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Fig. 6 Effects of void sizes on the stress-strain relation
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Fig. 5 Original sample configuration with voids inside crystals
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voids on grain boundary
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Molecular dynamic simulation for uniaxial tension properties

of bicrystal Cu with spherical void

ZHANG Ning, YANG Xin-hua*, CHEN Chuan-yao
(Department of Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Molecular dynamic method is utilized for simulating bicrystal copper samples with spherical
voids under uniaxial tension, and effects of two kinds of voids, inside the grains and on the boundary.
on mechanical behaviors of bicrystals are investigated. It is shown from the results that the elastic modu-
lus and yield stress of crystals decrease obviously due to voids. For the case that voids are inside the
grains and symmetric with regard to the boundary, the elastic modulus and yield stress both increase
with the increase of the distance between voids, and decrease with the increase of the void radius on the
condition that the distance between voids is assumed to be constant. For the case that a void lies in the
grain boundary, the void shape has great influence on tensile properties, and the elastic modulus and the
yield stress both decrease gradually with the increase of the void radius. If the total volume of voids is

fixed, the elastic modulus and the yield stress drop down when the void amount increases.

Key words: molecular dynamic; bicrystal copper; void; interface



