57 11 2008 11
1000-3290/2008/57 11 /7094-06

ACTA PHYSICA SINICA

Vol.57 No.l1l November 2008
(©2008 Chin. Phys. Soc.

2008
111 112
PACC 6220F 6800 7115Q
1.
20
1—3
45
6
2004
7 . Huang
* 10702056 10774124

F .E-mail yhwen@ xmu. edu. cn.

~

20 2008 4 19

Sutton-Chen

¥ Komanduri

Ni Al Cu

Yang

361005

Fe Cr W

Sutton-Chen

24 ay x 12 ay, x4



11

7095
ay XY Z Ni
o N N N
4 a, a, = 3.516 A Gy = %(Zmi”?dig*‘ ZZFZRi) 4
Nl . 5292 i=1 i=1 j>i
vV m;, v
fee . 1 X ! Fy Ry ¢
XY 7 .
5400 0K 4
z[oo1] 3
i ¥[010] '
€. "
o x[1oo]
1 R XY Z
100 010 001
Sutton-Chen  Q-SC
11
3.1.
Q-SC
2
U = U. = A V R, - , 1
20= 2 [,Z ;- Vel 0.03 eV
V R; i J
a n
v = (7 2
! R;
Oi l
N N ao m 2
Pi=Z¢Ri/‘=Z( ) 3
J#EL J#EL Yy
R, i Jj a,
c A
n m n>m. Ni
n=10 m=5 A =7.3767 meV ¢ = “ "
84.745  a,= 3.516A Ni 0K
r.=3aq. e =6.5% 2 c
e =7.0% 2
X
X
3.2. -
0.5% . X



7096 57
-4.26 o a=0
-4.27}

. —4.281 b =118.89 GPa b=92.87

2 429} GPa.

& 100 21.9% .

Y 4,30} 10
—=— CFLIAEE
-4.31} —~—FILIAEE
—4.32 L . L L . . \ .
0. 00 0. 04 0.08 0.12 0.16
3
hkl h k[
2 211
111 2
3
F F
e <6.0% b, = f = Sfocoskcosgo = 0(coSACOSQ 6
e =6.0% F,
3 b F
. _ (70 = Sio A
— e < F @ F
7.0% F
e=7.0% J3
o y 100 cosA = 3 cosp = 3.
5.5%
oy =6.61 GPa 6
Z'p =
9.0 3.12 GPa.
oy =6.14 GPa T, =~
7.5}
2.89 GPa.
. 6.0F 0.23 GPa
[}
Q 45¢f 7.4% .
R
B, ol
—=— T FLIA R
L5f —— LA 3.3.
0.0 1 I 1 1 ! 1 1 I -
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
[AE
3 .
common neighbor analysis CNA "
fce 1421
€ <6.0% e < hep 1421 1422
7.0% - Ni
1421 1422
c=a+b+o0 € =~ be 5 Ni Ni



7097

hep

112

111

4 h

110

fee

111

112

e =6.0%

hep

6.5%
hep

C

111

(hy e=11.3%

=T. (1%

g &

fee

111

11

hep
fce

fce
hep

fee

14

CNA

2 abcd

4 a—d

e fgh

2

4 e —h

4b

6.0%

g =

4 g

.0%

=7

€

» -
]
H
g
:
* = *
£ i as
H A o
" = 43
i i
* 1]
s o
2 HH
3 - e
3 = H
3 = .
.,
t
H
e
....... -
b
H
5
= e 3 $
[ sad33
o
1]
to .
5 2asts i
s sesas o8
:t finr ) I 1 + -
o o 3 r + i
e T 1as
HH et en] +
253SSuantanns % HE o o
- )
' ¥ i i ¥
it £
H L
& 4 &
w
8 I b,
H b f
HH =
(HrH e =
+
T
W
e
=

. %

(f) &

()

c) &

hep



7098 57
2 0.70
40.15
3
0.65
10.12
ﬁ +fccé§1’€!§ﬂ§ fé
N L FALIRT ]
6.5% UL G4 o
7.0% = F FLIA i =t
-U7o & 0.55F —vhep4it H0.06 &
& T AL AR $
hep 8 ~o-hep#i g loos 2
0.50F  AALFEE -
2 0.45 L L L L L L L L 1000
g 3 ) 0. 00 0.04 0. 08 0.12 0.16
g 23
5 5
fee
hep
0 5.5%
fee 68.6% 6.0%
60.9% . 4 -
4 b
fee hep hep
0 2.1%. 1.
7.0%  fcc 65.5% 52.8%
4 2.
o 5 6.0%
fee 3.
fee
4.
hep 111
11.5% 211
1 Gleiter H 1989 Prog. Mater. Sci. 33 223 3637 in Chinese 2004
2 Gleiter H 2000 Acta Mater . 48 1 53 3637
3 Sankaranarayanan S K R S Bhethanabotla V R Joseph B 2007 8 Huang D Tao WM Guo Y M 2004 Chinese Journal of Nonferrous
Phys. Rev. B76 134117 Metals 14 1850
Komanduri h: sek N f L M 2001 Mechanical
4 Fang T H Chang W ] Weng C 1 2006 Materials Science and ? omanduri R Chandrasekaran Raf 00 echamea
Sciences 43 2237
Engineering A 430 332 ciences 43 223
10 Yang X H Zhou T Chen C Y 2007 Computational Materials
5 Shodja HM Pahlevani . Hamed E 2007 Mechanics of Materials 39 .
Science 40 51
803 11 QiY Cagin T KimuraY Goddard W A 1999 Phys. Rev. B 59
6 Wu H A Lin G R Wang J S 2004 Materials Science and 3527
Engineering 12 225 12 Chen J H 1984 Dislocation Theory = Shanghai Science and
7 XuZ Wang X X Liang HY Wu H A 2004 Acta Phys. Sin. 53 Technology Publication  in Chinese p32 1984



11 7099

32 14 Schiotz ] Di Tolla F D Jacobsen K W 1998 Nature 391 561
13 Honeycutt ] D Andersen H C 1987 J. Phys. Chem. 91 4950

The deformation mechanism of nanofilm with void under
tensile loading An atomistic simulation study *

Zhang Yang Zhang Jian-Hua Wen Yu-Hua'  Zhu Zi-Zhong
Department of Physics  Institute of Theoretical Physics and Astrophysics ~ Xiamen University ~ Xiamen 361005  China
Received 20 January 2008  revised manuscript received 19 April 2008

Abstract

In this paper we employ molecular static approach with quantum corrected Sutten-Chen many-body potential to study the

mechanical behavior of nickel nanofilm during uniaxial loading and investigate its microstructure by common neighbor analysis

methods. The simulated results show that the existence of void significantly weakens the Young' s modulus and yield stress of

nanofilm with the increased strain the shape of void changes from circular into elliptical and the void is eventually entirely

closed. The plastic deformation of nanofilm is characterized by 111 glide associated with Shockley partial dislocations

resulting in the formation of stacking faults.
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