51 7 2002 7 Vol.51 No.7 July 2002
1000-3290/2002/51 07 /1412-04 ACTA PHYSICA SINICA (©2002 Chin. Phys. Soc.

230026
2000 9 30 2000 12 3

PACC 0300 6146 6185 6200

. NEMS 3

20 80

10—16

EAM " Finnis-Sinclair
s EMT * Glue
* EAM EAM

" 10172081



1413

.EAM
Cy Cyp Cy

2

Verlet

23 1

ri+At o =rt +v t At+at AFC/2
v t+A172 =v ¢ +at Ai/2
at+Ai =-VErit+ANt /m
v t+At =v t+At12 +a t+ At At/2.

1 Xy z
100 010 001

23

2%
Nose-Hoover

0.01K .
a=0.36lnm 10""m . 4
1
10a x 10a x33a 2 10a x 10a x63a 3 10a x 10a
x 103a 4 10a x 10a x 153a
13200 25200 41200 61200.

800

20pN/ atom 20ps
400

2 3 100

ABAQUS

L bxb E.

w = PL*/3EI = APL*/Eb*.
5 ABABQUS

40

30

20

= W%/ nm

o iy

\

0 100 200 300
AL BRER DD

400


Absent Image
File: 0


1414 51

5
4_
B
&
H 9}
i
4 1}
0
0
BAL (BRER D
% 6 -
13[
=
#r
B A
5
1 2 3 4
16 71 158 298
;
5
90°
3 “ n
6 -



Molecular dynamics

Wu Heng-An

Received 30 September 2001

Ni Xiang-Gui
Department of Mechanics and Mechanical Engineering — University of Science and Technology of China  Hefei

7 1415
1 Zhang L D and Mou J M 2001 NanoMaterial and NanoStructure Bei- 12 Chang M Sun W Guo C H and Yang B H 1997 Acta Phys. Sin.
jing Science Press pl2 in Chinese 2001 46 1326 in Chinese 1997
12 46 1326
2 Tosatti E et al 2001 Science 291 288 13 Sun W Chang M and Yang B H 1998 Acta Phys. Sin. 47 591 in
3 Torres J A et al 1999 Surf. Sci. 426 1441 Chinese 1998 47 591
4 Jiang Q Zhang Z and Wang Y W 2000 Mat . Sci. Eng. A-Struct . 14 Chang M Yang B H and Chang H 1999 Acta Phys. Sin. 48 1215
286 139 in Chinese 1999 48 1215
5 Craighead H G 2000 Science 290 1532 15 Wen YH Zhou F X and Liu Y W 2001 Chin. Phys. 10 407
6 Liang HY Wang X X Wu H A and Wang Y 2001 J. Univ. Sci. 16 Ye Z Y and Zhang Q Y 2001 Chin. Phys. 10 329
Technol . China 31 454 in Chinese 17 Daw M S and Baskes M 1 1984 Phys. Rev. B 29 6443
2001 31 454 18  Finnis M W and Sinclair J E 1984 Phil. Mag. A 50 45
7 Liang HY Ni X G and Wang X X 2001 Acta Metall . Sin. 37 833 19 XuY PanZ Y and Wang Y X 2001 Acta Phys. Sin. 50 88 in
in Chinese 2001 37 833 Chinese 2001 50 88
Mehrez H and Ciraci S 1997 Phys. Rev. B 56 12632 20  Jacobsen K W Norskov J K and Puska M J 1987 Phys. Rev. B 35
9 Poncharal P Wang Z L. Ugarte D and Heer W A 199 Science 283 1513 7423
10 Dai Y B et al 2001 Acta Phys. Sin. 50 244 in Chinese 21 Ercolessi ' Parrinello M and Tosatti E 1988 Phil. Mag. A 58 216
2001 50 244 22 Doyama M and Kogure Y 1999 Comp. Mat. Sci. 14 80
11 Chang M Sun W Xing J H and Wang Y M 1997 Acta Phys. Sin. 23 Allen M P and Tildesley D J 1987 Computer Simulation of Liquids
46 1319 in Chinese 1997 Oxford Clarendon Press p78
46 1319 24 Hoover W G 1985 Phys. Rev. A 31 1695

simulation on bending
behaviour of metal nanorod”

Abstract

Wang Yu

Wang Xiu-Xi
230026 China

revised manuscript received 3 December 2001

The mechanical behaviour of nanostructure is the basis of nanodevice design and molecular dynamics method is a valid

method for investigating this behaviour. Bending behaviour of Cu nanorod is simulated by the embedded atom method. The simu-

lation results show that the mechanical behaviour in nanoscale is very different from that in macroscale. This difference results

from the size effect and surface effect. The bending procedure of a metal nanorod consists of three steps initial deformation de-

lay line elastic deformation plastic deformation. In the plastic stage there appear some characteristic behaviours such as rigid-

ity reinforcement step up and considerable ductility to be seen.
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