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Fig. 2 MD simulation plots of the tensile specimen and its gage section at various stages of uniaxial loading
(@ MD simulation plots after relaxation; (b) strain= 0.21; (c) strain= 0.31; (d) strain= 0. 71
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Fig.3 T rue stressstrain diagrams obtained by M D simulation for nane-single crystal argon
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Fig.4 MD simulation plots of gage section of the tensile specimen at various stages of uniaxial loading
(a)strain: 0. 11, tensile velocity: 2.16m/ s (left) , 6.49m/s ( right) ; ( b)strain: 0. 41, tensile velocity:
2. 160/ s( left) , 6.49m/s (right);(c) strain:0.71, tensile velocity: 2.16m/s (left), 6. 49m/s
(right); (d) strain: 1. 01, tensile velocity: 6. 49m/s; (e) strain: 1. 41, tensile velocity: 6. 49m/s

) B

2.6GPa 6. 6GPa
oK 0. 001,
, , 0. 006, 0.6%
, - ) , FCcC
_ (3] 5

, 769.5GPa



53

3

FcC

[ 1] GLEITER H. Nanostructured materials| A]. HANSEN
N, ed. Proceedingsof the Second Rise Internat ional Symp-

True stress [ GPa
-

40F o £=0.001 for cvery

3.0 10000 m;/
1.0 /,

0.0 |

0.001 0.003 0.005
True strain

5 —

Fig. 5 True stress strain plots for the

calculation of module of elasticity

&R

[2]

osium on Metallurgy Science[ C]. Denmark: Roskilde,
1981. 15- 29.

HAILE J M. Molecular dynamics simulation]| M ]. New
York: John Wiley & Sons, 1992. 1- 77.
KOMANDURI R, CHANDRASEKARAN N, RAFF L
M. Molecular dynamics ( MD) simulation of uniaxial ten-
sion of some single-crystal cubic metals at nanolevel [ J].
International Journal of Mechanical Sciences, 2001, 43:
2237- 2260.

YAKOBSON B1,CAMPBELL M P,BRABEC C J, et al.
High strain rate fracture and G-chain unraveling in carbon
nanotubes| J| . Computational M aterials Science, 1997( 8):
341- 348.

ALLEN M P, TILDESLEY D J. Computer simulation of
liquids| M].New York: Oxford University Press, 1989.
VERLET L. Computer experiments on classical fluids: 1.
thermadynamical properties of Lennard-Jones molecules
[ J].Physical Review, 1967,159:98- 103.

HONEYCUTT R W.The potential calculation and some
applications| J]. Methods in Computational Physics, 1970
(9):136- 211.

RUBINSTEIN R Y. Simulation and Monte Carlo methods
[M]. New York: Wiley, 1981. 31- 64.

BERENDSEN H J C, POSTMA J P M, GUNSTEREN W
F V, et al. Molecular dynamics with coupling to an external
bath[ J]. T he Journal of Chemical Physics, 1984, 81: 3684
- 3690.

[10] PARRINELLO M, RAHMAN A. Polymorphic transitions

in single crystals: a new molecular dynamics method[ J].

Journal of Applied Physics, 1981, 52(12) : 7182- 7190.

Molecular dynamics simulation of tensile mechanical properties

of nane-single crystal argon

LIU Yowhong', LIU Xi’, HUANG Harming’, XUE Ming de’

( 1.School of Propulsion, Beijing University of Aeronautics and Astronautics, Beijing 100083, China; 2. Department of Engineering,

West Anhui University, Liuan 237012, China; 3. School of Civil Engineering, Beijing Jiaotong University, Beijng 100044, China;

4. Department of Engineering M echanics, Tsinghua University, Beijing 100084, China)

Abstract: Single-crystal FCC cubic argon at nanolevel at two different constant rates of uniaxial tensile loading (2. 16m/s, 6. 499/ s)

is studied by molecular dynamics (M D) using I=J(126) inter atomic potential. Deformation and fracture of the work materias duo to

voids formation, their coalescence into nanocracks, and subsequent fracture or separation were observed similar to their behavior at

macroscale. The true stress-train diagrams obtained by the MD simulation of the tensile specimens show a long slow increase in stress

with a gradual increase in strain, and a rapid increase in stress up to a maximum w hen the value of strain reaches a certain value fok

low ed by a sudden drop to negative or a sudden disappear when the specimen fails by brittle fracture. The rate of loading plays an im-

portant role in the ultimate strength of the nanomaterials. T he ultimate strengths are 2. 6GPa and 6. 6G Pa separately corresponding to
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and characteristics of nonflammable olyimide materials

New trends of research and development of
high- performance resin nanocomposites

LU Haijun', LIANG Guezheng', CHEN Xiangbao’, ZHANG Bae-yan’, MA Xiao-yan'

(1. College of Science, Northwestern Polytechnical University, Xian 710072, China; 2. Beijing Institute of A eronautical M aterials,
Beijing 100095, China)

Abstract: The homo geneous dispersion of nano- particles and processing of high- performance polymer nanocomposites still is a technical
challenge due to the high active surface of nanoparticles. In this article, the new progress of high-performance resin nanocomposites,
including multi-composition, dispersing process of nane-materials, advanced nanocomposites reinforced by fibers and functional

nanocomposites are mainly review ed.
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the rates of loading 2. 16m/s and 6.49m/s. The nanomaterial underw ent much more deformation before its sudden rupture than ord+
nary brittle materials. T he brittle rupture form is absolutely different from the ductile rupture form reported previously about ordinary
nanomaterials. In addition, the specimens after relaxation were found to be slightly tensile due to internal forces, which & different

from the compressed form reported recently for the specimens of FCC materials, such as Al, Cu, N1, et al, after relaxation.
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