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Analysis of Mechanical Behavior of Nanowire by

Molecular Dynamics Simulation
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ABSTRACT

Mechanical behavior of copper Nanowire is investigated. An FCC Nanowire model composed of
1408 atoms is used for MD simulation. Simulations are performed within NVT ensemble setting
without periodic  boundary conditions. Nosé-Poincaré MD algorithm is emploved to guarantee
preservation of Hamiltonian. Numerical tensile tests are carried out with constant strain rate.
Stress—strain curve is constructed from the caleulated Cauchy stresses and specified strain values.
Non-linear behavior appears around e=0.064. At this instance, starting of structural reorientations are
observed.
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stress—strain curve of Copper at 375K (22.4,4) average fransverse nomal stress
1
[ as
as
[
z° [y
% Z e
= 3 7 y
7 w o
9 g a2 a0z 004 006 o8 L8} ojz
= 7 o-ae
@y 05
0 002 0.04 0.06 0.08 a. 012 -8
-1
strain L strain

3% 5 Average transverse normal stress

ad 4 72| Lz ofojoje] SAH-HHE
(1, +7..)/2

Mo,

I8 6, 7, 8 AEH|Me] AYEHE B9 oxE RejFt)l Nosé-Poincaré 41aZ& BH‘QEHO}
el 0& wEeke FEolth 1 6 BE AT AR fUEYcte] Wg- e e HIS o
At AAEUSe] AR & FAS T & Wl A gho] "ol HAE b shojolr} QFE wwjr}
D AT} shojo] Axdlo] F9457] ajEoltt $9H olun st 2087 @thE U ghelo] Yo
Ad27E F7hEE RAejrk, et $XE AY foZ §X8H7] A8 thermostat W4E £ ste] ghojo] )
o AR AFAINE FENUATL F71 A @A A Qg Ado] o8 A7 Ayt "oldd £
A WA 7L Zhagth e 9olo] wWRe] Eq 31 oA Adhs Ao Algdch T#y thermostat
o A Frhstng A A2l JuAE ofF e W UleA] Ertak)

Hamitonian {b) Hamittorlan

a2 v s o oa

Hamikonial
w
Hamittonial

me step

Hamitonian (@ Haniltorian

Ham ronias
a v B oo »
Ham ftronial

U
LY

3

a8 6 7 Lk 2folofel s e ot

TH T TE Y gho]o}(2244)9 MnE 9% T v sjoloj(1644)9 BH AR Telddy]

436.

o
>
&2
™
i
A
2



A EFAIAY HEM_ Folth el v gholoj(1644)9) Ee]F oAl nlshA W e Fe
7HAE T v sholof24d)e) HUEYE Fu) v speloj(2244)e] EwH ouvxe vlastd &
e gol B ¥ A
Fhysica‘energy Coppernanowire{16,4,41 i
e 0000 1g0020 00090 200000 ] ‘\_’\U
a7 7 Pl Lt etojof(164,42 2/ o HA] 300K
Y 8& L£EE Mol Fir otk 7] AAE £ Kk ABdINE Sl 5ok £8 BA
o] Wl oF 300KAAEE J00K s 7hrjolth Al g elol o] saElts kel T OF 3R24TK 2.

2§90 AoR BANAL, 1Y 8’01} X el el @ A Holgle HEE w7
BofgEtl, ol Qo] SAEwA el o oA fPez W 2wst ﬁ?“ﬁ:?ﬂ =

ohoo] A EE thermostat W5 g0l 2] Auls 2 sjew Aale] ofsf o olde] £k B

Tempaiztue Temperatue

2000 a0007 GO EOOON
time dep

|
TROLOD i
|

emceranrz | Tenperatss |

‘
|
: B
AN 13000 000 Zarnng 240003 ‘ & 250000 28000 30000y 520000 ‘
e step time sten

¥ 8 3| L oloel 22

B A3E B8 MD 7188 o838 Aldelolsls Falo]l ] v glojoje] qEA Awg A
H 9l Nosé-Poincaré @il $8 A &8kl Nanowire?] Al B oM & Mo Ha3gc)

Session 13, Multi-scale Computation & Nanomechanics_437



7l steleje] wAFY A% Hdagon o Fes Tz 4ol LIS HAsturk
#% unloading MBI B9 AFH b L% 4 £ Wl g B 474
3ol whE GRAA S HE AFE FAY ool

%7l

£ A7E @RAARe] FRHE ALYt vlolas @ AxY dTdEY Agg Pl
AU,

sHuEd

H. Park, K. Gall, and J. Zimmerman (2005) Shape Memory and Pseudoelasticity in Metal Nanowires,
Physical Review Letters, 95, pp.25504.

H. Park and J. Zimmerman (2006) Stable nanobridge formation in <110> gold nano-wires under tensile
deformation, Scripta Materialia, 54, pp.1127-1132.

K. Choi and M. Cho (2006) Fully Flexible Unit Cell Simulation with Recursive Thermostat Chains,
The Journal of Chemical Physics, 125, p.18405-1.

L. Yang, D. Srolovitz, and A, Yee (1997) Extended ensemble molecular dynamics method for constant
strain rate uniaxial deformation of polymer systems, Journal of Chemical Physics, 107(11),
pp.4396-4407.

M. Zhou (2003) A new look at the atomic level virial stress! on contintum-molecular system
equivalence, Proceedings of the Roval Society of London. Series A, 459, pp2347-2392.

S. Koh, H. Lee, C. Lu, and Q. Cheng (2005) Molecular dynamics simulation of a solid platinum
nanowire under uniaxial tensile straint Temperature strain-rate effects, Physical Review B, 72,
pp.08414-10.

S. Bond, B. Leimkler, and B. Laird (1998) The Nose-Poincare Method for constant Temperature
Molecular Dynamics, Journal of Computational Physics, 151, pp.114-134.



