42 12 Vol.42 No. 12

2016 12 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Dec. 2016
( 100124)
Tersoff
: TB 303 DA © 0254 —0037(2016) 12 — 1798 07

doi: 10. 11936 /bjutxh2016080021

Coarse-grained Molecular Dynamics Model and Mechanical
Properties of Multi-layer Graphene

YANG Qingsheng SHANG Junjun LIU Xia
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Abstract: To investigate the behavior of multidayer graphene ( MLG) and other graphene assemblies
effectively a coarse-grained molecular dynamics ( CG-MD) method was developed which conquers the
limitations of experimental observations and full atom simulation to some extent. The CG-MD method
based on Tersoff potential was used to simulate large scale graphene. The coordinates of the model were
needed in the process of computation which greatly reduced the time of modeling. The comparison
between the results of full atom model and CG-MD model was made. It is proved that the CG — MD model
can predict the tensile behavior of MLG accurately and it has great significance to producing graphene
fiber with high performance.

Key words: multidayer graphene; coarse—grained model; molecular dynamics simulation; mechanical

properties; failure strength

sp2

45 6 7

: 2016-08-08
( 11472020)
(1962—) E-mail: gsyang@

bjut. edu. cn



39

12

Liu

n=12 ---

L=nL

( carbon nanotube CNT)

Martini

CNT

12

Liu

2224

T\

0\

\AMVJ

anv
? Aqwmv

14

:Wu

13

. Titov

15

Pandey
Cranford

'fﬁ ,fel'
ﬁ\ &,

acvuae}a@mmv

\)

’ \\1" \\. o)
O

al/g\) nva

__ﬂa.el'

i/

\></ Al\ \
ﬁv Aqu ao'

16

B @ﬁ

18
19

; Li
; Wang

17

: Cranford

r

Martini

20

Coarse-grained model and full atom model

Fig. 1

16

21

1
(2)

S

Tersoff

Tersoff
V

'j(r) = aifR(’ij) +bifA(ri) fL(rLj)
e

i
Ay

aijz‘:l;bij

20

. Ruiz

Morse

2526

N
Lernnard-Jones

(3)

o= (2)"-(2)]

Tersoff

http://www.cnki.net

o

t=}

023 China Academic Journal Electronic Publishing House. All rights reserved.

(C)1994-2



40

2016
n 36 360. C .
n =2 Tersoff B C B
1 2 3
LernnardJones e =0.022 92
eV ¢ =0.346 9 nm. C 2.6.11
1
Table 1 Parameters of coarse-grained model D 36 576
(d) :
NVE
B/eV 1386.8
300 K 1 fs.
R/nm 0.41
y

D/nm 0. 06

AleV 5574.4

Al/nm™! 17.439°5

A2/nm ™ 11.059 5
2

LAMMPS
27
11.912 20. 277 | ’
) m 2 i Fig.2 Multidayer graphene with different stacking
x y zigzag
armchair 3
9 408
2 352. 2 3 3.1
3

0. 335 nm. NVE

300 K 0.94 TPa = »

1 fs. y 177 GPa
(130 +10) GPa **
4
4
2 11 45°.

0.335 nm 5

45.928 nm x 7. 374 nm x 3. 685 nm.
2 0.984 nm. A 1
2 2
37224. B 13 - 2
11 2
724 -+ 10 6 2
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Fig.3 Tensile simulation results of onedayer full

atom and coarse—grained models

4
Fig.4 Tensile failure of onedayer graphene

Fig.5 Tensile simulation results of bilayer full atom and

coarse—grained models

6
Fig.6 Tensile failure of bilayer graphene
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7 Fig.8 Tensile failure of threedayer graphene
Fig.7 Tensile simulation results of threedayer full
atom and coarse—grained models
3.2
2
A 9 9( 1)
10 B C
10( b) B C
A B.C
B
C
B C
D 11
9 A
D B.C

Fig.9 Tensile simulation results of model A
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Fig. 10  Tensile simulation results of models B and C

Fig. 11
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