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In this study, the effects of the wavenumber and chirality on the compressive buckling

behavior of wavy carbon nanotubes (CNT) with multiple Stone-Wales defects have been

investigated using molecular mechanics simulations with the adaptive intermolecular re-

active empirical bond-order potential. The key findings are that the wavy CNT models

exhibit a buckling point regardless of the wavenumber and chirality, and show nearly

the same buckling stresses as their pristine straight counterparts. It is also found that,

after buckling, the compressive stress of the wavy armchair CNT model decreases with

increasing compressive strain, because of deformation of the cross-section from circular to

ellipsoidal cylinder.
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Fig. 1 Schematics of part of an experimentally observed

CNTm(S), which has multiple SW defects or vacancies.



Table 1 Equilibrium length L, diameter D and amplitude A of the wavy and straight models.

L (nm) D (nm) A (nm) L/D L/A
(a) Wavy Zigzag longl 19.712 0.470 0.100 41.9 197.1
Zigzag_ long2 19.616 0.470 0.097 41.7 202.2
Zigzag shortl 9.733 0.470 0.097 20.7 100.3
Armchair_short1 10.471 0.542 0.111 19.3 94.0
(b) Straight Zigzag_long 19.809 0.470 - 42.1 -
Zigzag_short 9.830 0.470 - 20.9 -
Armchair_short 10.569 0.542 - 19.5 -
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Fig.2 Schematics and snapshots of the simulation models.
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Fig.3 Compressive stress-strain curves of Zigzag_long mod-

els.
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Fig. 4 Snapshots of the Zigzaglong wavy models during
axial compression, where the roman numerals correspond to

those in Fig. 3.



ZRU, TOIGHIE Straight ET VDO ZTh e B —H LU 7%-.
FBE iz, A CD ool ~7 & 512, Wavy_Zigzag_shortl
¢ Straight_Zigzag_short € 7 WV IXIFIEFE UREEGHZ R L,
Wavy € 7 )b & Straight € 7 )V O BEJ# S D &\ —2d Arm-
chair EFLIEBVWTH AL A, £, WL HH ) ©
ERUEBED, long ETFNVIIH L TEI MBS D short €
TV D EEJE G & RO 3T ADIE L, long TF IO 4 15
&7, Euler DRERMINE —H L 72,

Figure 4 &, JEMERT, FEESP LOEEZIZB T 5 Wavy.
Zigzag longl & Wavy Zigzag long2 D AF v 7 av b %R
T XL 5DETIOVEERATE TR O SO FRE %
Ro7- £ FIREAE AL (Fig. 4i—ii), EEBITHEHIE
KU THRANTR CRIZZ L (Fig. 4 iii) .

BHEPHEATE CRIZEET2RRNEHSNIZT 5720
12, REEWMNTZ21T>72. Figure 5 1, Wavy_Zigzag long2
ETVICBE T BEMO T AOHIMIAES EAHEOLE L, &
EHEEOEAE— NOMAREZRY. EMLRICEVER
A 0ITET 2L, TOEAMIITRT 2EEE— FTA
GEERTHI L 2EET 5. R/NEHAME (1st mode) I,
Fig. 3ICRTHEER (ii: e =¢) TOIEL, ZOMEHA
E-NEIEREEBEO CHTHE. ZOREEE— NIX, Fig
4(b) iii KR T EBOER L —H LTV, —F, SES
F OB OEA € — N GEERERR) (2863 5 EE1HE
i, mANEEME»POBATENEN 2 EFH (2nd mode) &
4 %H (4th mode) TH DV, 0ITELTWVWARWV., ZTD7Y,
Wavy _Zigzag long2 €T NVIE CHOERE—RE2RLEZE WV
5.

FAER S R RERE— M2 LES Z &1k, 3T

80 r
1st 2nd 4th
70 b e
o | TTTTEeea
>
< L — 1st mode
& T ——-2ndmode
L 10 F dthmode "
N
N —_——
~ m=-
NS
0 L L L ]
0 0.005 0.01 0.015 0.02

Compressive strain [-]

Fig.5 Eigenvalues corresponding to the 1st (C-shaped), 2nd
(S-shaped) and 4th (initial waveform) eigenmodes of the
Zigzag long2 wavy model as a function of the axial com-
pressive strain; the inserted figure schematically illustrates
the 1st, 2nd and 4th eigenmodes of the Zigzag long2 wavy

model.
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Fig.6 Compressive stress-strain curves of Armchair_shortl

and Zigzag_shortl wavy models.
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