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1 Carbon Nano Tubes (CNTs)
2 2 Boron Nitride Nano Tubes (BNNTs)
3 Single-Walled Carbon NanoTubes (SWCNTSs)
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1  Differential Quadrature Method (DQM)

2 ANSYS

3 High-order Sandwich Plate Theory (HSAPT)
4 First Order Shear Deformation Theory (FSDT)
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Fig. 1. Schematic of double-bonded micro composite plate reinforced
by Carbon and boron-nitride nanotubes
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Fig. 2. Various distribution of carbon nanotubes at face sheets of
double-bonded micro plate a) uniform b) FG-V ¢) FG-O d) FG-X
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1 Single-Walled Boron Nitride NanoTube (SWBNNTSs)
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Table 1. Mechamcal thermal and magnetic properties of single-layered carbon nanotubes (10,10) (v,,“X"~0.175)
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Table 2. Mechamcal thermal and electric properties of single-layered boron-nitride nanotubes (5,5) (v,,**""=0.34)
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1 Sinusoidal Shear Deformation Theory (SSDT)
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Fig. 6. Effect of length-to-width ratio of micro plate on the
dimensionless critical buckling load versus temperature changes
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Fig. 7. Effect of length-to-thickness ratio of micro plate on the

dimensionless natural frequencies versus temperature changes
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Fig. 8. Effect of length-to-thickness ratio of micro plate on the

dimensionless critical buckling load versus temperature changes
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Fig. 11. Effect of Winkler constant elastic foundation on the
dimensionless natural frequencies versus length-to-thickness ratio

s S 8 5 Sta¥) yiamn SIS 9 Sl om0 VY JSUS
Caliud & Job Comd Oyt coms 2 das

T T T

K = h
—o—K 20GNm )
—a KGN ) %

. —o—K, =60GNm )

— % — K, =S0GN/m

30
ah
Fig. 12. Effect of Winkler constant elastic foundation on the
dimensionless critical buckling load versus length-to-thickness ratio
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Fig. 9. Effect of temperature changes on the dimensionless natural
frequencies versus volume fraction of nanotubes
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Fig. 13. Effect of Pasternak constant elastic foundation on the
dimensionless natural frequencies versus length-to-thickness ratio
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Fig. 14. Effect of Pasternak constant elastic foundation on the
dimensionless critical buckling load versus length-to-thickness ratio
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Fig. 19. Effect of axial buckling loads coefficient in x and y-directions
on the critical buckling load of double-bonded micro composite plate
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Table 5. Comparison of BNNTs and CNTs effects on the natural frequencies and critical buckling load

b odd Cosls by,
BNNT — CNT

b ol Cosli Loy
CNT — BNNT

b odd Cosls by,
BNNT — BNNT

b odd Coois baayg,

CNT = CNT S92

OYYY A, OYYY A,

VYOS YYYS,) YYOTY,)

OYYASY,-

VAYYER, - (Hz) Lul8 3

FIADY ¥ (N) il 2308 )b

b 03latl y9r 4y ji g (S ilisee
igeelS ojl (Shon (LS )b g ulS )b aoeis )3 g ojles (e ¥
Cogl (joeels ojle Sl b () sladlg $U L ol cygl
b olojer b b Bly )3 Cusl g0 byt sladg U L ot
9 blise (e S8 L plgices syt 9 (S slady)

D90 (¢S el Wojl ol 5 s eny ) (Sl e

5 S el gl abug 4 (VL B9 5)See Sl pla ¥
Ol (02> 203 b e by sladlg) 9L L by 5)5 5050
9 Vbl (Sl (ol I ladlgd 9U g ol Wad Coss
o> 22y Gl Il S (e 0 )15 93 50 (633 4 pacie
ol 955 (b oS B 5 Slu (LS b dadg) 5
b ol

SIB 5 8 6, s & Sazayigiysl StV i g ¥
5 b bl E Gl 4 e cudly ojle 9 ik
SeVl p &5 S g @ly a8 Gl GilS L
sy 5,50 3l G o BLbl b LS Cools osins (LS
ol &l G5Bl 55 et )l (o] 85 5 0 b g 03
@ S SUyialy (oS o Gl &S 0 03y (i (ionen
Ol aoyy 5 ojle (g 5> e Sl Sy 68 cupd
ezl aalss o] Sl (3leS )l g b slailS 3

9550 GleS g obl)) S8y gyieS b oled i B

oAb Cughh odd dhsS (Zugile § 4V (hjsels slags)g

A0l L pioed bl je by 5 u)S ladly UL

Slse 055l Il SolSe Lol Linls s 4 ey Liljal | o

Sla il B don 53 g 4Bl ialS ojls g )Sue (e (R jgrelS

b (Rl J ojle 95 (Sloe (LS )b g (b

gl A5 g 0jlw 9)See (i ialS sl ()i adgl i 392

OS5l g il 8 l3El @ e ojlu (e (AIjI L (28

S I T

235 ger ol bl g S ade o) b LS )L & Al

gl A dom ) Wbl o (5)Li8 Cjgo 4y JBLS L el (o

el a8 adgl 15 g Slpu (LS L pials el ()l

Pyden ojl (Sl (leS )L il

adg) G5 5k b ol 95Se s & Jsb s SRl LY
Sl o glaigsa «dly Gl Sl GbS )by (S8

qe

IS 5 (655 ol 2 Sgising) st 1 ely 5 adgl (15 50
S b lize iliseo (058 slag e ypa> 53 5 (et (D
ouiS gl ladlg gl 5 e odle Lolss 9de (o (il 9
bsS Sy 9% cnl p ogdle load 4B ) jlai ) Lo 4y ausly
Syl 5 Sy (658 e b Sgigygl SVl e )5 00
(Slle slop s Jold & (35 4 bgye buly) ol 0ud (gloend
rosd 5 G35 (5985 Lagf it Gyl g mabolite (S S
Jols o 5l oolizl b <8 oy oSl ¥oleo g 045 dubrs 438l
5550 8> oS SVles o bt oo s 4 S by (55
oole b Jed ] Cilise Lelse b 01 S aralS gl (5
a2 e 4 Jsb Cons uabs 4 Job s ke Jsbo S8
Cogi Gyl g (oo puS g lod Ol «S9598y9) St i
Piged g0 (puypy 048

290 )] 25 g0 & paitie b &) dlis @l » Slus b b

s S8 5 Sos )95 (58 4 o)Ll &S ol e — il
0L (6355 9 (ropis D S 655 diile VL ape ol 1
S0 SB)st 4 Cums gy @l Sl el ABl prand ()5
D9 s

i @ Cons (65 ABly guls bd & dtwly (ol ol —0
RSPV

1 ol @glite o) s 290 g delgil (sliwly )3 oled cusdly -z
D9y YL Slaslre cds oads el bl 5900l (5,8

D9 0 o g5 Sygo 4 odel Cowd 4 ulS o Pk 5l slaoMS
S AP £ 93 sy Dliios & gla ol I pSb 8 0
9 Ay Bole )8 slodlglgl & and o LS 92 2 p%0 g
Ble g hyi sbdlggl 5 03 (bliie gin Cuolh gl
B39 9550 S il oo Syl g3 Cnols (g g rboline
Olejed ssb 4 (S ySll g purblise (lane Cou oS loas dyos
dwls pized o Loliee 8 )y gl Al Gl il e
=k B9 905 9 S Al b YL By 95 (LSl yess
39 9550 aalllan (ol )1 (g gles b Co gy byt gl b
25k & (ublize o (S Sl (glalane codond alysS i jgrelS
OPe 93 5 5l Jituwe diej o3lo (85 )5 gy 2)90 lojen
ol 5l ojl )y (g5 32 e Wb oy Sl g 2



A5 1 VA s ATAA Lo ) )l DY 0593 €S yual SlSo owoigen & il

by 5l (U g (58 ¢ iz 5 V.U, T by 9550 Jl o > Calbis @ Job Consd ol plie
b 8y p 6l adgl A5 )b dgrg Wb a8)S ai ol alsS
Lod &l yis sl slod T,, AT 555 Gl 5 L5l

dx g g (N) e gl (Sl (23leS Nes N, Fhiob 2oy 4 ole a5 ys 955ue 1oye 4 Jsb Comd ialial b A
4Bl oo psS 15 (S glacs ) MGSGT, ol 3l el ol &8 sl oo LIS T e domD )3 g 0k

wbww;uw;s MGCST, CcT )QM‘)" Cusls JJb|9> ol).o.tbdul) Ls"):’u u..uLoS )bgu.!w.‘o

‘!Ux ,JMS— D)L»..\a.ua.\.ml.um9«5;)1)9&»))33)%)»;0.10:0‘5:[03;:1)»»

Ly 9 S Syl i oole L};L@ P )11,y led  olos @l ales gl
g/} ype - T 58 oS 55 ol Jgb S8 eliie cupi s A
2 S bl celpd gl WL::T &, Gy U oo oS L5 (655 iile b0 150 b duaylie y3 48 pyend
w2 9 b sty obie cups Gl 515 il (e il gyt 4l
e )5 ST 9 S S rst 330 s & s s sl pilin > Jgo S8
O g3l (Sl A3 sloaddge VL Ty, 0y Gy 6y ol s el BTTS4 e L
NN ol i Sl ¢ 2o 4l 4 g 039 dgue sl
e . By o oS B Ao B inlS b Gl
. , )
PO PR e 0B DB LS s e gl s Jlis 4 ]y e LtoleS
Y 9X sl » 52 b0 O Sy 955 bS5 OS] guly chmlus S le s
S5 Jeuilty 555 I a ol bord oS oo Jsb Sos8 (olido i 4 03 S
ol Ses S0 4 gy L G e hIT>100 e gy
539 9550 (b b (2L (59 9,50 i, LA

b b oYL

:‘3‘:)-\3 9 M&“
e Spe 9 dbe S S5 ped pobs dlis By
oW ol Rusly gy Cogles 3l g 95U (5 )glid dawes 059 dbiw I ¢p yixo
S8 5 i o coles b 4 OVFE YV olads 4 318 b

a ol b > odd di8)S a5 3 0jlwgSee CS > p pS OYolee
ilodds cay ya (g) U ()) Ll o jou0

CS o g @Sl OYdleo 43 29390 ol o T Jos
Table 6. Various coefficients in the governing equations of motions
Ol Lais] g podle Cow 2 8
) ) ) ) ) 9~ 3
o pb o pd o pb o ps .
A 0Sata, ay—05a  ay-2a 2 ARk
a, +a, +a,) oo e . ’ (m) Jsb (M) colbes ‘(m( ) )"‘>L“‘ b, a h A
m)
_ _ _ _ U
a,=a, +2a, oa;=05a,+a, oaz=05a «,=05a+a, Calbes § yoye o sl 3 boals Wy, Vo g
o, =0.5a, +a, a,=05a, a,=2(a,+a,) oa,=a, (N) by e « oS3k s G E
m ) 9x Jg-e ¢ % JI s
W) alaly yo a8 sl s a8l gl el @, B a YU Jeas 4o
() o TR ) " ']Js - PSUR n g Mg sy glaci
Dlodw 03D o g n g é‘ dJ"‘du“’l)sb Gno rGEs Py

(s j5solS Ao} o3le ez S
Oy Sdgdsl o n)S sladlgyl
29 25 g (S gl o S
odle Jobo S8 (olide s Iy, 11,1,

(bl gl (oS Qs g g B D
(sroeblize (e 9 (S0 SUl Gl

WBNNT s WCNT 4

v, v

BNNT > VCNT’ m

9



A5 1 VA oo AT Lo ) )l DY 0593 S yuel SlSo psiigen 4 s

0.
ow,

@, (@) (i) @y,, 0
=B Uy = (2Bgg — Byl u

0,xyy

[GI0]

+ al § uO,xxxxx +

Mi, ()
uO,xxx}y

Bay +3a, +2a, +2a, +a, +ay)s

(BY + 2B, +

XXy

(o +2a + 20, +a, +ay)su)  +

(o, +ay +as +a; +a,)sVV) L -

BV + SV DIWY

+(3ay +3a, +ay + oy + 20 +20,,)sVVY+
(D) + atgs' YW, + 0y s NO0 oy s TW
Qs (2)iwl()i,)y.vmcv +

(DY +4Dy) +20,,s™" + Dy +4a,,s "y, —
2a, +4a, +4a, +4a; +4a, +a, )s“”w;?m,y +
a, s@igo

Iy

@i, (@)
—(ay +4a; +4a, +2a, +4a, +4ay,)s Woreomy T

(K9 + Kyl 2K cos? 0+ K sin® 0wt

wl L, XX

prestress . (i) (i) (i) 1 (1)
N! Woe — 4Kz — K,y ) cos Osin Owy)  —

2K} sin® 0+ K() cos® O)w) + ()

(ZR )i (R,)i (RN A(i) (@) ,,(1)
_a4s ! —0.’9S ! )gx,xxerKw}WO

(0 »
(b +a;s ™"

(i) (i) (R,)i (R,)i
—(2bgg +b,) +ags T +ay,s T+

)i (ZR,,)i ) H(i)

(R, (2R
200,877 —ags " =208 oy

0 (ZR,)i (Ry)i (R,)i\ ()
By —os " oy s +ays )6

.y
Hay, + 20, + 20y, +a, +ay)sOY+
Bay +3a, + 205 +2a, +a, +a,)sO0
Ti Ti Ti Ti
+M] 11 + M122 + MZI] + MZZZ
i i ZR, )i
—(2b) +bY — 205"

i
2,5

ZR i R )i
—ass( )i +as' )l

(R,)iN n(i)
+2a,,5 " )0},’m+
(2R i)

(a, +o; +2a5 +20,; +a,)s ey
+QBay + 30, + 0ty +ay + 20 +2a,,)s O
+H(K) cos” 0+ K(,) sin® O)wy’,, +

2K - K))cosOsin Ow))
+(K§}sin® 6+ K() cos® O)wy,
]Rl(’)gx(l),wt +1 l(i)u[()i’)m -1 (gi)w(()i,)tt +1 l(i)v(()i,)ytr

(i), @ (i), _
LW — 1, Wote = 0

+IRVOY  +

X, Xxtt

ay

0.
ou,’:

_Al(i')u(()i)xx IO

0)i, (i)
56 U,y +

+ s uo’mx
(i)
Uy gy +

(i) ()4,
(4 + Ag )VO,xy

Qa, +2a, +as +a, +a,)s”

(0)i, (i)

(aﬁ + alZ )S uO,yyyy -

i,

o, +o, +as, +a, +a,)s Voo

(0)i_ (i)
(o +a, +a, +o,+a,)s Vo T
(i) (i) (i)
(2Bg + B, )w,

XY

(1)
WO,X)CXXX
i ()

WO,xmyy

(), (D
+ Bll Woer — Qs
—(a, +3a; +3a, + 2045 + 20, + a;)s

(l)iwéi’)x)%y (ujl)

+(—a + a0,

—(a; +a, +a, + 20, +2ay,)s

(Ryp)iy i)
+oays )0

X,Xx

-l
Righ

X, X000

+Qay +2a, +as +a, +ay)s™oY

+a, s 0y

(R)i i) (R, (i)
+Ha, +ay,)s Qx‘m‘ﬁaﬁs ” wa+

() (i) ()
Rl Hx,tt

(i)
+(—a), —ag
(R,,)iN ni)
0,

(R,

+ags "+

FIOP

(@),
o — L W

+Ho, +ay +as +a, +a,)sPo0  +

Vs

(R)ie(i)

(o +a,+a, +a, +a,)s oy

Ti Ti
+Njj, + Ny =0

.
ovy:
)i, ()
(o, +a;+a, +a, +a;)s Up ey

(i, @)
uO,x}w

(0),,0)
- A22 VO,W

(o, +as+a,+a, +a;)s

(i) @y,,0 (i)4,(0)

(4gs + 4, )MO,xy — Agq Vo,xx
(0)i, (i)

+Q2a; +a, +20, + o +a,)s Vogy T

(0)i_ (i)

(0)i ()
vO,xxxx +

Yo,y
(i) (@), i, (@)
(2Bgg + By YWo ey =4S W
iy (@)
WO,xx)ocy -

(a; +a;)s +as

—(a, +205 + 20, +a, +ay)s

i ()
Ba; +3a, +ay +2a, + 20, +ay)s Woregny +
(R)i (i)
(aS + 0./7 )S ey,x.m
R . R N
+(0(8S( ! _aéle) + aas( " - agl) )Hfjxy +
(®i (i)
(o, +a;+a, +a, +a;)s ey T
R

XXy

(o, +as+a,+a, +a;)s

g +ags O, + (o - a)e)), +

»yy

(R)i (i)
Qo, +2a, +a, +a,+a,)s 0"+

Vo

@ g0 (0,0 (B)i gi)
R HM + By, wy, TS o +

V.)0y

Ti Ti (i), (i) (0),0
Ny + Ny, — 1 Wo it +1; Vo,u =0



A5 1 VA s ATAA Lo ) )l DY 0593 €S yual SlSo owoigen & il

(i)

—(a; +3a, +a, + 20, +2a, +a,)s 7w
S(ZR)iwéi)yW),), +Qa, +20, + oy + o, + alz)s(RR)'H)(,”m}

+(_a6S(R,,Rp)i —u IS(RFRp)i B (R”Rp)l ~2a, SRR

—d ~ 20" 1 20, RELT o5 —alyen

+Ha, +as +a, +a, +a, )s(RR)‘Gf)W

(—d;? + 2a3S(RRpp)i “2a, SRR _ SS(RpRl,)i

R,R,))i R, R
_a7s( PR -a, S( P p)‘)e(l)

.y
i RR R,R,))i i
+H(=dD +2a,s" " — 20, s OO+
(RR)i (i)
(a,tas+o,+a, +a;)s" "0

(RR)i n(i) Ti Ti
s 0)’,}"))}} + Rle + R222

R, R R, R i
+(_g§;) +0( S( op Rop ) +0‘1 S( - p,;)l)9;1)+

RV, + RO, — IROwy,, =0
Joi> 9 () U (2) gy o oSl @Wolae j3 00l a8 )5 )15 4 ol o

sl 005 uL) 4

- f={1,2} (2)

/i

(4!, B! D’)=ﬁ(hz,z )0; d
h

(af b)) =3 (12.0()0(2)0] dz @
_2

0’ CD(Z) dz

(g44>g55) _[ (Q44>Q55)2 (3)

(v#3)

ijk >~ “ijk

h
(N, M, RTf)zj._Eh(l,z,CD(z))Q o ATdz
2

OF (F (01 (RS (RS
Sy eS8y a8y Sy Sy

(2)/ (ZR)f  [(ZR,,)f
S Sy s

i 2 ij b
S(RRN,,)f S(.R"R")f (RypRpp) f

) ) »Sij

5] 82613 62 z ) ())
Lz, (Z), 0@ 2 ), 222 o)

h oz 0z* z
.[217 2 2 Qlfdz
-3 0*D(z2) (od(2)Y [ 0°D(z) !
H (D(Z) 2 ’ ’ 2
oz oz oz

(w7

b g (Jol) YL Gyg 955 oxms lis f = {1, 7} YU Lalg,

s eyle sloaly oximd ol OF  uian bl (00)

Adbee (b g (2L B)g 955 sl

&l
[11Z.X. Lei, K.M. Liew, J.L. Yu, Buckling analysis
of functionally graded carbon nanotube-reinforced
composite plates using the element-free kp-Ritz method,

Composite Structures, 98 (2013) 160-168.

ay

509

(R (EOTI0)
+ous uy o+ (2o 20, tas o Fag)s g,

R)i, (i) (i) (Ryp)ivy ()
+(0‘6 +0‘12) Uy sy +(—ay +ags " xx
(R )1

R (i) (R )'+a R

+Hags " —ag )u(‘) +(0s”

M) _ (DY, (R)i i
a;y — g )vO!X'v +(a, +a, +a,+a, +a,)s Vooee
o, +a, +a, +a, + alz)s““'vg“w +

i ZR )i ZR )i ZR
(bl(]l) +0!4S( )i +0.’95( ,,)' ( ,,,,)') (1)
—a, s (o o, +ay 20 + 2a12)s

- dé6 )‘9(1)

X,y

(R,)i

(ZR)i, (i)
W0,y

(R,R,)i

(RR)i (i) (RR,,)i
+a, 5700 o+ Qags " = 2ay,8

(R,)

. . _ .
"4 20,8 0D 4 s 4 20,8

(ZR”)l (i) Ti Ti
" ) W"'Rm"'Rlzz

i R
+(2bD a5

—a, S(ZR,,,,)l

(ZR)i_ (i)
—(a, +3a, +3»0:4 205 + 20, +ag)S T Wy

+Qa, +2a, +as +a, +a,)s" 9P

X,XX)Y

R R R R i
+a, +a,)s™e R

X,y + ((ZHS

1 .
[OAY- 10} (RR)i (i)
2g5; )9,\'1 +(a2 +a3 +a5 +a7 +a4 )S layl\fxxy

RR )i R R )i R R )i
+(a3s< w2, s Rt _a5S< R

R,R, RR
d“ —0.’ S( Ry +a S( p,;)l)g(l)

XXX

S(R[,Rp)i _

(R,R,)i (R,R,)i

_20(5,,” (R,R,)i (RR)I

=208 " —ogys T

(RRyp)T <:> m (i)
+2ays de )0,

+(—ags

(R,R,)i

—-a,,s Pip (RR,)i

-2a,s

(RR)i (i)

oy +a, +a, +og+a,)s -

+R(1)9(1) +R(1) (@ [R(l)W((JUm =0

x,tt Ott

S
/’tl 1("11))(7: + 1[12 1("11?}9' = 0 (U)

4
y) ¢(1) _ (C)

E xx

@) .
50
@®)i (@)
U o

®i, (i)
u(,xyy +

(a,+os +o; +a, +a;)s

(a, +as+a,+oa, +a;)s

(Rpp )i (i)

0,xy

e,

+Q2a; + 20, +ay + o+, )S(R"vé‘)xm +

(R (i)
sV F (C)

o . .
(269 + b + 2a9s( g o st

R,))i ZR i
+ayys' »)i —ags( Wt

R
(a2 —a? + a s + o s ””)')u

+(a6s Rpp)i (l))v(l) +(aS Ryp)

(a5 +a,)sOVY

.
+20,s")

§ PR )1) 0

R))i R,))i ZR
+(a4s( o) +0{9S( o -8 st +b;lz)) (()‘)yyy
—(a, +2a5 +2a, +a, +a, )s(ZR)'wé‘L‘,m +
(RR)i (i)
(a5 + a7 )S Hy,x.m



U VA amio AYAA Lo o) o)l D) 05 cppS peel SlSo stino d pd

Structures, 120 (2015) 189-199.

[13] M. Arefi, AM. Zenkour, Thermo-electro-magneto-
mechanical bending behavior of size-dependent
sandwich  piezomagnetic  nanoplates,
Research Communications, 84 (2017) 27-42.

[14] P. Zhu, Z.X. Lei, K.M. Liew, Static and free vibration
analyses of carbon nanotube-reinforced composite
plates using finite element method with first order shear

deformation plate theory, Composite Structures, 94(4)
(2012) 1450-1460.

[15] M. Mohammadimehr, S. Okhravi, S. Akhavan Alavi,
Free wvibration analysis of magneto-electro-elastic
cylindrical composite panel reinforced by various
distributions of CNTs with considering open and closed
circuits boundary conditions based on FSDT, Journal of
Vibration and Control, 24(8) (2018) 1551-1569.

[16] A. Ghorbanpour Arani, A.R. Shajari, S. Amir, A.
Loghman, Electro-thermo-mechanical nonlinear
nonlocal vibration and instability of embedded micro-
tube reinforced by BNNT, conveying fluid, Physica E:
Low-dimensional Systems and Nanostructures, 45 (2012)
109-121.

[17] M. Mohammadimehr, M. Mohandes, M. Moradi, Size
dependent effect on the buckling and vibration analysis
of double-bonded nanocomposite piczoelectric plate
reinforced by boron nitride nanotube based on modified

Mechanics

couple stress theory, Journal of vibration and control,
22(7) (2016) 1790-1807.

[18] M. Mohammadimehr, B. Rousta Navi, A. Ghorbanpour
Arani, Modified strain gradient Reddy rectangular plate
model for biaxial buckling and bending analysis of
double-coupled piezoelectric polymeric nanocomposite
reinforced by FG-SWNT, Composites Part B:
Engineering, 87 (2016) 132-148.

[I9]R. Ansari, R. Gholami, M. Faghih Shojaei, V.
Mohammadi, S. Sahmani, Size-dependent bending,
buckling and free vibration of functionally graded
Timoshenko microbeams based on the most general
strain gradient theory, Composite Structures, 100 (2013)
385-397.

[20] R. Akbari Alashti, M. Khorsand, Three-dimensional
dynamo-thermo-elastic analysis of a functionally graded
cylindrical shell with piezoelectric layers by DQ-FD
coupled, International Journal of Pressure Vessels and
Piping, 96-97 (2012) 49-67.

[21] A. Ghorbanpour Arani, M. Abdollahian, R. Kolahchi,
Nonlinear vibration of a nanobeam elastically bonded
with a piezoelectric nanobeam via strain gradient theory,

International Journal of Mechanical Sciences, 100
(2015) 32-40.

€

[2] C.-P. Wu, W.-W. Lai, Free vibration of an embedded
single-walled carbon nanotube with various boundary
conditions using the RMVT-based nonlocal Timoshenko
beam theory and DQ method, Physica E: Low-
dimensional Systems and Nanostructures, 68 (2015)
8-21.

[3]T. Murmu, M.A. McCarthy, S. Adhikari, Vibration
response of double-walled carbon nanotubes subjected
to an externally applied longitudinal magnetic field:

A nonlocal elasticity approach, Journal of Sound and
Vibration, 331(23) (2012) 5069-5086.

[4] A. Shooshtari, S. Razavi, Nonlinear vibration analysis
of rectangular magneto-electro-elastic thin plates, IJE
transactions A: Basics, 28(1) (2015) 139-147.

[S]E. Garcia-Macias, R. Castro-Triguero, E.I. Saavedra
Flores, M.I. Friswell, R. Gallego, Static and free
vibration analysis of functionally graded carbon
nanotube reinforced skew plates, Composite Structures,
140 (2016) 473-490.

[6] Z. Lang, L. Xuewu, Buckling and vibration analysis
of functionally graded magneto-electro-thermo-elastic
circular cylindrical shells, Applied Mathematical
Modelling, 37(4) (2013) 2279-2292.

[71D. Chen, S. Kitipornchai, J. Yang, Nonlinear free
vibration of shear deformable sandwich beam with a
functionally graded porous core, Thin-Walled Structures,
107 (2016) 39-48.

[8] M. Khanjani, M. Shakeri, M. Sedighi, A parametric
study on the stress analysis and transient response of
thick-laminated-faced cylindrical sandwich panels
with transversely flexible core, Aerospace Science and
Technology, 48 (2016) 1-20.

[9] R. Ansari, R. Gholami, A. Norouzzadeh, Size-dependent
thermo-mechanical vibration and instability of conveying
fluid functionally graded nanoshells based on Mindlin's
strain gradient theory, Thin-Walled Structures, 105
(2016) 172-184.

[10] M. Nasihatgozar, V. Daghigh, M. Eskandari, K.
Nikbin, A. Simoneau, Buckling analysis of piezoelectric
cylindrical composite panels reinforced with carbon

nanotubes, International Journal of Mechanical Sciences,
107 (2016) 69-79.

[11] A.L. Aragjo, V.S. Carvalho, C.M. Mota Soares, J.
Belinha, A.J.M. Ferreira, Vibration analysis of laminated
soft core sandwich plates with piezoelectric sensors and
actuators, Composite Structures, 151 (2016) 91-98.

[12] L.W. Zhang, Z.X. Lei, K.M. Liew, Free vibration
analysis of functionally graded carbon nanotube-
reinforced composite triangular plates using the FSDT

and element-free IMLS-Ritz method, Composite



A5 1 VA s ATAA Lo ) )l DY 0593 €S yual SlSo owoigen & il

[29] M. Ahmadi, R. Ansari, H. Rouhi, Multi-scale bending,
buckling and vibration analyses of carbon fiber/carbon
nanotube-reinforced polymer nanocomposite plates with

various shapes, Physica E: Low-Dimensional Systems
and Nanostructures, 93 (2017) 17-25.

[30] R. Gholami, R. Ansari, Y. Gholami, Nonlinear resonant
dynamics of geometrically imperfect higher-order
shear deformable functionally graded carbon-nanotube

reinforced composite beams, Composite Structures, 174
(2017) 45-58.

[311 K. Kiani, Longitudinal and transverse vibration of a
single-walled carbon nanotube subjected to a moving
nanoparticle accounting for both nonlocal and inertial
effects, Physica E: Low-dimensional Systems and
Nanostructures, 42(9) (2010) 2391-2401.

[32]F. Daneshmand, M. Rafiei, S. Mohebpour, M.
Heshmati, Stress and strain-inertia gradient elasticity in
free vibration analysis of single walled carbon nanotubes
with first order shear deformation shell theory, Applied
Mathematical Modelling, 37(16-17) (2013) 7983-8003.

[33] Y.T. Beni, F. Mehralian, M.K. Zeverdejani, Size-
dependent buckling analysis of different chirality
SWCNT under combined axial and radial loading based
on orthotropic model, Materials Research Express, 4(6)
(2017) 065004.

[34] H. Razavi, A.F. Babadi, Y.T. Beni, Free vibration
analysis of functionally graded piezoelectric cylindrical
nanoshell based on consistent couple stress theory,
Composite Structures, 160 (2017) 1299-1309.

[35]J. Mantari, J. Monge, Buckling, free vibration and
bending analysis of functionally graded sandwich plates
based on an optimized hyperbolic unified formulation,
International Journal of Mechanical Sciences, 119
(2016) 170-186.

[22] A. Kutlu, M. Hakki Omurtag, Large deflection bending
analysis of elliptic plates on orthotropic elastic foundation
with mixed finite element method, International Journal
of Mechanical Sciences, 65(1) (2012) 64-74.

[23] M. Mohammadimehr, H. Mohammadi Hooyeh, H.
Afshari, M. Salarkia, Size-dependent Effects on the
Vibration Behavior of a Ti-moshenko Microbeam
subjected to Pre-stress Loading based on DQM,
Mechanics of Advanced Composite Structures, 3(2)
(2016) 99-112.

[24] A. Paul, D. Das, Free vibration analysis of pre-
stressed FGM Timoshenko beams under large transverse
deflection by a variational method, Engineering Science
and Technology, an International Journal, 19(2) (2016)
1003-1017.

[25] A.G. Arani, V. Atabakhshian, A. Loghman, A. Shajari,
S. Amir, Nonlinear vibration of embedded SWBNNTs
based on nonlocal Timoshenko beam theory using DQ
method, Physica B: Condensed Matter, 407(13) (2012)
2549-2555.

[26] M. Mohammadimehr, B. Rousta Navi, A. Ghorbanpour
Arani, Surface stress effect on the nonlocal biaxial
buckling and bending analysis of polymeric piezoelectric
nanoplate reinforced by CNT using Eshelby-Mori-
Tanaka approach, Journal of Solid Mechanics,7(2)
(2015) 173-190.

[27] H.-T. Thai, T.P. Vo, A size-dependent functionally
graded sinusoidal plate model based on a modified couple
stress theory, Composite Structures, 96 (2013) 376-383.

[28] L.-L. Ke, Y.-S. Wang, J. Yang, S. Kitipornchai, Free
vibration of size-dependent Mindlin microplates based

on the modified couple stress theory, Journal of Sound
and Vibration, 331(1) (2012) 94-106.

Please cite this article using:

M. Mohammadimehr, M. Mehrabi, E. Shaabaninejhad, Buckling and Vibration Analyses of Double-bonded Micro
Composite Plates Reinforced by CNTs and BNNTs Based on MSGT, Amirkabir J. Mech. Eng., 51(1) (2018) 79-96.

DOI: 10.22060/mej.2017.13123.5543

S ool 5 le jl dlie cpl 4y gyl ol

Q0






