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Fig. 1. The geometric parameters CNT reinforced multi-phase lami-
nated composite plate resting on elastic foundations
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7 Impulsive load
8 Half-sine

9 Triangular
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5 Multiscale

6 Chebyshev polynomials
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Fig. 2. Hierarchy of the CNT reinforced multi-phase laminated com-
posite.
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Table 1. Material properties of the multi-phase nanocomposite plate
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Fig. 3. a) Comparisons of central deflection history of an (CFRC) com-
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Fig. 4. Effect of the weight percentage of SWCNTs on the central deflection of plate (4 7= 0k)
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Fig. 5. Effect of the weight percentage of MWCNTSs on the central deflection of plate (47= 0 K)

Aliseo (550 bl (512 SRS JU Codi (551 dw o jonels é“k(” EM"; §9) 32 Ol N S gl dilises jg s,y pili0 IS
AT=+

S ysbplan Cusl ol 4B S ai o w =V ol Sig e gepoliy laSS msg 0 & psbilen S Iy Sl By Sy 3 ol

b Gag 35 0 3 e Lod (il edd oV g 53 9 09800 oaliie 359 350 53 (liwe Cujopels 4 dlggill (139381 b b lgis 50 5 ¥

o5 S slagsyg sl Gl ¥V USS @ aa g b bl tans e Gl VAL QR Lulyd oY Joar 4 ae g b Lol S e gy el

S oo Iy Gl g oo b s (I3l L gl GRS T 5T e g amd ialST ) By 300 58 Slgiiee Al S5

oS el o) e )5 03 g 5 sl slosalite LB s lglgil

Calis Jgbo 3 bod @i 0920 pSb Y =V ¥ goad ple)S blusl (s (il o ()5 Al 59V 2938

5 aama)l g g bl Jib o oo wig e 8B A UK b Gl blasl cops ol 5
Cilie slalod (gl SSL Sk o8 (536 o RiselS Byg Sre Bog i Sles Bl 59y p SIS (slod s B Y JSS

ATy Hlos (6550 Lol md o lid AT=0+ N+ V0¥ K olis clise glacwbus gy SkSL L cod (o5 aw el

A w =V ol S5 doyd g e3g o)lis 5 g5 il lglgil sl o3l 0o ah =Y Ve g0 s b culis g9 dw sl o ool

55 D B9 S e j> daui oo odblie &S job len sl o aid ) S5 gg 5l Al .l ool s8AST u Hlon (g0 byl .l 0n

AY



Qe BVY dmio AYAY Lo o) o)l B 05 cp peel SlSo stino i

S o My Gl uslius Jobo o Lo ilise gl o ol iy 4 8l g (oS glag e oS o) ) ke a8 Sy
M o il b s o L A JSE pwiomen S e JLid |,

_ICN){dCN= 100 02 [ ICN;‘dCNz 100 1
o145k | I“Nd“M= 500 1 == =1"Mq“"= 500
= == "Ng“N= 1000 Eoaacl e 1M1= 1000 |
£ g 015 CH, (CN
£ — - CNGCN= 2000 £ == 1-"/d""= 2000
o 01 o
e - 0
3 g 0.1
© ©
T 0.05 o
[= [=
= += 0.05
L L
O 0 O
0]
_005 1 1 1 1 1
0 0.05 0.1 0.15 0 0.05 0.1 0.15
Time (sec) Time (sec)
oyl S oyl A

Fig. 6. Effect of the of CNTs aspect ratio on the central deflection of plate (47= 0 K)

SSSS (550 byl pw 9 SSU Hb Codi (g5 amw &e(.}wlf Swoliad G)wb 593 2 M5 Wb b Cons T M USS
w =Y, AT=+

L3 (5318 A Cujorals (Seoliad Gl Al ol )3 (e V07°) (9 35 30 jud (595 2 b (oo S 9 CEIESy glod i3 1S Y Jgo
0yl I ()5 Al 5l dlisee (59 o3 9 (2 Camd L (SLSU
Table 2. Effect of temperature rise and volume fraction of fibers on the central deflection (10~ m) for simply supported CNT reinforced multi-phase
laminated composite plate with different SWCNTSs weight percentage.
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Fig. 7. Effect of temperature rise for different plate aspect ratio on the
central deflection of a simply supported multi-phase laminated com-
posite plate reinforced with SWCNT for different plate aspect ratio.
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Fig. 8. Effect of temperature distribution on the central deflection of a simply supported multi-phase laminated composite plate reinforced with
SWCNT for different temperature changes.
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Fig. 9. Effect of the foundation stiffness on the central deflection of a simply supported multi-phase laminated composite plate reinforced with SWCNT
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