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Fig. 1. Schematic figure of different porosity distributions along the thickness [10]
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ehaie )9
¥ ool — ¥ ool — ¥ odl — V) ool ¥ osko — ¥oaljl = ¥ oslw — V 5,5 Sipe bl
(2&+1) (28 -1) .(2n+1) .(2n-1) (2&+1) .(26-1)".(2n+1) (27 -1) o
(2&+1)".(26-1)".(2n+1).(2n-1) (2&+1) .(26-1)".(2n+1) .(2-1) 2
(2&+1).(2&-1).(2n+1)".(2n-1)’ (2&+1) (28 -1)".(2n+1)".(2n-1)’ 2
Eyan B9
JoxS o3l S50 bl
(48 + 4> -1) (48° + 4> -1) o
(48 + 4> -1) (48 +an> 1)’ 2
(48 + 4> -1) (48 + 4> -1}’ ?
Ol gluste (2o (359
YOl 0,8 — ) ool Vs =V by =V by Sy s
26 +1).(27-&+05) .(27+&-05)"  (2&+1).(27-&+0.5) (27 +&-0.5) ?;
26 +1) .(27-&+05) .(27+£-05)"  (2&+1) .(27—-E+0.5) (27 +&E-0.5) %
26+1).(27-&+05) .(27+£-05)"  (2&+1).(27-&+0.5) (27 +&~0.5) o
) e . (& :pqm':,:ﬁqmzizqﬂ_bw’
é, :H[r‘j(g,n)]gf w(&.m) ;;C 9 ;;C (28) Cm)"" ¢, (S.m)
Jj=1 P 4 L4 . .
e o bEM=DD d 8= > Q) EED (1)
¢, =[], &m1 (r¥)
- (=22 e, =22 .,28) 2" § ()
¢ =TT, &m1™
Jj=1
Oszen D9 00 03> ioled P glalex s d > (YY) el 5
olao T g JS5 dwtin slaaseS slasi b ply 1, (¥F) Ly, reosd Olate gl ldlor W Joome il sy v e, 0d,, 00,
bl o JS awin 3l 5y sl ol 2j g @ (WV) dly )3 M puging Wil Jspome 4l

lp iz 5550 ulpd cod laky @lsi jl Wiges n ) Joax M P

ol s BB VASVS] s K el
b o &l Je m:(q+l)(q+2)_l_ -

2
I el (535l @b o908 meyinST b Gy b9y oolel 2
lise sty 5 dbalas oid €,,.d,, 00, Jgiome S & G oMl auiin oluly & dian b 2y @000 Ciman

Lgd oo 4o 0 Cyge 4 Siye blyd g )9

1 Base Function

A5



(w
ol _ 9" 5
k' = IA{kvassm( et )}dédn
(&
e _ 90" 4
k; —JA{ksamz( ol )}dédn
(e
11 ¢ 8¢1X X AXY
kddj{ Car 2t @ 4)
L
d 411, ( on  on }dé:dn
de __ %% a¢l ¢]y
kij _L{dn( o¢ 577)+d66(877 o8 } &dn
(@
66 a¢y ¢y
G
k=], ksa44772'73(¢v @) +ydEdn
op’ 0P
1 22( 67])

H o plo (e i Canl (B (s b Gl 0 ol (6l
L ol 4 56 sl han> Jo & bl L 33,8 i byl
loslatwl b isleS” Slyw )b polie g iy Sl Juos sl i,
039l Gy 5> gy 5 'poyidl alis S5 g 5308 slagsds,
03> G yisleS Hb @y olgsds (g)lde Tl yelaie ol (gl 2o 0
Lo 039 plie 3w 15,5 o dle s ple’ g pdlie g 39d oo
o329 pdlis e 5 a8 &S cansl [KL] s pilo 0329 plio sliss Sl
Sk yeS (i (g jl ekl b e Sl pe i (028
LY V] 098 o0 dmwlbre yileS

1 Sturm Theory
2 Bisection Method
3 Eigenvalues

ASY

6_1_[ 8_1_[ 6_1_[ :{0 0 0} (\“a)
oc, 0d, Oe,

D9d oy ek Ydlre ol 4 yxie (YD) dlaily o

[KL]{d, +=0 ()

) 92 9 x99 «Sypome I (IS s aw ya (VF) alal,
(1Y) ey @90 42 [KL] (sl plo bl (imom 29500 Joli
.w] ol 4».9; )]0) ).)

kcc kcd kce
[KL]= Kk k*
sym k* (Yv)

g gy ys (YA) Laily) )90 4y (s )i (gl il (s3]
("A)
(il

kass (a¢w ¢W

)+
k;c :J: m 86Z aaég )
a2 ¢f)
n on
v Og  Og
_1Px % ¢/ +pxy(6¢i . ¢j
0 of 0 ony
og" ¢W og' 0¢;
+p, 1 ( 6?7 ) (877 o¢ )]+
E _p og" of;
771772 —= (" -9 )+ 2(acf 6g)
k, og" of
déd
7717732(077 on )} =



MY 5 ADR dsio AF-) Jls ¥ o)l BF 053 syl SlSo siao 4yt

81,5 Al Seil g (G318 u yilo (SWle S Shg . ¥ Jg

Table 2. Mechanical properties of metal matrix and graphene nanoplatelets

Bl sloasligl (Shy
JSeal] 5 1/ Sl Jpo
NAYYS gl L pd
Sl y p)SokS N FYID S
FagySee Y10 BS54l gl Jsbo
ogil V/0 o9LS adl gl cubus
FlogSue V0 OBl adligl o pe
oo iz 5l s pmle S
JSbISS Y- S, Jgo
il sl Gy
Sopio p p)SolS AAF- S5

Jol €99 (15 sadilyi ol g Jol go8 JSIET 23595 131 4 J1a 5 (5500 bl oo o (559000 ST (68 3L )2 e gy (SR Fgue

Table 3. Convergence of P-Ritz method in uniaxial loading under clamped boundary condition for the first type
of porosity distribution and graphene nanoplatelets distribution of first type
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Fig. 4. Nanocomposite plate under boundary condition
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Table 4. Comparting of critical buckling loads of nanocomposite plate reinforced with graphene nanoplatelets
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Fig. 5. Comparing of critical buckling load in uniaxial loads mode in term of length to thickness ratio of rec-
tangular plate under simply support boundary conditions

-3
7 ><10 T T T T T

porosity distribution1-GPLA
—©— porosity distribution1-GPLB
—&— porosity distribution1-GPLC
= = 'porosity distribution2-GPLA
= %= :porosity distribution2-GPLB | -
=+ 'porosity distribution2-GPLC
-------- Uniform porosity-GPLA

+==%:== Uniform porosity-GPLB
Uniform porosity-GPLC

(]

a1
=,

N
~

Dimensionless biaxial buckling loads

-
T

0
20 25 30 35 40 45 50

03l (5350 gl i Codi _ubaimnn (§59 Croldus i Job Comnd s 11 (5595%0 90 (6,145 ,L s > WileS Slyon )b dug il & S

Fig. 6. Comparing of critical buckling load in biaxial loads mode in term of length to thickness ratio of rectan-
gular plate under simply support boundary conditions

AVY



0.03 T T T T T
porosity distribution1-GPLA
—©— porosity distribution1-GPLB
g 0.025 =& porosity distribution]-GPLC | 7
g = = :porosity distribution2-GPLA
&n = %= :porosity distribution2-GPLB
= 0024 = 4= :porosity distribution2-GPLC | 7
é ’L ------- Uniform porosity-GPLA
5 > ++=%-= Uniform porosity-GPLB
2 0.01 54; R Uniform porosity-GPLC
E-‘ t S8
& 001f
5
£
A 0.005 |

o3l (5500 bl oo Codi uaino (359 Ceolbuds @y Job Comud G 2 (o2 (513551 Sl 45 (LS (Sl poes 4L dun e Y JSUS

Fig. 7. Comparing of critical buckling load in shear loads mode in term of length to thickness ratio of rec-
tangular plate under simply support boundary conditions
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Fig. 8. Comparing of critical buckling load in uniaxial loads mode in term of length to width ratio of rectangular
plate under clamped boundary conditions
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Fig. 9. Comparing of critical buckling load in biaxial loads mode in term of length to width ratio of rectangu-
lar plate under clamped boundary conditions
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Fig. 10. Comparing of critical buckling load in shear loads mode in term of length to width ratio of rec-
tangular plate under clamped boundary conditions
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Fig. 11. Comparing of critical buckling load in different loading in terms of Pasternak constant of elas-
tic foundation for rectangular plate
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Fig. 12. Comparing of critical buckling load in different loading in terms of Winkler con-
stant of elastic foundation for rectangular plate
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Fig. 13. Elliptical plate under clamped boundary
conditions
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Fig. 14. Comparing of critical buckling load in term of weight fraction of elliptical plate under clamped boundary
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Fig. 15. Comparing of critical buckling load in term of weight fraction of elliptical plate under clamped boundary
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Fig. 16. Comparing of critical buckling load in term of weight fraction of elliptical plate under clamped bound-
ary conditions for porosity distribution of third type
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Fig. 17. Comparing of critical buckling load in term of diameters ratio of elliptical plate under clamped boundary
condition for first type of graphene nanoplatelets distribution
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Fig. 18. Comparing of critical buckling load in term of diameters ratio of elliptical plate under clamped boundary
condition for second type of graphene nanoplatelets distribution
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Fig.19. Comparing of critical buckling load in term of diameters ratio of elliptical plate under clamped boundary
condition for third type of graphene nanoplatelets distribution
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Fig. 20. Isosceles triangular plate under SIC2C3 boundary conditions
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Fig. 21. Comparing of critical buckling load in term of the ratio of the side of isosceles triangular plate
under different boundary condition
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Fig. 22. Comparing of critical buckling load in biaxial loads mode in term of porosity distribution coefficient
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Fig. 23. Comparting of critical buckling load in shear loads mode in term of porosity distribution coef-
ficient of isosceles triangular plate under different boundary conditions
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