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Free vibration of the cylindrical panel made of functionally graded materials resting on
pasternak elastic foundation subjected to magnetic fields using first order shear
deformation theory
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Abstract

In this paper, magnetic field effect on the free vibration of cylindrical panel made of functionally graded
materials resting on pasternak elastic foundation using first order shear deformation theory for simply
supported edges is investigated. The governing equations of motion are obtained by using principle of the
Hamilton and energy method. These equations are solved by the navier method. The effect of geometrical
parameters such as the radius to length ratio, thickness to length ratio, sector angle of cylindrical panel and
Pasternak elastic foundation on the natural frequencies are studied. It is observed that the natural frequencies
of cylindrical panel made of functionally graded materials with increasing the radius to length ratio,
thickness to length ratio, and sector angle of cylindrical panel decreases, while its stability increases by
considering the effect of pasternak elastic foundation. Also the natural frequencies of cylindrical panel made
of functionally graded materials increases by applied magnetic field and influence of magnetic field on the
higher natural frequencies is higher than that of the lower frequencies.

Keywords: Free vibration; cylindrical panel; functionally graded materials; first order shear theory; magnetic
field.
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1. Functionally graded material



Vo lou /8 0499 /1FRF Jlu /o )L g Lo jlw Suwilso

Setas¥ s 1 s slace sleilgiant By -1 S
S ol

Gog 3l eslawl b éulo.u.w Lylgy-Y-Y

Jol asi yo (oo
Oldee oJsl aipe (hy SO s (698l eolanal b
b gl olazhe s sl L ol ol
2] g so 48,5 Sl )0 (V) abasly &30
U (x,6,z)=u,(x,6,2)+z28,(x,6,2)
V (x,0,2)=u,(x.0,z)+zB,(x,0,2) v
W (x,0,z)=w (x,0,2) ™

@=0) b slw axio Hbul> wy Uy U, a5
‘:Bx W.mb‘_@zje‘xdub)o%;@

el x5 0 Glaysme Jom ohss i 4 By
Sge & slalgial B sl ot Sl Ly,
M osd o aitgs 5 s,
£ =& +1Kk,

ggzggﬂxg

1+z /R

0

0 Vo TZ7,

=y, +77, +-5—FC )
7)(0 7)( X 1+Z/R
S - Hy

“ 14z IR
Vo = My

b oole wiogal gl e (Shp 5598 L
Cwles le:.w‘) 5 cﬁ‘?" @U o> p 6"\-;‘93*“‘ Ay
Falb Gl boas wols oylis Ll S co s dlwg
Iy b e S8 lalginl ding ez S Jlg
Qo o hals

$9) eebline Ol 25U pwyn 4 dllie ol 0
Uz 0 dlge jlsadansle glaslsiwl B ol olalss )|
d...\fo ‘5;..:).1 6)93_: )l oolaiwl L\ JLJ).:.M:L\ ;S.wﬁﬂ ).MMJ »
55U Beims ol jo el S5 4 o3Y g go ails
sblly o ok GlapulS B (g, (emrbloe plowe
L oS, deSle OYolas ol gy o &g 4 alizrs
s 0l sy (6531 gy 5 gea ol 1 oolil
20,8 o o 5ol g,y 5l eolanwl b Yoles oyl

Slailgsw! BU of3T elikes ) -¥
Alno dwsir —1-Y
O Sbpwl SawYl s p s s aileal
A e ) USE Glae B ocwlis 5 R glad L Jsb
Jode a5 ail oo (0 7z 00 dlge iz 5l ailgiul 098 o
bl 0 Sl ol Syee 4 o S g Slss
S Jo o aiS o s (V) aaly Ojg0 4 JL Cwls
bise S Ol gl iy
9(z)=89 +(%-9)(z/h+1/2)" O
H oy o3 o 2 b GlsS Jpae F o5
I b sless Joue Oy 5(Z =—h/2) Glalg
m .ol (Z =N 12 Glalgial L oYU coond o
ol 2l z a0 oole Slo yel b eaas Las
YU assS o0 ) UKo silae (%, 0,2)  Slaee piwgw
2 Pl el amio o) 8 lalgial KL cenl) Caes
s g8 68 <ol ) Sl Sl e (s,
25l 18« Kg K Iy P I-SCT L
ol 5l oolizal b gy Bl o1 bl )| oygesYge s
o S e e85 bl 2 655 Ghe) 5 pgthees
Sgsn (o daldl )3 Jol 45

1. First order shear deformation
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