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Reddy

b h *r 0
, 2z r0 * Reddy (8]
Uf(r,z;t)= z¥r, t)- &3(¢+ w, ),
Us(r,z;t)= w(r,t),
U, r oz LW , ¢

,B= 4/(3h%)¢

&=z¢,- ﬁzS(d’,r+ w,r),
&= zWr— B(¥r+ w /1),
Y, = ¢+ w,, - 3Bz2( b+ w )
Hamilton , Reddy
Fio-

1 1 1 1 _
- B r(rP,),,,+ B rPe,,— r(rQ,),r+ p r(rw,,),,—

(er),f'I' Qf:_ ]l¢,n+ sz,m,

1 1
- IUW,tt_ er_(r‘b,n),r+ 32]37(rw,rn),r>

.

M, = D11(¢,r+ V¢’/r)— EFn(w,r,+ WA),r/r),

Mo= Du( Vb, + ¢/r)— BFu(Mo »+ w,/1),

Pr= Fu(®,+ V¥r)- Hu(w, .+ Yo, /1),

Po= Fu(W,+ ¢r)- Huy(Mo. .+ w. /1),

Q= Au( P+ w ), Ro= Du(P+ w, ,), M, = M, - P,,
Mo= Mo- BPy, Q,= Q.- 3BR,

(D, Fr, Hu) = sz E 20t %
11, 11, 1) = _11/21_ ‘/2 s s s

h/2 E "
(Aa, Dag Fu) = .[h/22(1+ V)(LZ,Z)(]Z,

Diu= Du- BFy, Fu= Fu- B, Au= Au- 38Dy,
h/2
Das— 3BFu, (Io, I, I, I3) = j_h/zp(l,zz,z“,z%dz,

Ii= 1i— By Ii= 11— By o= [,- {3,

Dy

(7)

EvDp .

2 Reddy  Kirchhoff

(Bw)= [P(r),w(r)]e",
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® - (8 (6) (1) . (Pow) (bw),

- %1”WJ,r+ Or= LGd- Hr0%w , (9)

1 1 4 1 _
- B r(rP,),,,+ B rPe,,— r(rQ,),,+ p r(rw,r),r—

lootw+ Br0? Lty B Lo, (10)
(9 (10
L TS T p.-"zw = TPt [P oo Byt (11)
2_1d| d _
Ty dr[r dr] T or dr(r¢)
(1) (9
BF fw + (p+ Blyo?). 'w—D” Tho Jpwtw— [P b= Q, (12)
BFy w4+ (Au+ 20 Pw— Dy d(Au- 1107 b= 0, (13)
Diu= Du- BFi, As= Au— 3D we
(12) (13)
KY= 0 (14)

y={u 4} K ,

Ku(=2) = BFu+ (p+ BLo?) 2 0@, Kif %)== Dn-%= [

Kzl(,- ) - BFy + (Aur B> mz) .._-27 Ko 2) —_ Du .._.2+ (as 110)2),
(14 b ,

de/K( ) Jw = B(Fhi= Dl u)( <"+ M)+ M)+ Muw= 0 (15

N(i= 1,2,3) 3 3

det/ K(- N] = Kii(- MKn(- M- Kp(- NKa(- N = 0 (16)
(15) . ,

© (19
(+ Ny =0, (17)
y = E’(F%l— D11H11)(.-"2+ }\z)(.-"2+ N)we
3 R (16) 1 , 2
. ’ N ’ .y 1 .

w = 0, M = 0, Pr= 0 (18)

w= 0 ¢= 0, dw/dr = 0 (19)

=0, dw/dr=0, V,= 0, (20)

Ve =rQr+ B[ T (rPr)- Pe]'
% r , , r= 50
y= Cy, (21)
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o . (20) (9) (120 (13)
dy/dr= 0, r=0 - (2)
(2+ NJm= 0, (3)
m= Cy r= ) (A4)
dm/dr = 0, r=0 ()

C2 : P Xz p/Dom == D Mk =

[Ph/Dox, m= w' (17) (21) (22) (23)~ (25) \
M= At (2)
(26) (16)
det/K(- X)] = A0+ Bo'+ C= 0, (27)
A= B(LIs- I3) A+ Ioly, (28)
B= B(Fuli+ Dula— Dula— Fuli) X+ (pli—= Dulo— Auli) Xe= Aulo, (29)
C= [B(DuHu- Fii) k- DuAu] X— (Dud+ Au) Ap® (30)
(27) ©=0, C= 0, Reddy Kirchhoff pe pa
R B(DuHu- F1) X+ DvAw, 1+ po/(70Gh) (31)
Pe= Diuk+ Ay T o1+ 4pSs17en)P
[3] < (27) Reddy K irchhoff wp o
wh= (- B X [B*= 44C)/(24 ) (32)
, p = 0, Reddy Kirchhoff
G a- Ja*— be
wh = g?“ " : (33)
ab ¢ (28 ~ (30 =0ab c
2 2
_ h” & L |
a = 8[1+ J7 (]+ 21(1_ Vi ND Wel 34+ 15 J;wc],
8’ Wt A
b= 3(1— V)D{“ 420(1- v D “Y
2
c= L 34+ ,3:_0 %(ﬂc ‘
3
3.1
, (14),

B= 0, ksA aa A, . b
Du(kdsu—p)(-2+ N)( 2+ Mw =0, (34)
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Pe= T, p(;/;rksAM). (35)
(32), (28) ~
(30) B= 0, kA Aus
A = Ioli,

B= (pli— Dulo— kAul) A~ kAulo,
C= kAuDn N~ (Du)e+ kAw) Aep®
.p=0

6k.G
Of = [ h r J@ 1+ —2 }—
n? 12 ND k(1= V)
2 2
1+ —2 } th 25, (36)
k(1= V) 3k.G
[ 11,12]
3.2
, hi=1.=13=0, . (27) Reddy
Kirchhoff (p=0)
s % o \ 176 @ .
O = (*)c[1+ 120(1= V) DQJ [1+ &4(1- V) p (37)
o w%\{ J@ } (%)
3.3
. (31) (35), .
C C
a = cr 1 = cr v y
Pa=p { * ksAJ P e pS/(70Gh) ()
, (37) (38), .
" 17h* J@
W = w%[1+ ksDGh J%Q(J 3 1 84(1— V) J7 (40)
" 140(1- v) Nt
(39) (40 ,
) <1
) A= (pepe pa)b/D
h/ b , B3I 4 20,
¢ 2 > W= (mR> (‘L)Ha (J%"
wp, )b’ JPh/D h/ b ,
L¥ 4977 4,

(39) (40 1 2 .
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Analytical Relations Between the Eigenvalues of
Circular Plate Based on Various Plate Theories

MA Lian sheng, WANG Tie jun
( Department of Engineering Mechanics, MOE Key Laboratory for Strength and
Vibration, Xi’ an Jiaotong University, Xi’ an 710049,P.R . China)

Abstract: Based on the mathematical similarity of the axisymmetric eigenvalue problems of a drcular
plate between the dassica plate theory (CPT), the first order shear deformation plate theory ( FPT)
and the Reddy s third order shear deformation plate theory (RPT), analytical relations between the
eigenvalues of circular plate based on various plate theories are investigated. The eigenvalue problem
was transformed to solve an algebra equation. Analytical relationships that were expressed explidtly
between various theories were presented. Therefore, from these relationships obtained one can easily
obtain the exact RPT and FPT solutions of aitical buckling load and natural frequency for a drcular
plate with CPT solutions. The relationships are useful for engineering application, and can be used to
check the validity, convergence and acauracy of numerical results for the eigenvalue problem of
plates.

Key words: classical plate theory; shear deformation plate theory; eigenvalue; buckling; natural fre-

quency



