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/M Vibration of plates
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' Field representation using RBF
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Data bank of RBF
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'  Displacement, Slope and Moment

- ‘\J\
2

w(x) = > W(s;,x)p(s;) + Z O(s;,x)q(s))

Displacement j_;

0(x) = ZW (s;,X) p(s, )+Z ®,(s;,x)a(s))

Slope =1
m(X) = ZW (S;,X) P(s; )+Z ®.(s;,x)q(s;)
Moment =1
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1 Imaginary-part fundamental solution

i_ (2) @ ¢;
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' Constructing the six kernel functions
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VY]

Two cases

()

/

representation

g (X)=[W {p}+[O.]{a}

Clamped plate Simp yF;ﬁ:tgported
Boundary w(X)=0 w(X)=0
condition g (xX)=0 m(X)=0
Field W)=[WI{p} [ dl{at |wO)=[WI{p}+[A{a}

m(X)=[W,{ p} +[ @ [{ a}

Eigenequation

3,(20) . (Ap)+1,(49)3, 4 (Ap) = O

l.(Ap)  J,..(Ap) _ 24p

1,(Ap)  J.(4p)  (1-v)
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/- Clamped plate

W(X) = O——> [w]{p}+[0]{d}
O(x) = 0—>W, |

X e B

det{SM |=0 <]f‘
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Flow chart of the present method
' for clamped case
/ Governing Equation
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v Simply-supported plate

)
)

W(X) = 0 ——> W]{p}+[®]{q}= {0}

m(x) = 0 ——> W, ]ip}+[0,]la}=

xe B @ Nontrivial
RAC) 0
det{SM |=0 =
W, 0, 0
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Circular clamped and simply-supported

VY]

200

plate using the present methods

-200 —

Logarithm values of det [SM]

-400

Clamped plate <7.540>

Simply-supported plate <6.963> T

\L
A4

T: true eigenvaue
S: spurious eigenvalue
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Mode 1 (A =2.221) for simply-
supported plate
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Mode 2 (A =3.728) for simply-

VY]

supported plate

0.8

0.67

0.4

0.27

-0.2

-0.4

-0.67

-0.87

-
-1

@ MSVLAB, HRE, NTOU

18

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS



Mode 2 (A =5.061) for simply-
supported plate

VY]
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M Circulants

Discritization into 2N nodes on the circular boundary
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M Circulants

CZN:
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M Degenerate kernels for circular case

(0.0)

(0,0)
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1/ Eigenvalues of influence matrices

Ay = y /12 [J (10,29 +(=D'1,(A91,(AP)]
4, :4_/1[35 (A)J,(Ap)+(ED'1, (A1 (AP)]
v, = 130AI A+ Y, ()

:%[J /(AP)3,(Ap)+ (D 1 (Ao), (A0)]
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Singular value of influence matrices
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/M Determinant for clamped plate
/
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1 Eigenequation for clamped boundary
/

()

o,=4,0,— 1V,

e NA T (2P ) F T (ZP) I (10)]°
- 43,04p)d,(Ap) - (D)1, (Ap)1, (Ap)
=0, (=0,4#1%2,--,+(N-1),N

e J, o), (Ap)+1,(Ap)d, (Ap) =0

Exact eigensolution

@) MSVLAB, HRE, NTOU 115200 NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS



I Determinant for simply-supported plate
/

DD DT DT
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i/ Singular value of influence matrices
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Eigenequation for simply-supported
) boundary

VY]

()

Exact elgenequation of clamped plates

o, = A0, — 1K, L
= (J, (1), 1 (4o) +1,(1p)d,..(1p))
e > (|z+1(/1,0) , J,..(4p)  24p )S:pugous
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Exact eigenequation of simply-supported plate
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Circular clamped and simply-supported

VI .
_ plate using the present method
o0 Clamped plate <7 540>
Simply-supported plate <6.963'._.> T =

T S

=T
<4.611>

-200 —

Logarithm values of det [SM]
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T: true eigenvaue

S: spurious eigenvalue
-400 T | T | T

2 4 6 8
Frequency parameter

32

@ MSVLAB, HRE, NTOU THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS



()

Il Comparisons of the NDIF and present method

Kang Present method
W(s, %) = J, (Ar) W(s:) = (3o(4r) + 1(4)
RBF 0(s,%) = 1,(Ar) 05,0 - W0
Clamped Jf(ﬂr)ll@ﬂ(ﬂr)+‘]l€+1(ﬂr)|l€(ﬁ'r):O ‘]E(ﬂ’r)lml(ﬂ’r)_l_J£+1(ﬂ’r)|£(ﬂ’r) :O
plate J,(Ar) =0 No
- |£+1(ﬂ,l’) ‘J£+1(lr) — 241 | €+1(ﬂ’r) ‘J€+1(ﬂ’r) Zﬁ'r
Simply- Lo 3,00 (- * T 1o
supported ,(Ar) (Ar) - @-v) |, (Ar) J,(Ar) (1-v)
plate J,(Ar)=0 J, (AN, (Ar)+3J,,, (A1, (Ar) =0
T t t CHEEF method
reatmen Net approach Dual formulation with SVD updating
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M Circular clamped plate using different methods

Circulant method . .
NDIF method :
0 —| —— Present method
p— - ° : . T
= . v T<7.799>
7] . T <7144 o
S -100 — - . 62306> ST
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§ _ 6l s T <6:306> : :
= . : <5.906> . .
» S ° ° ° .
£ 200 - i :
;§ <3'1?6> <4.611> o
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So il S :
S {
T
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M Conclusions

<)
B

1. Field solution can be superimposed by using the
two-point function (RBF).

2. Diagonal termsin the influence matrices can be
derived by L"HoOpital’ s rule or invariant method.

3. The eigensolutions for clamped plate can be easily
determined using our approach.

4. The eigensolution of simply-supported problem is
contaminated by the true eigensolution of clamped
problem.
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The End

Thanks for your Kind attention
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