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Vibration of plates
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Governing Equation:

is the lateral displacementw is the lateral displacement

λ is the frequency parameter

4∇ is the biharmonic operator

Ω is the domain of the thin plates)1(12
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h w is the angle frequency

r is the surface density

D is the flexural rigidity
h is the plates thickness

E is the Young’s modulus
n is the Poisson ratio
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Field representation using RBF
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Data bank of RBF
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Displacement, Slope and Moment
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Imaginary-part fundamental solution
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Constructing the six kernel functions
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Two cases

w(x)=[W]{p}+[Q]{q}
m(x)=[Wm]{p}+[Qm]{q}
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Clamped plate
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Flow chart of the present method 
for clamped case

Governing Equation
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Simply-supported plate
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Circular clamped and simply-supported 
plate using the present methods
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Mode 1 (λ =2.221) for simply-
supported plate
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Mode 2 (λ =3.728) for simply-
supported plate
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Mode 2 (λ =5.061) for simply-
supported plate
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Circulants

Discritization into 2N nodes on the circular boundary
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Circulants
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Degenerate kernels for circular case
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Eigenvalues of influence matrices

)]()()1()()([
4 2 λρλρλρλρ
λ

λ ll
l

lll IIJJN
−+=

)]()()1()()([
4

λρλρλρλρ
λ

µ ll
l

lll IIJJN ′−+′=

)]()()1()()([
4

λρλρλρλρ
λ

ν ll
l

lll IIJJN ′−+′=

)]()()1()()([
4

λρλρλρλρδ ll
l

lll IIJJN ′−+′=



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

25
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

The eigenvalues of matrices

[ ]

T

NNN

N

N

T
WW

Φ





























Φ=

ΦΦΣ=

×

−−

−

−

22

)1(

)1(

1

1

0

00000
00000
00000

00000
00000
00000

λ
λ

λ

λ
λ

λ

L

L

L

MMMOMMM

L

L

L



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

26
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Singular value of influence matrices
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Determinant for clamped plate
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Eigenequation for clamped boundary
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Determinant for simply-supported plate
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Singular value of influence matrices
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Eigenequation for simply-supported 
boundary
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Circular clamped and simply-supported 
plate using the present method
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Comparisons of the NDIF and present method
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Circular clamped plate using different methods
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Outlines

1. Introduction

2. Methods of solution

3. Illustrated examples

4. Discussion

5. Conclusions
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Conclusions

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

2. Diagonal terms in the influence matrices can be 
derived by L’Hôpital’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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歡迎參觀海洋大學力學聲響振動實驗室
烘焙雞及捎來伊妹兒

http://ind.ntou.edu.tw/~msvlab/

E-mail: M91520022@mail.ntou.edu.tw
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The End
Thanks for your kind attention
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