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Vibration Analysis of a Rectangular Plate with Stiffeners
Using the Transfer Stiffness Coefficient Method
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Abstract © The vibration analysis of a rectangular plate with stiffeners is formulated by using the transfer

stiffness coefficient method {TSCM). This method is based on the concept of the successive transmission of

stiffness coefficients which are defined as the relationship between the force vector and the displacement vector

at an arbitrary nodal line.

In order to confirm the validity of the present method, bending wibration analysis for a rectangular plate

with stiffener is carried out on a personal computer by using the present method and the finite element method
(FEM). Through comparing computational results of the TSCM and the FEM, the effectivness of the TSCM
from the viewpoint of computational cost, that is, computational time and storage is demonstrated.
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Fig. 5 Second natural mode

Fig. 4%} Fig. b2 AEFEE-S 40x2000 8] B@2

A2 mdidte AeddAEez 13 2 23
THEEE AN Bt
33 YATSHA Bl

Y #AAL 29 g FANTANE A

AT H o2 FRsg) Fig. 34 ARl z3e]
Ho| Fold m), AR FHrIEE AL 23
7t Fig. etk ARFEEe 40:2001Y BHaL=
VR, ZeeEe] IAEZ2 100N, YHY RAF
=E 1HzelA 400Hz7}A) 1Hz z¥Ee=z A4y
™} Fig. 6011%1 6714 #]3A = Table 14 135H
exA Y R F e & of-gEtar vk

Fig. 7& %“ﬂx]ﬁ 14 =dl o] 14 275355 =4
FHe 122Hz9) ASFE Fig. 39 A49L 713E of
BRY AF-LHL AL Zoltt Fig. 7 €74
o] Fig. 49 12} /22 847 & d-$51 =
£ Z9% = Ak

Fig. 8& FAAG 2dy 24 25355 =4
e 168HzY AT AfRS 71XE o, B9

Aesgs Addg ZFo|th Fig. 89 4] Fig
5ol 22 IHEE 49 & f-gHI 1S g9l
& = A%tk
N,
g 184 :
P
n% (R = g
158 ;
0 e T S VT S

Fragqueney [l4z)

Fig. 6 Frequency response curve

g 2E AAATY AT

gy 4584 Aotge) wTE Tl 2

Agey =239 2 daggo WS TE9
ATk

g 5

:rfr%Z

Fig. 7 Response by harmonic force excitation of A
point (122Hz)

Fig. 8 Response by harmonic force excitation of A
point (158Hz)

4. & E

AAATY 2 A 712 Ade T sle
A AFEE 088k BA7 739 Az
BE Tz AT 2 AT sy Larg
&5 AAgsslth 281 o) ¢S HEeE
A =239 5 PEEsitt. BRARNE Ze A
@ Tz dEiN F283Ed dg FAALES
FaEsith Ak Y FEAS F987] A8

o FPasgoes FL AJEdd g FAHA
e TG {22 AFHAGAA F P
og FAAN FHE R E29, HANE e
BRTzEY JAFHAN LA T #T

2249 W AR AellA Ey, ANAzE
oju} A4t Hlmz] delqE SFEhE o F QI8ITh
53], 522 AFH Aol faage=ze A



A

299 TR A4S 2E 2P FEEY
o1z 4 eleh

z 7|
o) wEe 002HE P ARG ATV 25A Y
o ate] ATHUL
it

1. K. J. Bathe, 1996, “Finite Element Procedures”,
Prentice-hall.

2.N. S Sehmi, 198, “Large Order Structural
Eigenanalysis techniques Algorithm for Finite
Element Systems”, Ellis Horwood, chap. 1.

3. M. A Dokainish, 1972, “A New Approach for
Flate Vibration: Combination
Matrix and Finite-Element Technique”, Trans.
ASME  Journal of Engineering for Industry,
Vol 94 No. 2, pp. 526-~530.

4. J. T Doyle, 1983, “A Spectrally Forrmlated
Finite  Element for Longitudinal Wave
Propagation, Infernational Journal of Analytical
and Experimental Modal Analysis”, Vol. 3, pp.
1-b.

5. M. Geradin and S. L. Chen, 1995, “An Exact
Model Reduction
Structures:  Combination
Dynamic Stiffness Matrices”, Journal of Sound
and Vibration, Vol. 185, pp. 431~440.

6. E. C. Pestel and F. A Leckie, 1963, “Matrix
Methods in Elastomechanics”, McGraw—hill.

of Transfer

Technique for  Beam

of Transfer and

i)
afoh

T. HoRFEARS, =HEE=, 1988, ‘EEhETLE -
$al—i 2>, ERBAGHA, pp. 105110,
8 29%, 94, 1998 ‘FAedAATE9 G
2 2 =g og ABEBY A FE
2, L eRdTTEs] AUy =84,
pp. 303~358
9 EHE, A9, 198 “AebAdAsEd 9
AAR F2EY ZAARATHY, FFLE53TF
Z 83 A, Al 83, A 55, pp. MO--956.
EHE, 7, 1999, AT Aegs olF
g tiekgl dEARE e FZEY FAFHY
Rer|A e =24 A4, A 239, Al 23, pp.
344~ 356.
D. H. Moon and M. $. Choi, 2000, “Vibration
Analysis for Frame Structures Using Transfer
of Dynamic Stiffness Coefficient Methed,
Journal of Sound and Vibration”, Vol. 234, no.
b, pp. V2o~—T36.
Hir, FHE, 243, 2002, “ras-Fded
AATHE o8 T2 F2EY HE G
A, 4R T =84, A 129, Al9E,
oo 674684
Deok-Hong Moon and Myung-Soo Choi, 2003,
“Development of Sensitivity Analysis Algorithm
for a Straight-Line Beam Structure by the
Transfer Stiffness Coefficient Method”, JSME
International Jowrnal Series C, Vol 46, No. 1,
pp. 133~144
Maurice Petyt, 1990, “Introduction to Finite
Vibration  Analysis”,
university Press, pp. 229~293.

10.

11.

12.

13

14.

Element Cambridge

_49_



