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Application of Boundary Element Method to Dynamic Problem for Composite Thin Plate

Tetsutaro KaAwakaMI and Youichi OGURA

Abstract

The plate is one of the basic structural members. Therefore, various researches both for the static and the dynamic
plate problems have been carried out. However, in these research, the plate was supposed to constructed homogeneous
material. The researches on the composite plate problems are carried out little.

The dynamic properties of composite plates are analyzed by the boundary element method in this study. The composite
plate is defined in this analysis by combining an infinite thin plate and a finite thin plate, that is casted into the infinite plate,
and whose material properties are different from the infinite plate. Therefore, the composite plate problem is reduced to
a coupling problem of the two plates with different material properties.

To investigate the dynamic response of the composite thin plate, numerical analyses for some models are carried out.
In these numerical analyses, the ratio of the flexural rigidity of the two plates and the angular frequency of the harmonic
cyclic loading are chosen as the parameters. The numerical results of the relation between the ratio of the flexural rigidity
of the two plates and the dynamic response of the deflection (lateral displacement), and the relation between the angular
frequency of the harmonic cyclic loading and the dynamic response of the deflection are shown. The results show the
dynamic response of the composite plates well, and also confirm the usefulness of the proposed method for the composite

plate problems.
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Fig. 2 Coupling of infinite plate and finite plate

HBI S, RANEOHEFTEROES—ET 5, Lich
HNELUTHES ZEWHRETH D, T EORAELRE
aNs.

2.5 HERTFE

2T, A E e i BEMRER A2 E T %
ROBINIER R 2 L RF 2 5, i, BEARS HEAX
(14), a7, @1, @4)=&&#E L HENE LT, BT iE
S ZLIEARARETH B Z Lo, KRR TIE, BERERE
(BEM : Boundary Element Method) = & % ¥l @t Ik
EFRHWTHL Ze 35, BRAEREBORHE LTI, 78
FEEE DRI E >, SRR T OB W3R 5 C b b HEIE
WL TW3, SEREINNIVRERDITONS,
BERfS RN 14, A7), @D, Q4RO %2FETT
% 7-®1z, Fig. 2 2R L7781 Dy O85R 0D, B Xk O
D, DEEF 0D % Zh Z nRsk i BER5E UL L 72 1,
BUERES %21TS. 72 L2 2Tk, TERSIT %b b 3RAEE
BifE L, B DINOARCFEET 2D LTHEL S, B
SEITHROBERRES SRR (14), (17), 21, @QO)RKRD~ b
V7 ARBIRD X 512z 5,

- [S1(Vn7/l1)] + [D1(Mnu1)] - [M1(8nu1)]

+[(~%1+VJ@M]=up 27)

[0Sy (V2] + [0 Dy M) ] — [(% I+ aan1>(anxu1)]
+8nx[V1(u1)]:8nxup (28)

[S(V ate)]— [DoMe)] + M)~ | -+ + Vi) | =0
(29)
SRR FAC IR



SUEA I 26 5 % W O BRI 9 2 SRR O ST

[00.84V 0]~ 30 D Mz)+ | ( 5+ 30 M ) Bncaes) |
— Ona Va(u2)]=0 (30)

2T, MAFE L, 2FHEE DB X UHEE D i E L
TWaZEew2ET, £, TIEZHEMTIIZEL, XAD XS
wREh3,

0
. (31)

ZORRETIE, 271)~@0)Ricid 8 HMORAENIFEEL,
HEROAL E—HL TRV Eabhd, DXz, B
M 26) K% (29), (B0)FITFRA L, LEBK O EEE 1T,
(27) ~ (30) R &8 —RIFERNCEHLT 5, AR N
EFV—RGERXO~ M) 7 ARBE, ROLS12i5.,

=S Dy —M, (=I/2+ V) || Vo Up
=S D, M, —(1/2+V2) || My 10
—0:81 D —(1/240M) Vi || dwar | |G
— 082 0Dy (—1/24+0,Mz)  —03,V2 w 0
(32)

FREBEAICELS ZEick D, EEER D ETow
HENROONE, ZOHENTERLOYHEYHNTH
FEHMNERIC BT 2 B ERD L Z N TE 5, Hl2iE,
B DN TOEESICBIT 2 7:baiE, (20)31c (32) K 2 fi#
wlEshIERETCOYHELZRATIZEICL IR
ZEMWTED, &, EHED.NTOEERCBT 2b A
X, (32) AERENTHE S WER E oy (26) X %
AL, fE D 2B 25R L TOYEE LT L I,
ADRRATZZ Lk RE S,

3. BERtE

3.1 BESHEETN

BiEEtE T 7 v % Fig. 3 1R d, $EEtEE T v LT
W, SERRSEAR P AR o B 7z 2 PR o SR RHE & e E
U, SRR & BREARIE & ORMIMELS £ O, ASEO
AR E I A - L35, BEFTERBEE LT, 2
MRN8 & 0% O B O MEFRFAR N O B EEELS B O
27 bADIBESHEEET 5. KN CHER L 7oAk
BB X O /8T X —% % Table 1L 12~ d. %7z, KFEHN
BV, FARNHRE) S 2 HEEfA E 2 P S EE O
L0 y=20a OALEIC 1 HEE LTz,

3.2 HESEHRER

Fig. 4\ EEMERES ORMIME Kz & % O 4 O R
DWW K £ D Ko/ Ki=0.1 8 X U8, FFIEEEO A
FABE 0 = 10000 (rad/s) DBE BT 3, M EHER S
F U2 ORIBER T DI bADS A ERT, RIFICEWT L
EORIFFIEFBROEHERL, THORIIES2EKT. X

#H1%5 (2003)

Fig. 3 Numerical analysis model

Table 1 Material properties and analysis conditions
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