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ITu—T i< W), Ev)os | (5.3)

Z (Tu, 5:)45:
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MBS HE2, R%%Bﬁﬁ T. R ESHRE (4.14) FriifiErisiEd 5 £RE R
T.

HTFT(HOWERRERY, HERIETRE
UE€EH 4, u—AT u=0, Ax0 - (5.9)
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(5.11) 4815 (4.14) 5% ke,

7~y — T EBAERE

Ly FRBUET XK EHILE KR REWIERSG T, PIRR S RN FRE.
(LY RE Fli e RSB0 A 0 K B B e (n151)s (O RAHMT T ETE (B,
JLI161) AT, T8 —Fil S e A FRR—FE AN SR %, AT ERIRT
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Fity HFRTHEOBXRZLEE REHOREN TE, TaRTENURES THREN
R, 55N WELESFAENITART SR LFREN D REERITE Fa
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={ui}T|:Mw:|‘{ut}
XE [Mw]=p[yn]""jr (T, e }7dS

L4 i 3 0 25 7K R A
B TIK], (M), (Mo], Fi—EEBENEEEEe A THRESBHE
F(o)=det({K]—-o{[M.14+[M,I1})=0

t. 7

AT RE PREEWAN N, FE—-NEIK—HBE RS BE2HEEIRBES
B, KEEQHFALR, Ha=bfad=HE , B KMDFET1959FRF 2] T @iy .
RIFRe=b WBHAE, ENnR Rt RERNREREE o R KNFREE. T

2
(-Auy U)e= EI:’I(%)Zdy
H
mu, #),= Lmu’dy

H
p(pv, 8);=p(4-v, ¢)0=pjouw|x=0 dy

%%%g&%]\raﬁ\%&iﬁ) K El=H/N,, #—ﬁZX(N.+1)ﬁ\‘FJ‘)§\{§L$§ {u}={u;,0,,-,
U, o1y On.}Ty EHu 00 REIADHAORUBANE. REXTELLTARN LuiEd
B, iR LB Eu) FTLLRER
w(y)={N, N, Ny N, Hv: 0i ue,, 0i,}"
Hrh, N()=1-3y—E-DH/D*+2((y—-G-DH/1?
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x X Ie
B2 ROAX—ABMERE M3 EmEsE

N, =y—G—DI-2(y—-G-1DD*/I+y—-GE-1DD*/ I
Ns(p=3(y—(G-DDH/DH*=2(y—G-DH/D?
Ndp=—(y—-G=DD¥I+ - G-DhH¥/P

A EY Ll
M, (Au, u)s= HZ‘] I;j(‘_m(u) y

N‘ it
m(u, u),=2m;j udy
i1=1

(-1)t

FEREHE. Sa<LARME, x>LARBX, ERBEN, FHEFBLUR

N
grv=Y_ Biexp[ — Ax]cosiy

i=l
HipA=(0{-1/2)a/H EEWEN, EAKYETBEHELR, 2RES.BRE L, Is, Iz
Ip he &9 R% NIo, NIB, NIRFINIFA, #HhNI0=N,+1, Bt N,=4, NIR=3,
NIB=5, NIF=13, ¢=001, L=1.0, ¢=0.1, H=1.0, ¥ E&ARESH TN I+ E%
RIFIMBZ2UREL, Eh,0, R KBS RERNER, 0o=((1,8751)*El/(mH")' " £%
HE (o=b) EEZ=HEHRINVER.

1 (b/a=1.0, d=H)
pH w3/ a,
™ RTR2L 14D | X X \ AR
0.5 0.896! 0.8971 0.11%
1.0 0,8104 0.8133 0.36%
2.0 0.6807 i 0.6854 : 0.69%
3.0 " 0.5869 i 0.5893 “ 0.89%
» 2 (oH/m=05)
} o}/al
| b/a=1.0 b/a=1,2 bja=1.4 b/a=1.6 b/a=1.8 b/a=2.0
:iauH 0.8971 1.2680 1.6912 2.1608 2.6710 3.2167

d=1.5H 1.0227 1.4359 1.9051 2,4234 2.9850 3.5848
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RAEBABRF. —BREXHN, K4 HBIFHALBAKBRE TR L HH KRR
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On the Coupled Vibration of an Ideal Fluid with a Linear
Elastic Structure

Huang Zheng-ming

(Deparitment of Mechanics, Huazhong University of Science
and Technology, Wuhan)

Abstract

lhe purpose of this paper is to analyse theoretically and numerically the
coupled vibration of an ideal fluid with a linear elastic structure, It is proved
in the papef that the natural frequencies of the coupled vibration do exist and are
all real positive, The paper presents an efficient method to transform a coupled
fluid-structure system to the structure with added mass and the vibrational
analysis of the former is replaced by the latter in vacuum only, Numerical
solution is outlined for the transformed problem and a compact frequency equa-
tion is derived in which fluid variables do not appear, This simplifies the ana-
lysis singnificantly, A convergent proof has been given to guarantee the reliabi-
lity of the solution, The paper also offers a general algorithm combined with
Ritz method, boundary elemenf method, and finite element method to analyse
the transformed problem, Based on this algorithm, one can apply a known struc-
tural analysing program, with a little modification, to solve many different
kinds of fluid-structure coupling problems, Some numerical results are given to

show the efficiency of the algorithm,

Key words fluid-structure interaction, existence, convergence, general algorithm



