98

B X

K& EMERAEXLE
% 32 % % 3 ¥ 1995% 8A
Transactions of the Society of
Naval Architects of Korea
Vol. 32, No. 3. August 1995

Receptance %ol &3}
B8-S Z+= Mindlin®-i3 72419 3584

dg8r e

Vibration Analysis of Mindlin-Plate Structures having Attachments
by the Receptance Method

by
S. Y. Han* and J. H. Chung”*

8 o

WY 228 RZANE 3, Ao 549 22 Endd = FRPEH & B30
o AZ2AY, AF-ATYPA T JAAZY T2 HFHE A7 748 BiAY A58
& estadol g A S Bob 2 A7 e WL receptancest ¥7HA9 receptanceE ¥
At BEAY n/AEEN 2 FANELEH S AR o2 S 4 A& receptance T 3
£ A A7) AYEe Ay 3 AR AN} of¢ 23 R Jaepiy BEE #
7] W 2ol AwolwA] MindlinB#3F FERAE 8o, Mindlin@#+F 73249 recep-
tance® 737 948 assumed mode- Lagrange 5434 €& o& v3te Y-S P23}
et olwf AEFH L Timoshenko BFF FE& o9 42 & ZE g3y & A3, 44
T8 9 AM o|FAHe 1/824 2d& Yoz Y FAANS FHPdd BATAXN AAG
W o] A & Hoch

Abstract

In ship and offshore structures, there exist many local structural systems which may
be regarded as a combined structural systems composed of thick plates or double wall
panels and attachments reducible to damped spring-mass systems. For vibration analy-
sis of such a combined system, an analytical method based on the receptance method is
presented in this paper. The free vibrational characteristics and forced vibration re-
sponses of the combined system can be calculated by synthesis of receptances of the
panel and attachments. To calculate receptances of the panel, it may be regarded as a
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Mindlin plate for consideration of effects of shear deformation and rotary inertia and
the assumed mode-Lagrange s equation method is applied using Timoshenko beam
function or polynomials having properties of Timoshenko beam function as trial func-
tions. Through some numerical calculations, accuracy and efficiency of the presented

method are shown.
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Fig. 1 A Coordinated system of a thick rectangu-
lar plate
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Fig. 3 A damped spring-mass system having 3
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Fig. 5 Mode shapes of a square thick plate with
a spring- mass system(b.c.:S-C-S-C)
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Table 1. Frequency parameter ©=ey2(+vipa*/E for
an isotropic thick square plate (h/a=0.1)
having a spring-mass system (Ms/Mp
=0.5, fs/fp = 1.0) at a point (0.4a, 0.3a)

with a spring-mass system

Boundary | vfoge | rovepance metod | BB | Reylghiite method| FEM.
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o | 1| e [ 16
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* Using Timoshenko beam functions
** Using polynomials
*** Frequency ratio between with/without an attached
spring-mass system

Transactions of SNAK, Vol. 32, No. 3, August 1995



Receptance ‘8ol o1& $718-§ 2He MindlinH3 72749 2g44 105

weba B Ao a AAlE receptance WHY &
e o 4 3o, Il receptanced AT W)
AEDd M 42 TimoshenkoX® TFE59
AAE 7E O & Abgto] A &Holrt,

5.2 Ay-AZ3 A} RIHE O|EXTEX

o] FA Tz g AL A o] FHe] 1/8
ZaRed M F 539 7NN AHEE RAT Y
it HIHAENE S99 AF-223A4 7
7He Ao disl FAAGE fY3c ¥ote 3
F-2Z A gl AF27e 1FAHRY A
Aol 1/22 Hsla, A%y Aee Ay
A o] DAAEF7E ol FAEL A R 1{
AEFY $UES HE) o|FATZY recep-
tance® 7] & ol FA FRE Amoly ¥
gog Aggtel dAN AAHre 7] WHE
Argeln, AAZAL AP dEAA R o) vnE
o2 NASTRANE AH&3le fgaayd] o
AM= 3 Ykt oo APRYL BeLE
Abgstel md st AdEAREN /A ESTE
Table 29, ZHA %58 & Fig.6°1 7tz Byeh

Table 29] AtZA#E Re E A4 AAg
receptance™ 3 NASTRAN®| ¢ @3] ol
HA 43 AFYAAE F 3% FEEM vzEy 7
Aol et 53 AeHe| H¥e 10% =
A8 Hola gled, ole oFATEE Huwoeiw
AFRoz 2dxy{e] g A2 dden Ao
Y 5 2AAEY FEHE neldty mdHed
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* Using Timoshenko beam functions
** Using polynomials
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Fig.6 Mode shapes of a double wall panel with
a spring-mass system(b.c.:5-S-S-5)
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Fig.7 Steady-state response at center point of a
double wall panel to harmonic excitation
force(magnitude:100lb) applied at the
same point
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