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ABSTRACT

Structural Dynamic Modification(SDM) is a technique to improve structure’s dynamic characteristics by
adding and removing substructures or changing material properties and shape of structures. This paper describes
SDM techniques applied to a large structure with too many DOFs. The goal of this SDM technique is to modify a
large structure efficiently for its natural frequencies to avoid excitation frequencies. In this case, models reduced by
Component Mode Synthesis(CMS) method that is a coupling technique are used to analyze a large structure
efficiently. This paper considers a helicopter deck model with 55,000 DOFs as an application..
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FIGURE. 2 FE model of the Helicopter deck

Natural frequency Excitation frequency

1st 4.03 Hz
and 488 Hz {—L—GE
{ 3rd © 7.36Hz -
rztﬁ TTHZ TO6 HZ l
i 124 Hz
oth 13.67 Az 13.8Ha
7th 14.04 Hz r—J

3%, FAE A% BF vldse,

Table 1: Natural and excitation frequencies of the
helicopter-deck

h
6", 7" 1 A
2o 3
e

P
T
F5}5

9o B8 By 39 4" a3
S5 iR Fafd 231 RAE
th. 2 ER olE 1f AFFI AR

o] WolX|EF SDM & F3tojok o

42  Helicopter-deck 2 Modal-strain energy =
a

Modal-strain energy & 1 I+

ol 7 L‘_ og

AFFol 7+
il & FopEh o A% 394" 6" 1]
a7 nf AFFE AFA A GEE o]
T—H"{} modal-strain energy £X& ¥of ¥th 1¥
Lz E_‘:——] modal-strain energy *EOIC}

6" mode 7™ mode
Figure 3. Modal-strain energy distributions of the
helicopter deck
¥ a¥s BH,

helicopter—deck YW#& &
e BEo] ol REo ud ZHE Bl
k. I BE o] R EAANE t3
g g3 ez HAAINA o)

ook %

— 854 -



43 BuN 2™z
BAAE 2% 4 ¥ 11 719 plate R4 F
GRS e l= 8

FIGURE 4 Reinforcements
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Table 2 Optimal thicknesses of reinforcements

st and 3rd 4th sth gth  4th
Modified
frequency [4.31Hz 543  7.65 11.71 1194 1427 1440
(CMS)
Modified
frequency | 4.3 541 765 1.7 11.94 1425 1438
(Full model)
Initial 403 488 736 11 1109 1367 1404
frequency

Table 3 Modified natural frequencies
(Excitation frequencies : 6.6, 10.6, 13.8Hz)
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