FR2ENETEE WMHE FA et 2]=EF, pp. 666~669.

zEo 2% AA 4

e 5% 722 WY

o=

=)

Structural Dynamics Modification via Reorientation of Modification Elements.

HojQut ur@ Al
Eui-Il Jung and Youn-Sik Park
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ABSTRACT

Substructures position is considered as design parameter to obtain optimal structural changes to raise its dynamic characteristics.
In conventional SDM (structural dynamics modification) method, the layout of modifying substructures position is first fixed and at
that condition the structural optimization is performed by using the substructures size and/or material property as design parameters.
But in this paper as a design variable substructures global translational and rotational position is treated. For effective structural
modification the eigenvalue sensitivity with respect to that design parameter is derived based on measured frequency response
function. The optimal structural modification is calculated by combining eigenvalue sensitivities and eigenvalue reanalysis technique
iteratively. Numerical examples are presented to the case of beam stiffener optimization to raise the natural frequency of plate.
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Figure 2. Positional design variables
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Figure 4. Layout reorientation design variables



TTTTH] T
17T s
Ll
P
- .
T T
heration 0, o, =581H; Iteration 5, o, =6.10Hz
(Zm =03kg) k=100 N/m (Zm =03kg)  £=1000N/m
Il il |
Lo i
o
1]
ENEERN
EEaRmAas.
T
Wteration 12, o, =6.78Hz Iteration 34, o, =781Hz

(Zm, =03kg)  k=1000N/m

Figure 5. Locus of five beams during optimization

Meration 0, o, =6.34Hz Heration 5, @, =7.09Hz iE.
(Zm, =005kg) k1000 N1m (Tm, =022t0) o Nim
T J—
i [ |
[N
Reration 15, @, =7.544z lteration 24, o, =7.76H: !

(Zm =03kg)  k=1000N/m
Figure 6. Rectangular fixed layout pattern and beam
width changes during optimization process

5. &

Y AYsel A% YL FAA T
WS Hg oz PGt BB

gol W vy B8 F2E AY 9K
dA WEE @ FZE WFE A B

Mo mo oM

o oo o

% 7|

2 dFe IVAAATAY "HE ARE g%
FEA WA 71£(2000-N-NL-01-C-148)3} F &t
FAY(BK21)2) A el 23 ZHYYr)

(Im =03kg) £=1000N/m

~d
(Tm, =0.3kg) k=100 N/m

i 1 i I 1 1
Iteration 5, ®, =6.66Hz
(Im, =0.2kg) £=1000N/m (Zm, =0.28kg) k=100

iteration 22, o, =1.28Hz

-~
(Zm, =0.3kg) k=1000

fteration 15, o, =6.874:
(Im =03kg) &=1000N/m

Figure 7. Cross fixed layout pattern and beam width
changes during optimization process

Size Position optimization
optimization | 1 beams | 2 beams | 3 beams | 4 beams | 5 beams|

Baseline plate

8.21Hz 7.76Hz TB0Hz | 767Hz | 7.88Hz | 7.80Hz | 7.81Hz

«Maximum adding mass: 0.3kg
Tablel. Comparison of fixed layout pattern vs.
present layout orientation methods
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