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Fig. 1: Breadboard model of a smart reconfigurable
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Table 1: Material constants of SUS304

Constant Values
Young’s modulus [GPa] 197
Poisson’s ratio 0.30
Density [g/cm?] 8.0

Table 2: Lower and upper limits of design variables

(mm)

Lower | Upper
dx 85.0 125.0
da 18.0 25.0
ds 18.0 25.0
da 45.0 90.0

ds 0.5 1.5
de 0.5 2.0
dr 2.0 8.0
dg 2.0 8.0

Fig. 2: Model of displacement magnifying structure
O o NTHRE BB O MmN Z2 £ 2 1[TRT. b, M
BHE SUS304 TH Y, ZTOMEMHRMZM 112757,

3 ZEuMAEBOZENERLEHER

AMFETHEET NEHREIZIRD 3 DO TH 5.
o [EAHRENEL

o NI

e I—YAItH

ZZTCIRMIMETE LT, BIERESBEm AL, 20
KD 2 HRZHED. Lz -T, RAD LS IZER
3 3.

max. : f1(d) = (First natural frequency) (1)
f2(d) = (Tip displacement) (2)
st.rdl<d;<dV i=1,---,8

22T, fild) XEEREE, fo(d) 13K 2 DA
FRHIZAL 0.1mm % 5 2728 &, B4 U B AL

2
* g
*
Pareto solutions He
15} s
o
° e 'bx
& o0 o,
o
= ! @ “co° 32? od® M&*
o o 6© 00® © O ™
£ o © ® o %*
3 %OO o ©
g 05 %0 © og e
et o
I e
a o
0% o
o
© o
o
0.5 - - / o
Particles of last generatiol ©
o
1 . . . . . . . . .
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Ratio of frequency

Fig. 3: Pareto solutions of DMS multi-objective opti-

mization
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Fig. 4: Clustering result of Pareto solution using k-

means
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Fig. 5: Characterized cluster 1 by using principal component analysis and one of the configure in cluster 1
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Fig. 6: Characterized cluster 2 by using principal component analysis and one of the configure in cluster 2
(8] Mg, INREE, HA R, £ HNBGEREHE

R U ENIERERED N L — N4 7 ik, 5
60 [AFH R HEAE G 2, (2016), 3HOS.

This document is provided by JAXA.



"
18 ",‘*
et
1.6 q"”u
1.4
51,
9 18
€ 21.0
g 0.0 e - - 2
2 0.8
g-02 :
Q
S04 0.6
2
i 0.6 0.4
]
-0.8 04 06 08 10 12 14 16 18 20
dl d2 d3 d4 d5 dé6 d7 d8 Ratio of frequency
(a) Principal component analysis (b) Typical shapes in cluster 3

Fig. 7: Characterized cluster 3 by using principal component analysis and one of the configure in cluster 3
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Fig. 8: Characterized cluster 4 by using principal component analysis and one of the configure in cluster 4
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Fig. 9: DMS from the past studies
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