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In this study, topology optimization of the frequency for two materials composed of elastic and
viscoelastic parts is presented. We conducted the two-step optimization for elastic and viscoelastic
materials with objective functions for minimizing dynamic compliance and maximizing dissipation
energy, respectively. The two-step optimization method is demonstrated on several examples under

different frequency loading conditions.
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Fig.1 Standard linear solid model (three-element model).

3. METIVERBNEY - RBELREDEE

fENTE T L EFig2loRd . “IRTHEEET VO LN
SEAMEL, SEMICmRE T ICE YR ELY 5 2 5. EITE
FIVOFEIITableliZ E & 8 5. BEMR, FEREROR
FEHITITable2 2" d . KiEMERDO R R A KBS T 5720
SPE IR I T BREH CRRFHEIR PN D90%HITE L, K5 ERD KR Y
~—H1X80%HIIE T D L HORE L=

FRREHRIEIC L o THEBU L S 72 R oEB) H R RITR
XTHEZLNS.

(—0’M +K)U =F (7)

ZIZT, MK, UBXUOFIENEFNER~ N v 7 A, Rl
M~ b w7 A, BARENZ BV X O RS IRE
N7 VT D AR OBEITIE, Mt~ FY > 7 2
DI R OEERIME~ N v 7 R L%,

ARFFETIE, WA &R R E N E R =2

FBBEEETHHER

TA T AME, Bk RV —RRAET S BB
ZRRGE LTz, Ao B BIEIIRA TR SN D.

Minimize 6 =|U(w)-F(o)|’ ®)
FEEMEIR O B B9BE%R 13 Takezawa H[3]235E 25 L 715K E)

a7 o470 2052 L THIRT= L X —DK
RbxEAT 7.

Maximize Im[l,]=Im[U (@) F(®)] 9)
ZIT, EffEoHIERIMEEEARL TS, KA
BB BEROBEL p TH Y, HIFISIHTRELE O
VA A LRI O BT Vo & B S e X 5 12k v iz
HE LTz,

Subjectto V' -V, <0,

0<p <l (10)
100 mm
I E
3
3
Fig.2 Simulation model for the optimization.
Tablel Details of the finite element model
Size [mm] 100 X 100
Number of elements 40 X 40
Amplitude of load [N] 1
Table2 Material constants of the model
Steel Polymer
(Elastic) (Viscoelastic)
Density ratio 0.10 0.20
Young's modulus
210 x 103 3x103
(Eeq) [MPa]
YOllng’S modulus / ,
17 x 10
(E1) [MPa]
Poisson’s ratio 0.30 0.40
Density [g/cm?] 7.8x107° 1.12x 107°
T1 0.1
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Fig.3 Procedure of two-step topology optimization.
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Fig.5 Optimized topology (0.6 Hz).

(a) Optimized topology

Table3 Comparison with the results
for different frequencies load (0.6, 4 and 40 Hz)

Objective function Optimized topology Phase difference
0.6 Hz
0.73
4 Hz
0.20
40 Hz
0.05
=+ =
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Fig.4 Loss tangent of viscoelastic model.
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