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4
Fig. 4 Clamped-supported sandwich beam
° 5
’ ’ Initial design configuration
5
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Table 1 Optimal results at different frequencies
Initial Optimal
o nitia ptima / _ ) ) ) . Micro configuration
Objective response/ response/  Macro configuration Micro configuration (2X2)
dB dB -

Static
compliance

100 Hz  89.31 76.25

200 Hz 119.99 89. 06
Sound
radiation 300 Hz  101. 25 83.78
power

400 Hz  97.18 83.91

500 Hz  95.70 84. 26
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Fig. 6 Principal modes and natural frequencies of initial design
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Fig. 7 Principal modes and natural frequencies of 100 Hz design
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/ Fig. 8 Response curves of sound radiation power
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Table 2 Optimization results at 100 Hz for various volume fractions
i ) Response/ . . . . . Micro configuration ,
AN PUSHENS . o o . HO /(1010 Pa
(pYs p") dB Macro configuration Micro configuration (2% 2) DMP/(101° Pa)
1.82 1.70
1.52
4.54  3.14
(0.6, 0.5 77.07 3.14 3.68
2.73
12.38 4.01
(0.4, 0.75) 76.25 4.01 7.51
4.26
6.92
(0.3, 1.00 74.71 6.92 23.08

[:23. 08
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Table 3

3 500 Hz

Optimization results at 500 Hz for various volume fractions

Micro configuration

(CARYAD) Response/dB  Macro configuration Micro configuration (2% 2) DO /(10 Pa)
.34 0.35
0. 10
0
(0.6, 0.5) 76.25 0 6.74
0
8. 60 3.74
(0.4, 0.75) 84.26 3.74 12.60
3.99
23.08 6.92
(0.3, 1.0) 84.10 6.92 23.08
8.08
9
Fig. 9 Velocity distribution of upper and lower surfaces of structure
’ ’ 0. 69 m, (O 6,
0.5 o
, s (0.6, 0.5) (0. 3,
1.0) 9 3 s (0.6, 0.5)

0.53 m

1.6m»
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Two-scale topology optimization design of sandwich structures of a porous core with
respect to sound radiation

LI Wangying. YANG Xiongwei, LI Yueming*

State Key Laboratory for Strength and Vibration of Mechanical Structures , School of Aerospace ,

Xi’ an Jiaotong University. Xi’an 710049, China

Abstract: A concurrent optimization model with respect to sound power is proposed to find optimal configurations of structure
and material based on the homogenization method. A two-scale topology optimization study for minimum sound radiation
power is presented to deal with the problem of structural-acoustic optimization of sandwich structures. The sensitivities of ra-
diated acoustic power with respect to design variables for macrostructure and material microstructure are obtained and an
optimization of sandwich structures of a porous core is realized by method of moving asympopte (MMA) optimization
scheme. Numerical results validate the optimization model and demonstrate that optimization not only change principal mode
shapes and natural frequencies’ sequence of initial structure but also change the excited mode of vibrations. In addition, the
influences of excitation frequency and volume fraction on the optimal configurations are investigated and a particular phenom-

enon is discussed.
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