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Topology Optimization for Vibration and Noise Reduction
of Stiffened Thin Plate Structures”
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(2. State Key Laboratory of Mechanics and Control for Aerospace Structures,
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Abstract Low- and medium-frequency noise induces vibrations to the cabin structure, which subse-
quently radiates noise into the interior. In order to solve the vibration and noise optimization problem of
stiffened thin plates, this study employs topology optimization to enhance the vibration and noise reduc-
tion effects by optimizing the layout of stiffeners. This study focuses on four-edge clamped stiffened thin
plates and employs density-based topology optimization method to maximize its first-order modal fre-
quency. Under the constraint of constant mass, the optimal distribution of stiffeners on the plate is de-
signed. Modal, stiffness, and sound transmission loss analyses are conducted for the stiffened thin plate
before and after optimization. The results show that the optimized stiffened plate achieves an increase in
its first-order modal frequency and improves sound transmission loss within a certain frequency range,

without significantly reducing the overall stiffness.
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Fig. 1 Flow chart of topology optimization
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Table 1 Material parameters of the thin plate structure
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before and after optimization

3.3 BESH

8 A R e COMSOL Multiphysics X4k
T 8 JI0 s 557 Y9 A 445 40 4 B P 6 43 A 0 B T
BRG] 8 Jir7s o AR 9 000 357 A 2 A< 3, o i A ) 14
BB ARG 5y — MR 3 575 5. 8% 25 <R
P i 4 A S8 T8 R 325 S - T 15 - T I8 R A, A
FEJIMEAE A 1 Pa, 05 A SEAR AT S DU 34 [ 32, 15
BFLE N 20~2000 Hz, 22K 8 20 Hz K43 W%
B DA% i KA AN K T 1 1/6.

T 58 55 8 45 ) A B A B R A SO

w.
STL:ﬂObgm< m) 6)
WOUl
TS AR S
I H 5T
NS
]
—
NETE ]

(a) AP T 38 5 98 A 5 22 AL

(a) Acoustic model of stiffened thin plate before optimization



66 g h % 5 o OH ¥ M

2025 4R 23 &

JUEEGIE 2iEaqal
\\ ST
ﬁ’&)\a‘ N N
B E G
/

NG
(b) AL AR A A A E

(b) Acoustic model of stiffened thin plate after optimization
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Fig. 8 Acoustic model of stiffened thin plate
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Fig. 9 Sound insulation curve of stiffened thin plate
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