2
F41E FE 3 ’é R]/? Vol. 41, No. 3

2022 £ 5 H Journal of Applied Acoustics May, 2022

o ARIME ©

—MFT R R K TR SNEL RS 25

EgE BAEw FTAT AEH
(PEMEERE HH 266100)

FEEE: ZOC B LT IT LG i A RN SRR AR BT — BT B (KK AL 2% o 5 eid o 7Kk it S 560
S8 SRRV AR R 75 T o R T I ST AR IR R Y AR S 2% 1 B A A SR PR B PR, T 5 B L 45
PSRRI BRG] L, B0 E B A (K IE AR IE, SR T SRS, 0T PR R AR T R A PR AR S 2%
IR (A o 5 8 AT BR e LR AR R AT T AR, A0 B AR (1 IR T, 55 T TR A RV R R 1 s 2%
FHEL , 28 19 2R S RV T 1) 1S B8 28 A1 o o R 36 1) [ S B 77 AR A% R A1

KERIA): (AL SRR K T AL 35

PENES2ES: 0427.9 SHERFRIRES: A X EHS: 1000-310X(2022)03-0481-09

DOI: 10.11684/j.issn.1000-310X.2022.03.019

A novel underwater low-frequency resonator
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(Ocean University of China, Qingdao 266100, China)

Abstract: The purpose of this paper is to design a new type of underwater resonator, which is embedded
with polyurethane foam in a tube. First, the sound velocity of the polyurethane foam is determined by a
water-tank experiment. Second, a theoretical model is developed to obtain the specific acoustic impedance
at the inlet of resonator, and its validity is confirmed by comparing the theoretical results in the two special
conditions with the results obtained by a tube model and the longitudinal vibration model of a rod. Furtherly,
a lumped-parameter model is established and the reason why the resonance frequency can be reduced by the
polyurethane foam is analyzed. Finally, the finite element simulation software is used to verify the theoretical
model. Compared with the resonator without polyurethane foam, the resonator embedded with polyurethane
has an advantage in obtaining a lower resonance frequency with a low quality factor.
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Table 1 Theoretical estimated results for

the parameters of polyurethane foam

pave/(kgm™3) o E;/MPa cp/(ms™1) ep/(ms1)
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Fig. 1 Schematic diagram of sound velocity mea-
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Table 2 Measured sound velocity of polyurethane foam
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Fig. 2 An underwater resonator embedded with

polyurethane foam
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Fig. 3 Comparison of specific acoustic impedance

between the theoretical model and a tube model
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Table 4 Normalized parameters of the res-
onator embedded with polyurethane foam

in simulations
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