’i) Check for updates

Trans. Korean Soc. Noise Vib. Eng., 32(4) : 416~422, 2022
https://doi.org/10.5050/KSNVE.2022.32.4.416

SHEASHISZEE =2 M 323 M43, pp. 416~422, 2022
1598-2785(Print), ISSN 2287-5476(Online)

SRS ol 13 FARUA 43

By 72

FEAAY SFEA B

Simulation based Acoustic Characteristics Analysis
of Plate Structure Passive Sensor with the 1-3 Piezoelectric Composite

o

°q At A S & 3

—?__**.o] X(')] :ﬂi***o?:]_
Yeongsik Oh', Yeonsu Park’, Hongwoo Yoon',

Hokk

=7

g

Junghyun Lee™” and Byungjin Kwon™

(Received May 31, 2022 ; Revised July 11, 2022 ; Accepted July 20, 2022)

Key Words : 1-3 Piezoelectric Composite(1-3% 1735
[e]

(5@ %7]), Acoustic Impedalnce(ﬁf.ﬁf%:t 2 lyi

E=-2kAl), Passive Array Sensor(5 8l & 4lA1), Hydrophone
), Vibration Mode(75 EE)

ABSTRACT

A hard baffle plate is typically chosen for a high receiving sensitivity gain effect of a plate struc-

ture passive sensor with 1-3 piezoelectric composites.

However, the vibration modes of the baffle

plate affect the response characteristics of the 1-3 piezoelectric composite. Therefore, analyzing the

vibration modes of the baffle plate and designing it to not affect the reception characteristics of the

sensor is important. In this paper, the acoustic characteristics of the plate structure passive sensor

with a 1-3 piezoelectric composite are presented

through numerical simulation. The frequency re-

sponse characteristics, according to the width, thickness, and length of the baffle, were analyzed. In

addition, the response characteristics in the baffle vibration mode through changes in the arrangement

of the hydrophone were analyzed. Through the analyzed results, presenting a model with improved

acoustic response characteristics compared to the existing model was possible.
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Table 1 Material properties of the components of the
1-3 piezoelectric composite

Densit Longitudinal Shear

Materials [k /m);] velocity velocity

P ke Vi [m/s] ¥, [m/s]

Epoxy 1600 2338 1175
Polyurethane A 760 1945 471
Polyurethane B 1096 1601 247
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(b) Finite element model of 1-3 piezoelectric composite

Fig. 1 Simulation model of 1-3 piezoelectric composite
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Fig. 12 Comparison of mode shape at resonance frequency
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