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ABSTRACT

Piezoelectric under water acoustic transducer is a kind of device for under water detection working as not only an actuator but also
a sensor. The technique that can predict acoustical characteristics of transducer is important for robust design of transducer in harsh
underwater environment. This paper represents the development of software for analyzing dynamic characteristics of piezoelectric
acoustic transducers based on finite element method. Modal and transient analysis module for acoustic transducers are developed

Two dimensional model for Tonpilz transducer is used for the test of the developed modal and transient analysis modules, and
comparison is made with a commercial code, ANSYS.
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Fig. 2 A Schematic Diagram of Underwater
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Fig. 3 2D-Model of Tonpilz Transducer.
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3.2.1 Short Circuit

Table 2 ¥ Short Circuit (Resonance Circuit) oA ¢
USAP 3} ANSYS 8] 2Z&jd ZAxE nug Aol
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Table 2. Modal analysis result(short circuit).

Mode USAP (Hz) ANSYS (Hz)
1st 17022 16928
2nd 36620 37315
3rd 52859 52357
4th 53990 56359
5th 81423 81759

Fig. 4 ¥ Short Circuit 9§41 2] USAP 3} ANSYS ¢}
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3.2.2 Open Circuit
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o4 2] USAP # ANSYS o] 22y Z3 1 {HE=E
B3 Zojt} 1 &AM 5 A BE 7AA 7%l A
gexs Holm glon A48 AXEHodd ANSYS
Anel A9 dXES g9 & 5 QU

Table 3. Modal analysis result(open circuit).

Mode USAP (Hz) ANSYS (Hz)
1st 18688 18012
2nd 36880 37484
3rd 52406 52364
4th 53075 56998
5th 80945 82128

Fig. 5 + Open Circuit °1A128 USAP 7} ANSYS 9
Road Ao Y BT A4S v zg Aol

USAP ANSYS

First Mode

Fig. 5 Mode shape comparison (Open circuit).
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Fig. 6 2D Modeling of Tonpilz Transducer for Transient
Analysis.
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Fig. 7 Boundary Condition of 2D Tonpilz Transducer Model

for transient analysis.
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Fig. 8 Transient analysis result (100N, USAP).
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Fig. 9 Transient analysis result (100N, ANSYS).
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Fig. 10 Transient analysis result (100V, USAP).
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Fig. 11 Transient analysis result (100V, ANSYS).
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