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Hydrostatic Pressure Performance of Spherical-cymbal Transducers

WU Shilin, ZHANG Qi,HUANG Zh+ ping
( College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: The hydwstatic pressure tolerance of spherical cymbal transducer was invesigated. Theoretical Von M ses stress analysis
was carried out using finie element method. Effects of cavity geomeiry and material selection on limits pressure were evaluated. It shows
that cavity depth, end cap thickness and end- cap materials have strong effects on pressure tolerance of spherical- cymbal transducers. The

comparison analysis indicates that the pressure tolerance of sphericat cymbal transducers with reference dimensions is higher than that of
traditional cymbal transducers.
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Fig.4 Mesh model
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Fig.3  Stress of micre- cell with axisymmetric load
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Tab.1 Transducer dimensions
pzr
(mm) (mm) (mm) (mm) (mm) (mm)
Cymbal (127 0.15,(0.3),0.45,06 (9 0.15,(0 25,0 35,0 45 (3) (1)
Sphericak cymbal (12 7)  0.15,(0.3),0. 45,06 (9  0.15,(0 25),0 35,0. 45 — (1)
2
Tab.2 Parameters of end- cap materials
(GPa) (kgrm™?) (MPa) (MPa)
() 104 8600 0. 37 115 324
120 4500 0. 36 250 350
207 7860 0. 30 500 705
325 10200 0.29 450 550
405 19300 0. 28 550 620
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g. 6 Effect of cavity depth on pressure limits Fg.7 Effect of end-cap thickness on pressure limits



, @ Spherical cymbal

131

Spherical cymbal Cymbal h ,
h , Cymbal Spherical- cymbal ;
h , Spherical cymbal Cymbal ,
h , Spherical- cymbal Cymbal ,
( h = 0.3mm) , Sphericat cymbal Cymbal
2.84MPa 2.63MPa, ,
(2) fe
1 , te , ,
PZT- 5A, te 0.15mm 0.25mm O0.35mm 0.45mm ,
7
Spherical cymbal Cymbal te ,
be , Spherica} cymbal Cymbal ;
te , Cymbal Spherical cymbal ,
te , Spherica} cymbal Cymbal
, ( te= 0.25mm) , Spherical cymbal Cymbal
4.3.3 SulTEAt R AT BAE 360 ATAF R PEAR 69 %06
1 , PZT- 5A,
, 8
Spherical- cymbal
, ( Sphericat cymbal 6.05 MPa, Cymbal
5.54MPa) , , , Spherical- cymbal
Cymbal
7 35
§ 2 . ig 2.2 ; =) A
E --@ - Cymbal . - - Cymbal
11 —A— Spherical-Cymbal O'Z —A— Spherical-Cymbal
e & w m w s 1 2
rrek LATES ¢
8 9

Fig. 8 Effect of end-cap materials on pressure limits

Fig.9 Effect of scaling factors on pressure limits
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3
Tab.3 Scaled sizes of cymbal transducers

pPZT
(mm) ((mm) ((mm) ((mm) ((mm) (mm)
20 25. 4 0. 64 18 0.5 6 2
Cymbal 10 127 03 9 0.25 3 1
05 6 35 0. 16 4.5 0. 125 1.5 0.5
20 25. 4 0. 64 18 0.5 — 2
Sphericak cymbal 10 127 0.3 9 025 — 1
05 6 35 0. 16 4.5 0. 125 — 0.5
5
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