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Abstract Effects of the shape, the size and the material of head mass on performances of tonpilz transducer were studied
with a finite element method. The shape of head mass was changed with an angle between symmetric axis and side of
head mass of transducer from 0 to 60 degree. As a result of the simulations, the bandwidth leached to 86.4 % at 35.5
degree in case of Al head mass. The size of head mass showed a decrease in the power of transducer with little change of
bandwidth. For the Ti head mass, the transmitted power showed 100 % increase with a bandwidth of 88.1 % even though
the weight of the head mass increased to 167 % of Al. This can be attributed to the mechanical properties like elastic
modulus of Ti relative to Al
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Table 1
Materials used and their physical constants for the simulation

Materials Densrgy Young’s modulus  Poisson’s  ds;

(kg/m’)  (GPa) ratio (pC/N)
Steel 7850 205 0.28 -
Al 2700 70 0.33 -
Ti 4506 1157 0.321 -
PZT-4 7500 65 0.34 289

bolt(steel)
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——
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Fig. 1. (a) Geometrical dimensions of tonpilz transducer and
(b) its 3-D shape with 6 =0, 35.5, and 60.
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Fig. 2. Change of radiated power and transmitting voltage response of tonpilz transducers with various shapes of head masses shown
in Fig. 1(b) as a function of frequency.
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Fig. 3. Change of radiated power and transmitting voltage response of tonpilz transducers with various sizes of head masses as a
function of frequency.
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Fig. 4. Radiation power, (a) and transmitting voltage response, (b) of tonpilz transducers with Al and Ti head masses.
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Fig. 5. (a) directivity index and (b) sound pressure level as a function of frequency in tonpilz transducer with Al head mass.
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Fig. 6. (a) directivity index and (b) sound pressure level as a function of frequency in tonpilz transducer with Ti head mass.
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