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Abstract Dust-collecting behavior of tonpilz transducer was simulated with finite-element-method (FEM) software. In
order to optimize the performance of tonpilz transducer, the shape factors including the thickness of head mass, the
diameter of tail mass and the depth of bolt were analyzed as variables. As a vibrating energy source, the piezoelectric
materials was also tested with PZT-4 and two kinds of piezoelectric single crystals. The output power of the transducer
was maximized with the shape factors and then the behavior of the dust-collection was demonstrated with the multi-physics
software, COMSOL.
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Table 1
Physical properties of piezoelectric materials used for these simulations
Materials Density Relative Coupling Dielectric ~ Mechanical Mechanical dy;
(g/em’) permittivity factor [ks;] loss loss (QM) damping (pC/N)
PZT-4 7.5 {762.5,762.5, 663.2} 0.7 0.004 500 1/500 289
CPSC160-95 7.9 {2568.08, 2568.08, 918.61} 0.93 0.005 100 1/100 2000
HPSC200-145 7.9 {880, 880, 510} 0.9 0.002 1000 1/1000 1100
Tail mass
Head mass

(a)

(b)

Fig. 1. (a) Geometrical dimensions and designations of components of tonpilz transducer and (b) its 3-dimensional configuration to
show dust-collecting behavior.
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Fig. 2. Polar distribution of sound pressure level of (a) PZT-4, (c¢) CPSC160-95, (e) HPSC200-145 and total output of tonpilz
transducer of (b) PZT-4, (d) CPSC160-95, (f) HPSC200-145.
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Fig. 3. Spacial distribution of sound pressure level with (a) PZT-

4, (c) CPSC160-95, (e) HPSC200-145 transducer and dust-col-

lecting behavior with (b) PZT-4 at 1 second, (d) CPSC160-95
at 1 second, (f) HPSC200-145 at 0.01 second.
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Fig. 4. Total output power of tonpilz transducer of (a) PZT-4,
(b) CPSC160-95, and (c) HPSC200-145 after consideration of
dielectric and mechanical losses.
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Fig. 5. Spacial distribution of sound pressure level and dust-
collecting behavior with HPSC200-145 at 0.1 second after
consideration of dielectric and mechanical losses.
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