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Electrical Properties of Ring-type Multilayer Piezoelecrtiric Actuator
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Abstract

In this study, in order to develop low temperature sintering ultrasonic nozzle, single-layer and
multilayer ring-type piezoelectric actuators were manufactured using PMN-PNN-PZT ceramics, And
then the electrical properties were investigated. A ring-type piezoelectric actuator was modeled by
ATILA program using finite element method(FEM). The piezoelectric actuator dimension was ©26.5
(outer diameter), ®12 (inner diameter), 3.5 mm (thickness). By FEM analysis, resonant and anti-resonant
frequencies were appeared as 56.7 Kl and 61.5 Kz The displacement increased with the increases of the
number of layer. Based on the result, ring-type multilayer piezoelectric actuators were manufactured at
low co-firing temperature of 940 C. The resonant resistance decreased with the increases of the
number of layer. And also, the capacitance increased with the increases of the number of layer. The

mechanical quality factor (Qm) decreased with the increases of the number of layer.
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Table 1. Piezoelectric and dielectric properties of
specimens.

Sintering Density Dielectric

Temp|C] [g/cm’] constant[e] Qn

ds3[pC/N]

940 7.89 1423  0.59 1384 363
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Fig. 1. Ring-type Multilayer piezoelectric actuator,
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Fig. 2. Impedance characteristic curve of ring-
type multilayer piezoelectric actuator.
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Table 2. Physical characteristics of ring-type
piezoelectric actuator.
TS;':;;’;';?] ayer l[)gj::i]y R[Q] C[F] kg Qm
1 7.70 1.83 11.7 041 926
940 3 7.81 1.61 185 0.40 923
5 7.82 1.09 425 041 428
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