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Electrical Properties of Ring-type Multilayer Piezoelecriric 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 mn (thickness). By FEM analysis, resonant and anti-resonant
frequencies were appeared as 56.7 Kz 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[T] [g/cm’] constant|e,] kp Qn
12

ds3[pC/N}

940 7.89 1423 0.59 1384 363
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1. Ring-type Multilayer piezoelectric actuator.
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Impedance characteristic curve of ring-
type multilayer piezoelectric actuator.

19 32 Harmonic 34 ¥ FFag4 |
5681 Kell A Asel W2 F ¥WHge Jehd
ozM 2L HGNA HFFd wE ¥
Z+zb @& 400 V, 3% 135 V, 5% 80 V¢ A4
A7tstg S wWe HAFD)S VeEld Rejth 29
(@A HZg9 F7kd nas dgHEs A F
ZhebeE S A8 & dlen, 29 (A #
Z} g2 A7FAgAE A vld MYE Bl
RAE e F 5 U Ay 22 FoadM=

AZsA HE G FHRAYAAE

A F 9s Ao AlgHT)
e AZE 98y A dFdolHe &
EAS el Aoz FRAVNINAZEAFE &
ok BAGe] Ao #L FE Hgon, 743

59 St wet Rase &

P

£

=5

ox H ¥ ox

871

A7) AAA 5 =E A, #2048 A03F, 20079 104

180 . ~-&— 1 layer
__ 1o W \A\ A/“A\ I:::;’::
5 140 - / a
w0\ SN
@ 100
; A / A /
8 a0 o/'\o\. ./0"\0\. .
% 60 \ J \ S
172} L) L]

204 .\.\A/-/. .\\A/./-

0 » 2
0 5 10 15 20
Step
(a)
100
. —4— 1 layer
Zoa Z8a —o— 3 layer
— 830 s \’& / \’§A —&— 5layer
2 \ \
2N
E /‘
o 404
=
[=3
&
3 N »
Step
(b)
a3 294 Be Wy,
Fig. 3. Total dispalacement according to the

step.

E 2. 44" 489 & dFdolHe B4

Table 2. Physical characteristics of ring-type
piezoelectric actuator.
TS;::'[“%] ayer ][)ge/::%y RIQ] C[F] ke Qm
1 7.70 1.83 11.7 041 926
940 3 7.81 1.61 185 040 923
5 7.82 1.09 425 041 428
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