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Piezoelectric Ceramics for High Power Applications
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Piezoelectric ceramics are used to convert electric energy to mechanical
energy and vice versa and have wide applications in various industries.
TAMURA are engaged in extensive development and manufacturing, from
composition to processing of piezoelectric ceramics materials, which are used
mainly for high power application products.

TAMURA's ceramics possess various features such as high strength, wide
amplitude characteristic, fit for fine processing, and a low aging rate.
Applications include piezoelectric transformers, ultrasonic transducers, fish
finder equipment, ultrasonic probes, and various types of sensors.
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EME5R  Standard Materials Characteristics Table

H B i = BofI @ # Models
Item Mark Unit K SsS SA HK HKO07
#  E Density 0 10%kg /m? 7.88 7.94 7.91 7.93 7.51
Ko 63 61 59 72 72
ERERE SR ka1 35 35 35 42 44
Electromechanical kas % 71 71 69 77 79
coupling coefficient ke 54 55 51 51 53
kis 66 66 61 70 75
HFEER &117/&o0 1390 1470 1403 2250 3670
Relative permittivity £33’/ &0 - 1230 1320 1370 2200 3500
EEOTHEY da1 -130 -130 -131 -230 -310
Piezoelectric strain dss 107"2m /V 290 305 282 470 670
constant dis 460 455 405 675 945
BEEhEN g3t -12 -11 -11 -12 -10
Voltage oﬁput constant B2 U 26 26 23 24 21
gis 37 35 32 34 29
st 12 12 12 16 16
ﬁﬁﬁﬁ : Sa3t 10-2m?/V 15 16 14 20 22
Elastic compliance
Se6™ 32 31 31 41 42
Nr 2200 2200 2300 1900 1900
A Nat 1600 1600 1600 1400 1400
Nas Hz - m 1500 1500 1600 1300 1300
Frequency constant N 1900 2100 2100 2100 2100
Nis 900 1000 1000 900 900
B4 E(—40~20C) Tr -80 100 50 -450 -450
Temperature characteristics TCf . 3500 3000 2500 4000 4000
BEFME20~80C) Tir ppm /°C -50 50 150 -100 -200
Temperature characteristics TCf 4500 2500 2000 3500 6300
K7t Poisson's ratio o == 0.32 0.30 0.31 0.32 0.30
ﬁma’]ﬁgﬁ;ﬁ . Qm — 1300£200 2200+200 20001200 50 50
Mechanical quality factor
Fa!—g Curie point Te © 320 312 315 307 210
*E.%ﬁéﬁ tand % 0.1 0.2 0.2 2 2
Dielectric loss factor
y P
ff/eragfgrain diameter D Hm 13 12 12 1 26
ShES ?EEEBJ%%@%% J_I'%I\%‘/J_( ﬁ%i&ﬁﬁéﬁ%é&% Tt — FIF1T—5—
- L Multilayer applied Piezoelectric Ultrasonic Sensors actuator
Main applications products transformers transducers
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Environmental Characteristics of Materials
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Temperature characteristics of resonance frequency Aging characteristics of resonance frequency
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Temperature characteristics of relative permittivity Aging characteristics of relative permittivity
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Temperature characteristics of electromechanical coupling coefficient (kr) Aging characteristics of electromechanical coupling coefficient (kr)
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FAEE DI Outline of terminology
nE B L2 I3V RO ERBE (BLE) M Density : Actual measuring density (specific gravity) of sintered ceramics.
N 5 N 5 W Electromechanical coupling coefficient : Coefficient which shows conversion capacity from
= A T ., % — (DI 3 ey
B BRBHESHS TR — RET - ORREENERTER electric to mechanical energy and vice versa
W LESFER FBEROIBNE (1kHz) M Relative permiltivity : Relative value of capacity (1kHz).
. - . W Piezoelectric strain constant: Constant which shows a distortion when the electric field is
B EEVTAER BRESAZEEDVTHERTIRE given
W EEHEAES BHEMAERICETEIERDBIRTERE H Voltage output constant: Constant which shows an electric field strength generated when a
y N - N 5 stress is given.
. . . DS
W BHEEH BER TS T A (V- TROEH) M Elastic constant : Elastic compliance (Inverse number of Young's modulus).
B AREHER HIREE B M A RORIERU-E M Frequency constant : Value multiplied resonace frequency by length of direction of
e - polarization.
W #7U b ABUAFICERHFENEHDL W Poisson's ratio : Distortion ratio between polarized shaft direction and right angle direction.
B R RERE EMIRENC BT BIBRERTEROTE B Mechanical quality factor: Reciprocal of constant which shows a loss at the elastic
oscillation.
—& IR =3 N
W FaU=m SRFHRTSRRERE M Curie point : Critical temperature where a polarization is extinguished.
| Bi-ESERd BEARTHOIFNX—IBRERTER M Dielectric loss factor : Constant which shows an energy loss at the conductor.

M Average grain diameter : Average diameter of crystal grain in the ceramics.
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