
The material characteristics of piezoceramics

●PZT－Pb(Zr･Ti)O3／The lead zirconate titanate materials ( hard ceramics ).

Material No.

Use exampls.

Ultrasonic washing 
machines

Underwater sonars 
Fish detectors

Facial equipments using 
ultrasonic

In-vehicle sensors 
Voltage sensors 

sensors for optical fiber

Ultrasonic
washing

machines
Ultrasonic

welding
machine

Ultrasonic
humidifier

Gas lighter

Coupling
factors.

Frequency
constants. 

Dielectric constants.

Piezoelectric
charge

constants. 

Piezoelectric
voltage

constants.

Youngs
modulus.

Poisson's ratio.

 Mechanical Q

Dissipation
factor.

Curie point.

Density.

Temp.
coefficient.

For high power drivingCharacteristics.
High d33・

Stable temp. coefficient

High d33 & Qm

High Tc

Middle Qm

High k33・d33.

High k33
High g33

※Material characteristics test method, except for a part of the characteristics, comply with the standard
of Japan Electronics and Information Technology Industrial Association JEITA EM-4501A.
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The material characteristics of piezoceramics

●PZT－Pb(Zr･Ti)O3／The lead zirconate titanate materials ( hard ceramics ).

Ultrasonic washing machines & welding
machines, Medical nebulizers & scalpels, 

Dental scalers, Ultrasonic motors, 
& for other ultrasonic equipments

Ultrasonic test equipments
& Thickness indicators

Bolt axial tension meters

High Qm & d33. Low tan δ Low ε33T



The material characteristics of piezoceramics

●PZT－Pb(Zr･Ti)O3／The lead zirconate titanate materials ( soft ceramics ).

Material No.

Use exampls.
Bone
MICs,
Sonic

sensors

Transmit-receive sensors of ultrasonic (for cars,
flowmeters, bubble sensors & level meters, etc.),

Ultrasonic medical probes (for diagnostic imaging),
for various actuators

Sound
pickups

×10−2

×10−12

m/V（C/N）

×10−3

V・m/N（m2/C）

×1010

N/m2

m・HZ

Coupling
factors.

Frequency
constants. 

Piezoelectric
charge

constants. 

Piezoelectric
voltage

constants.

Youngs
modulus.

 Mechanical Q

Poisson's ratio.

Dielectric constants.

%

℃

×103 kg/m3

CTC
ppm/℃

frTC
ppm/℃

Dissipation
factor.

Curie point.

Density.

Temp.
coefficient.

High k33 & d33

※Material characteristics test method, except for a part of the characteristics, comply with the standard
of Japan Electronics and Information Technology Industrial Association JEITA EM-4501A.
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ε33T

General-
purpose

Low temp.
coefficient High Tc High

k33 & d33
High
k33

Low temp.
coefficient

High Tc



The material characteristics of piezoceramics

●PZT－Pb(Zr･Ti)O3／The lead zirconate titanate materials ( soft ceramics ).

Material No.

Use exampls. Ultrasonic medical probes (for diagnostic imaging),
& For various actuators

×10−2

×10−12

m/V（C/N）

×10−3

V・m/N（m2/C）

×1010

N/m2

m・HZ

Coupling
factors.

Frequency
constants. 

Piezoelectric
charge

constants. 

Piezoelectric
voltage

constants.

Youngs
modulus.

Poisson's ratio.

Dielectric constants.

%

℃

×103 kg/m3

CTC
ppm/℃

frTC
ppm/℃

Dissipation
factor.

Curie point.

Density.

Temp.
coefficient.

 Mechanical Q

High ε33T・d33、Low Qm

※Material characteristics test method, except for a part of the characteristics, comply with the standard
of Japan Electronics and Information Technology Industrial Association JEITA EM-4501A.
※C-92 material is characteristic of Ni-Cr and Au sputtering electrode conditions.

Characteristics.



The material characteristics of piezoceramics

●PT－PbTiO3 ● PN－PbNb2O6. BiT－Bi4Ti3O12／The lead titanate, metaniobate & bismuth titanate materials.

Ultrasonic test equipments
Ultrasonic level meters
Touch-sensitive LCDs
High-intensity focused

ultrasonics

Ultrasonic test
equipments
Ultrasonic
thickness
gauges

Ultrasonic
flowmeters 
(high-temp.

type)

M-1

PT

M-5 M-6

PN

F-100

BiT

B-600

Ultrasonic
flowmeters

Material No.

Use exampls.

%

℃

×10−2

×10−12

m/V（C/N）

×10−3

V・m/N（m2/C）

×1010

N/m2

m・HZ

k31

k33

kt

k15

Np

N31

N33

Nt

N15

ε11T/ε0

ε33T/ε0

d31

d33

d15

g31

g33

g15

Y11E＝1/s11E

Y33E＝1/s33E

Y55E＝1/s55E

σ

Qm

tan δ

Tc

Coupling
factors.

Frequency
constants. 

Piezoelectric
charge

constants. 

Piezoelectric
voltage

constants.

Youngs
modulus.

Dissipation
factor.

Curie point.

 Mechanical Q

Poisson's ratio.

Dielectric constants.

×103 kg/m3

CTC
ppm/℃

frTC
ppm/℃

ρ

-40～＋20℃

＋20～＋80℃

-40～＋20℃

＋20～＋80℃

Density.

Temp.
coefficient.

※Material characteristics test method, except for a part of the characteristics, comply with the standard
of Japan Electronics and Information Technology Industrial Association JEITA EM-4501A.
※The values in parentheses are reference values. The values of the B-600 material of d33 and g33 is the values measured by d33-meter.

Characteristics.

High Tc High Qm

Anisotropics,
kt>kp

High kt

Low Qm・
High Tc・

Low ρ

Anisotropics,
kt>kp

High Qm

Anisotropics,
kt>kp

Anisotropics,
kt>kp




