MATERIAL DATA SHEET

Physical and Piezoelectric Properties of T&P Materials

Material: T&P-4 NAVY TYPE |

Relative Dielectric Constant

K 1250 Typical Applications T&P-4 and T&P - 45
Dielectric Dissipation Factor (Dielectric Loss (%)* e ultrasonic cleaners

Tan é 0,4 * ultrasonic atomizers

Curie Point (°C)** * ultrasonic micro-bonding apparatus
Tc 325 * underwater echo sounders
Electromechanical Coupling Factor (%) * high frequency transducers

kp 0,60 * high stress pressure sensors

k31 0,36 * squeeze-type gas ignitors

k, 0,50 * high powder actuators

* vibratory motors

Piezoelectric Charge Constant (102 C/N or 10™ m/V) * transformers

ds; 320 * actuators

-d;, 146

Piezoelectric Voltage Constant (10 Vm/N or 10 m?/C)

833 28

-831 11

Elasticity Constant

c 0,261
Syi 13,24
Frequency Constants (Hz:<m or m/s)

N, (longitudinal) 1825
N; (thickness) 2100
N, (planar) 2130
Density (g/cm’)

p 7,6
Mechanical Quality Factor

Q, 600

All values nominal;values measured 10 days after poling
Maximum voltage:
5-7 VAC /mil for T&P-5 VDC ~2X.

*At 1 kHz, low field. *Maximum operating temperature = Curie point/2.



MATERIAL DATA SHEET

Physical and Piezoelectric Properties of T&P Materials

NAVY TYPE Il

Typical Applications T&P-8:

* ultrasonic welding

« ultrasonic mixing / dispersion

* ultrasonic surgery

* sonochemistry

* m?/C)

Material: T&P-8
Relative Dielectric Constant

K' 1000
Dielectric Dissipation Factor (Dielectric Loss (%)*
Tan é 0,4

Curie Point (°C)**

Tc 310
Electromechanical Coupling Factor (%)

K, 0,57

k, 0,48

ks, 0,34
Piezoelectric Charge Constant (10'12 C/N or 10" m/V)
das 320

ds, 114
Piezoelectric Voltage Constant (10 Vm/N or 10
833 25

831 10

Elasticity Constant

c 0,263

S, 12
Frequency Constants (Hz.m or m/s)

N, (longitudinal) 1725

N; (thickness) 2057

N, (planar) 2180
Density (g/cm’)

r 7,6
Mechanical Quality Factor

Q,, 800

All values nominal; measurements made 24 hours after polarization.

Maximum voltage: 5-7 VAC /mil for T&P-5 VDC ~2X.

9-11 VAC /mil for T&P-4, T&P-8 VDC ~2X.

*At 1 kHz, low field.  **Maximum operating temperature = Curie point/2.



Physical and Piezoelectric Properties of T&P Materials

MATERIAL DATA SHEET

Material: T&P-5
Relative Dielectric Constant
K’ 1770

Dielectric Dissipation Factor (Dielectric Loss (%)*

Tan & 1,7
Curie Point (°C)**

T 360
Electromechanical Coupling Factor (%)
Kp 0,65
K, 0,48
Ka; 0,362

Piezoelectric Charge Constant (10”2 C/N or 10”2 m/V)

d33

500

-ds;

190

Piezoelectric Voltage Constant (10 Vm/N or 10° m?/C)

833 25
-831 13
o 0,337
S, 16,06

Frequency Constants (Hz-m or m/s)

N, (longitudinal) 2003
N; (thickness) 2040
N, (planar) 2000
Density (g/cm’)

lo | 7,7

Mechanical Quality Factor

Q. 80

NAVY TYPE Il

Typical Applications T&P-5
« flow meters

* thickness gauges

* hydrophones

* pressure sensors

* accelerometers

* impact-type gas igniters

* precise movement control

* microphones

» musical pick-ups

« diagnostic medical ultrasound
* actutators

* level sensors

All values nominal; measurements made 24 hours after polarization.

Maximum voltage:
5-7 VAC /mil for T&P-5 VDC ~2X.
*At 1 kHz, low field.

9-11 VAC /mil for T&P-4, T&P-8 VDC ~2X.

Maximum operating temperature : 250 ° C
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