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(Clamped) | Longitudinal i Piezoelectric i Factor Frequency Constants Velocity
Dielectric Charge Constants Voltage Constants Young's Factor . Constant, Hzem Density, under E=0, | under E=0,
Constant | Coefficient W_E_E. or pC/N mV+m/N Modulus | (@ 4 MHz) % (kHz:in) 10%kg/m® km/sec MRay!
1 H Compare T
Appications ] K | K | Ko | ko [l s}

140 0.045 12 2317 2868 1420 4.62
High temperature applications —ultrahigh temperature £ 2 \ (133) 0.12 0.07 0.21 (0.027) ) 10 2.5 10 1 2 820 10.5 3500 0.5 (91) (113) (56) u (2.84) B J
(up to 700°C) accelerometers, pressure, knock, flow m £
and NDT transducers. 2= 140 0.025 18 2010 2515 1250 4.00
Q= 7 A o
(133) 0.15 0.08 0.23 (0015  (18) 14 2 15 10 1.6 600 12 1800 3 (79) (99) (49) 71 (2.50) 28 9
Very stable parameters under time, temperature and pressure variations, 300 0.04 85 1570 1970 940 3.10
low acoustic impedance, low aging, and Q-factor. Used in flaw detectors, b ; ; ! 95 -1 32 31 2.6 460 55 20 1 2 2
thickness gauges, accelerometers, HF hydrophones; and to measure T e (270) L2 i o (0.02) (7) (62) (78) 37) g (1.87) B s
acoustic emissions, pressure, knock, flow, level, and well logging = ..bm
under high pressure and temperature (up to 300°C). 3 S —
ielectri ith a hi =8 A 185 6.18 56 2690 3440 1700 5.42
Its low dielectric constant coupled with a high frequency constant =3 E N
results in a lower capacitance for higher frequency driving and SE (150) 0.42 0.25 0.4 (0.12) (26) 5 15 Lo 2 9 200 13 700 g (105)  (135) (67) 46 (3.35) 2 15
low acoustic impedance. = —_— :
y A S o el ) Ry 800 0.19 200 1650 2120 990 3.40
Higher signal to noise ratio with low Q and low acoustic impedance. - K-§ , i i ! - 4
p K60 (625) 0.47 0.39 0.43 042)  (119) 210 43 25 2% 6 300 4.6 20 2 (65) (83) (39) 5.7 (1.94) 19 1.6
425 0.52 165 2060 2390 1010 4.13
PZT-7A 0.68 0.68 0.53 350 -60 43 50 -15 350 11 700 3 1.7 32 3.6
Shear and compressional resonance applications at medium to E (225) (0.30) (45) (81) (94) (40) (1.96)
_—..___U__._.. 5__.__._@_5_.3. Mam__ diameter transducers, pulse-echo, 580 0.50 180 2180 2490 1050 423
and imaging devices. '
PZT-2 0.65 0.62 0.48 7 330 -80 37 48 -16 330 8.1 700 0.4 1.6 34 3.1
Low dielectric constant with high shear coupling and high E (339) de) £y (85) B (#1) ety

temperature stability. Large diameter and/or high frequency,

high power radiators, such as sonar, medical therapy and HIFU. Pzr4, 1260 0.70 0.69 0.48 0.57 320 490 120 29 35 10 325 65 600 0.8 2010 2250 950 76 3.98 30 36

Navy!  (650) (0.33) (80) (79) (87) (37) {1 “wm.
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uaaz_amﬂ“m_a to %__s_:_u _____“_m"_ severe mechanical stress and electric m m
rive, low dielectric losses at high electric fields. High power acoustic -~ 1100 0.51 300 203 7
transducers, for uitrasonic cleaning, welding and sonar, m = PZT-8, : d - 5 2320 970 d 3.9
high voltage generators, medical therapy and HIFU. W .H K-278 Navy i (650) 0.64 0.58 0.46 (0.30) (100 325 100 29 30 10 300 14 1000 0.4 (80) (92) (38) 16 (1.88) 30 3.6
e
K-300 excels in high power applications, where high sensitivity, S 8 : :
high mechanical quality and low dissipation factors are 3__5““9 = m E PZT-4D Num%.“ 0.1 0.70 0.49 A“wwv N—N_u 490 -140 25 35 -1 300 5.5 900 0.4 NA“w_m NAM““_ m%‘av 1.1 A“.ﬂv 31 6.8
m.x.a___m.z high _..anonﬂ.:aa k2Q under strong o_w_m._.a.m_ and mechanical b
fields with low dielectric losses. High power applications, HIFU. 1450 0.67 0.67 0.50 0.54 320 470 130 2% 3 10 275 5.5 1800 0.6 2100 2290 1010 78 4.12 32 6.8
) 40 . - (790) (0.32) (60) (83) (90) (40) (1.94)
>._§_“___m_@_“_“=u_= n:ﬂm junmzm_ﬂm_q high power transducers,
R T DO (A Ty 3060 054 430 2133 2300 854 3.95
E (1660) 0.67 0.65 0.47 (0.32) (70) 630 -180 16 25 -1 180 5.5 900 0.4 (84) (91) (38) 1.7 (1.87) 31 6.8
Widely used for general purposes, hydrophones, accelerometers, Pz1-54, 1750 0.61 390 1960 1997 850 3.92
level sensors, acoustic emission, pressure, flow, NDT, medical, 2 E nawl (795 072 067 050 g34 (4 S0 A7 25 40 - 360 54 140 2 m (19 @gn 7 ey B 3.6
knock, sonar, igniters. N
K-500 has high dielectric constant and stable piezoelectric constants, = M. pzr-55, 3000 0.63 580 1940 2050 910 3.96
similar to K-350, good for arrays and composites. s m E NayV  (1200) e UL e (0.37) (140 100 220 2 3 9 e 45 17 2 (78) (81) (36) 11 (1.76) 30 9.5 _
m__nw ans-w_ has high coupling and dielectric constants. M = 3200 0.65 650 1990 1963 020 3.08
od for 1-3 composites, arrays, actuators, sensitive receivers = q PZT-5H, . .
:a__"w_q u.m-ﬁ.asw nh_.w Eonem_m..“in B___ws_“. a»wm itan .m 2850 0.63 740 2010 2020 040 4.00
excellent choice for 1-3 composites, multi-element arrays, N i . 4 4 .
and actuator applications. _A NN_.Q (1750) 0.711 0.69 0.54 (0.37) (160) 730 290 21 21 9 205 5 150 2 (79) (79) (37) 1.8 (1.89) 31 9
High frequency range transducers, for medical imaging, therapy, HIFU, and Nova 205 0.05 61 2135 27110 1360 4.19 along:
NDT—where low losses and high piezoelectric anisotropy are critical. & 3B (148) 0.51 0.57 0.51 (0.03) (54) L. 3.5 3 3 2 350 12 1700 15 (84) (107) (54) 1.6 (2.11) 32 “_w_ﬂu
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Notes: = ——————
[} Al values are determined on Standard samples for material characterization 10 days after poling, and are typicaf and nominal. All measurements are made in accordance with all relevant Military and Industry
Standards, including IEEE, IEC, ANSI. Actual readings, measurements and calculations will vary with part geometry and product type depending on the manufacturing process and control conditions.
B Typical maximum working temperature ~ (0.6...0.8) Tc, °C, maximum DC field ~0.55 MV/m (0.2 MV/m for K-12 and K-15).
Typical static compressive strength-~-300 MPa-expansional ~ 18 MPa, bending ~50 MPa, dynamic strength ~ 15 MPa. Microstructure grain size 2-7 p for other types.
EJ Typical tolerances *20% for dielectric constant, + 10% for piezoelectric coefficients, and = 10% for efastic frequency constants under normal conditions and low excitation level.
3 The sign of thermal expansion depends on polarization direction. Specific heat capacity ~ 350 J/kg-K. Thermal conductivity ~1 W/m-K. Pyroelectric coefficient ~ 10 uC/m2-K.
B Resonance characteristics of low Q < 25 materials were determined with loss correction procedure. Data for d3s piezocoefficient determined by quasi-static method.
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