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Attention on using piezoelectric data Niterra
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The piezoelectric data are measured with based on the measurement procedure prescribed by official
standards such as JEITA : EM-4501 (Japan) and / or DOD-Standard : 1376B / SH (US).

Following the official standards, provided data are basically the result of the standard shape specimen
under the static measuring condition. ( ex. 1vrms, The specimen is non-loaded. )

Therefore, NTK do not guarantee “ the accuracy of the simulation result “ and also “ every dynamic
status including real product’s driving situation” .

When you use them as input parameters for the finite element analytical methods, please consider these
points enough. In addition, each datum is just a representative value of the standard shape specimen,
so NTK do not guarantee each characteristic value.

We do not have the measuring data in the blank column. Thank you for your understanding.
Please note that NTK may change the data without a notification.
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4XRD Piezoelectric characteristics®

Niterra

E%H"IE Navy Type “ [[[ VI 40 Lead Free (¥)Under Development
Piezoelectric Characteristics
o Z DD BT Unit MT-18 | MT-18K | MT-107 | MT-501 E MT-811 | MT-812A | MT-831 | MT-111H [ LFO2B | LFO3A | LFO4A | LFO5A | LFO5B
€& Symbol e x
KAES (%)
T
£330 Kas', o 1400 | 1450 | 1800 | 1800 | 1920 | 1000 | 1100 | 1100 | 3800 | 1400 | 1500 | 2200 | 1100 | 700
i €. € R TR
EFEEE 2
Relative Dielectric Ellt/eo KMT Di ion 1250 1300 1630 1900 1900 1170 1220 1310 2550 1300 1400 1900 1200 800
Imensioniess
Corsians £25°/E0 Kss® Unitless 810 615 660 990 | 930 | 1300 | 980 | 500
€11.°/%o Ky 960 760 810 1000 | 1020 | 1400 | 1060 450
Dielectric Loss %
(Dielectric Loss tan © D.F. (ex : 0.4%=0.004) 0.4 0.35 2.0 1.7 2.0 0.18 0.18 0.15 25 13 1.8 1.9 1.0 0.4
Tangent)
kp kr 0.53 0.60 0.66 0.64 0.56 0.53 0.53 0.53 0.62 0.47 0.52 0.53 0.29 0.40
k31 - %NkiLT S 0.30 0.34 0.34 0.38 0.31 0.31 0.30 0.33 0.33 0.27 0.3 0.3 0.17 0.24
PAS # =
'ﬁ ki k33 - BatHs 0.63 0.72 0.75 0.72 0.72 0.62 0.56 0.63 0.50 0.61 0.59 0.39 0.46
Coupling Factors
kt - (ex : 0.60 = 60%) 0.34 0.41 0.49 0.50 0.44 0.49 0.48 0.47 0.39 0.42 0.47 0.3 0.38
k15 - 0.41 054 0.64 0.71 0.66 0.59 0.59 0.62 0.46 0.54 0.52 0.36 0.66
- . i -104 -142 -2 -l -l -102 4 -l -1 . -121 -14 . .
EEdEL d31 p|cz ;c;zlomngzelr ll\l\i\:l/tton 0 00 80 60 0 80 03 310 95 8 50 55
Piezoelectric d33 - (C/N=pm /V) 270 340 450 410 425 225 230 236 620 180 257 300 120 110
Strain Constants dis - (a0ciN=aom/v) [ 250 | 300 | S50 | 615 | 570 | 360 | 368 | 400 260 | 344 | 370 | 190 | 300
= o 031 - -9.2 -10.5 -11.5 -11.0 -9.4 -10.4 -115 -10.6 -8.0 -8.1 -8.9 -1.7 5.1 -9.4
J;T:Egmﬂ milli-Volt meter / Newton
Piezoelectric 033 - 3 24.0 26.5 25.0 25.7 21.9 25.4 20.6 239 125 15.4 19 55 12 18.4
Voltage Constants (e rm LY
J1s - 23.0 26.9 26.1 34.5 34 35.1 34.1 34.8 15.0 229 26.9 21.6 17.2 431
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4FXK2 Piezoelectric characteristics®@

Niterra

E%"ﬁ'ﬁ Navy Type “ 1]] VI 50 Lead Free (%%)Under Development
Piezoelectric Characteristics
o ZD1tD BAGT Unit MT-18 | MT-18K | MT-107 | MT-501 E MT-811 | MT-812A | MT-831 | MT-111H | LF02B LFO3A | LFO4A | LFO5A | LFO5B
€5 Symbol e
KAZE (%)
Np Nr 2250 2200 1950 2050 2090 2320 2375 2320 1950 3200 3000 2990 3400 3400
B N31 - T 1650 1650 1370 1460 1460 1720 1780 1740 1400 2200 2100 2130 2500 2500
Frequency N33 = (Hz - m) 1500 1500 1300 1410 1410 1610 1630 1610 1400 2300 2100 2120 2400 2500
s Nt - 2200 | 2150 | 12900 | 1970 | 2040 [ 2000 | 2080 | 2220 | 2000 | 2000 | 2800 | 2560 | 3000 | 2900
N15 - 1000 1300 1050 - 890 1160 1170 1200 900 1500 1400 1430 1500 1400
BHMRERY
Mechanical Quality Qm = ERTER (L 1300 1800 70 75 60 1200 1350 1200 65 100 70 50 725 910
Factor Dimensionless
R7YvH Unitless
Poisson's Ratio OF o 0.32 - 0.39 0.30 0.28 0.29 0.36 0.35 0.35 0.3 0.29
3mehFERE N/ mm?
Bending Strength cb3 - . 118 134 - 105 105 105
(3 Points) (X 107 GPa)
RE 2
EfERE o - AL 630 - 420 420 420
Compression Strength (X 10° GPa)
|| —5BRF
. :\::L.) i Tc - © 300 300 350 360 320 310 300 330 220 290 310 250 230 340
Curie Point Temperature
BE (ARLE)
Density p D, SG g/cm3 7.60 7.65 7.86 7.90 7.65 7.69 7.63 7.68 7.70 4.55 4.47 4.45 4.59 4.50
(Specific Gravity)
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4FXRB Piezoelectric characteristics®

Niterra
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EEFHS Navy Type I I 100 VI M40 Lead Free (3)under Development
Piezoelectric Characteristics
B Z0ton B Unit MT-18 | MT-18K | MT-107 | MT-501 E MT-811 | MT-812A | MT-831 | MT-111H | LF02B LFO3A | LFO4A | LFO5A | LFO5B
iL5 Symbol =D N
1tmua"7 ( g )
511E - 12.3 125 17.3 15.8 154 10.9 104 9.7 16.7 11.0 12.3 124 8.9 8.8
S12 - -4.0 54 -6.0 -3.3 -2.9 -2.8 -39 -4.2 -43 -3.2 -2.6
513E - -5.7 -8.3 -4.4 4.7 4.4 4.4 -4.0 -4.8 -4.2 -3.2 -2.9
533E - 15.8 16.0 22.0 21.0 18.1 135 13.0 139 17.6 112 132 133 9.7 94
i 544E - x1012 41.8 50.8 415 44.6 36.8 36.2 36.5 27.3 31.6 28.9 24.3 30.3
AVTATURAER S]_]_D - meter? / Newton 10.9 9.8 9.3 8.6 10.2 11.2 11.3 8.6 8.3
D - - < . - d g i -

Elastic Compliance S12 (X10%2 m?IN) e - e s il 2 2 o bl
g - 25 21 | 24 | -19 25 | 25 | 19 | 26 | -19
S - 8.0 84 9.0 84 85 84 8.7 8.2 75
344D - 21.0 29.9 24.0 22.4 21.4 22.4 21 211 17.3

Se6
D £ 324 47.4 42.7 42.8 28.2 25.0 29.8 33 335 24.1 22.8

(=Ses =Sas )
C11E - 151 13.0 15.0 16.0 15.2 141 12.2 18.4 15.6
Cio - 8.8 79 8.0 85 8.1 63 | 101 | 69
Cis - 82 79 75 8.4 8.1 5.8 96 | 70
CSSE - 12.8 10.7 121 12.9 12.7 119 14.8 134 11.2 15.9 14.9
E
- 2.3 2.0 24 2.7 2.7 3.7 3.2 8] 41 33
s L 0"
RFATRREH o - Newton / meter? 153 | 134 147 | 154 | 168 159 | 146 | 131 | 186 | 161
| ) cp° - 9.2 76 8.9 9.2 85 71 103 | 74
Elastic Stiffness 10 2

C - ) 69 5.5 5.8 74 | 70 | 45 | 92 | 61
C33D - 16.5 14.2 151 14.7 16.3 145 174 16.4 144 175 175
C44D - 4.7 3.4 49 4.2 45 4.7 45 48 4.7 5.8

Ces
D E 3.1 2.1 43 8IS 4.0 3.4 3.0 3.0 4.2 44

(:CGG =Ce6 )
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