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The material characteristics of piezoceramics [EBEEMARIM R
e PZT—PDb(Zr: Ti)O3 %t&Et#l,/ The lead zirconate titanate materials ( hard ceramics ).
N c2 | c21 €23 | C-201 | C-202 | C-203 | C-204
BRI N »
T RTINS I
TEmR BEEKFEER | sy BfEmE [ e pee
EF‘“?&%%%% w?%q{g;@%\g EE?&EEM
REBEREESE ?
kp 63 59 59 60 56 59 63
Ex 37 34 35 34 32 35 37
AL .
Pl <10 Ex 76 71 73 71 69 71 74
ki 52 48 54 46 47 49 52
Bis 77 74 79 74 69 70 71
N 2100 | 2210 | 2210 | 2170 | 2240 | 2130 | 2110
N 1550 | 1630 1650 | 1570 | 1620 | 1530 | 1530
SRS | m-Hz Ns 1410 1510 1480 | 1500 | 1550 1470 1450
N 2020 | 2090 | 2040 | 2100 | 2120 | 2020 | 2070
Nis 880 910 870 930 990 920 930
N -~ 1970 | 1900 1700 | 2010 | 1700 1470 | 2240
\ B
exT/eo 1460 | 1400 800 1550 | 1600 | 1450 | 2200
& 158 ~131 100 145 130 145 -190
" x10712
FNELRB Vo) s 367 288 270 330 315 325 435
i 692 634 690 640 540 520 650
I 127 | -107 | -144 | -103 9.4 112 97
%1073
BEBHRM |, "ol I 29.2 272 328 243 223 256 220
915 397 377 44.9 36.0 336 39.6 327
Yuf=l/nf | 73 8.3 8.3 79 8.2 72 72
10
w0, [ mfsls’ | 63 6.4 6. 6.4 6.8 6.0 57
Yef=ljssst | 2.2 23 20 24 28 2.3 24
SEALE - 0.30 0.29 0.26 0.30 0.31 0.29 0.29
SRR om 1200 | 1400 1440 900 1200 | 2000 520
NepiRs % — 0.25 0.30 0.27 0.29 0.20 0.30 0.25
EEs ‘c e 300 307 290 290 290 350 250
B g x10°kg/m’ p 760 7.80 763 7.80 785 770 765
ATC | 4o~+20C | 200 110 120 400 400 240 140
e pPM/C | 420~+80C | 90 110 -150 30 150 240 120
- CcTC | -40~+20C | 1820 | 1810 1500 500 300 1900 | 1900
pPM/C | 1p0~+80'c| 4120 | 3630 | 4900 | 4100 | 3000 | 3200 | 3600
R ADEEDE | 00 | s psmERe || PO
= g33 &Tc Sk ds.
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The material characteristics of piezoceramics BB FBENMTRIM R
e PZT—PDb(Zr: Ti)O3 %@41#l,/ The lead zirconate titanate materials ( hard ceramics ).
7% ! C-205 C-213 C-213P C-3 C-4
. BRI SRR ESES S
EE#*D * EF':')EEJ)K'E)DHM T@ﬂ'\’ﬁﬁﬂiﬁﬂﬂﬁ'
ky 58 58 60 45 36
P 34 34 35 26 23
;zgg X102 k33 70 70 70 64 57
on
ke 49 48 47 49 39
Ris 68 70 69 64 53
No 2270 2230 2210 2460 2520
Nai 1660 1620 1630 1810 1840
PR m-Hz N3 1560 1540 1540 1710 1760
N 2110 2090 2070 2140 2150
Mis 990 960 950 1060 1100
N enT/eo 1650 1590 1750 820 560
" exlleo 1580 1470 1470 510 330
dn -136 135 -139 -55 -39
" %1012
SMEEBE | V(CN) ds 322 310 306 154 110
dis 492 510 542 381 201
731 97 -10.2 -10.7 -12.0 -12.8
L x1073
BEBHRE .\ (oL 207 23.4 235 32.4 337
15 336 36.4 34.9 435 408
YirE=1/s1, 8.6 8.2 8.4 10.0 10.3
10
I B A S G T 6.8 6.6 6.7 8.2 8.7
YssE=1/s555 27 2.6 3.3 2.5 3.5
SEHALL o 0.29 0.29 0.28 0.28 0.29
FBSRRN Om 2140 2500 1520 1900 1700
freaifse % tan & 0.40 0.30 0.28 0.20 0.35
BEN ‘C e 280 315 318 270 330
B g | x10%kg/m? r 7.80 7.80 7.90 7.60 7.60
AIC | —0~+20C 30 200 150 10 20
. ppPM/C | 4r0~+80C 200 100 20 -180 -170
BERK
cIC | ~40~+20C 2490 2100 1900 2670 2250
pPM/C | h0~480°C 3230 3400 3900 5370 4360
HRRER B50m&dss. {% tan o fkesT
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The material characteristics of piezoceramics [EEEEA R R
e PZT—PDb(Zr: Ti)O3 XEt1#l,/ The lead zirconate titanate materials ( soft ceramics ).
7. C-5 C-6 C-6H | C-62 C-63  C-64 C-601|C-602 C-8
BES B R ERKES
=t CREERES - mEl - SUBERES SRIUNS. &F) ey
ERMEE o ERBSEL (AT FERF
&% ERTFSTNTES
ko 64 66 70 68 59 63 65 53 65
_ ko 38 39 41 40 33 35 37 28 38
;g;gg %102 k33 73 76 77 77 68 73 76 68 77
ki 53 52 50 52 48 50 50 46 52
Ris 78 74 76 76 66 71 73 64 70
N 2060 | 1960 | 1960 | 1960 2130 @ 1970 | 2060 | 2160 | 1980
Nai 1530 | 1420 | 1420 | 1440 1480 1380 | 1460 | 1510 | 1410
PR m- Hz N3 1400 | 1350 | 1380 | 1350 1500 @ 1360 | 1380 | 1480 | 1350
N 2050 | 2010 | 2110 | 2040 2060 | 1970 | 2070 | 2100 | 2050
Nis 850 | 850 | 860 | 850 950 | 850 | 890 | 950 | 910
enl/e 2140 | 2270 | 2550 | 2730 @ 1850 @ 1960 | 2400 | 1560 | 3100
X T L
enl/o 1170 | 2130 | 2400 | 2600 @ 2000 | 1850 | 2300 | 1520 | 3480
& 140 | -210 | -240 | 234 -165 | -185 | -210 | -120 | -274
LRI /X\}‘()g/zN) ds 333 | 472 | 490 | 500 @ 320 | 435 | 500 | 310 | 627
m
dis 764 | 758 | 800 | 860 @ 530 @670 | 730 | 460 | 779
e 145 | 115 | -11.2 | 106 = -95 | -11.4 | 100 | -90 | -88
pEmbRy 107 In 321 | 250 | 232 | 244 230 @ 244 | 230 | 230 | 197
Vem/N (m?/C)
s 403 | 377 | 356 | 356 325 | 385 | 340 | 330 | 284
Yuf=lsuf | 72 | 62 | 63 | 63 67 | 59 | 67 | 72 | 60
ey | 100 [ nfeleef | 53 | 49 | 52 [ 48 | 62 51 | 50 | 63 | 48
m
Ysi=1/sssE | 1.9 19 | 20 | 19 25 | 20 | 22 | 26 | 22
SERALL - 029 | 032 | 031 | 030 037 | 034 | 033 | 036 | 0.32
NMBERY Qm 90 80 70 75 90 80 | 110 | 100 | 65
St % tan & 165 | 160 | 200 | 165 120 | 150 | 090 | 1.30 | 1.90
EE s ‘c e 305 | 295 | 290 | 245 295 | 345 | 285 | 360 | 193
B E | x10kg/m’ r 765 | 765 | 780 | 760 760 | 770 | 780 | 790 | 745
~40~+20°C | -550 | -330 | -250 | -380 = -20 | -180 | -260 | 30 | -340
frTC
S ppPm/C | y20~+80°c | -680 | -130 | -5 170 = 80 | 180 | 120 | 70 | -20
R CTC | -40~+20C | 4230 | 3590 | 3400 | 3860 1850 @ 3500 | 3300 | 1800 | 3940
pPm/C | 120~+80°C | 7960 | 4850 | 4000 | 5610 @ 2550 | 3600 | 4000 | 2100 | 6050
1§ k f
= 8
R osl R Bhobds g & | g mj:,-iﬁ e
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e PZT—PDb(Zr- Ti)Os XE@t4#l,/ The lead zirconate titanate materials ( soft ceramics ).

7 B C-82 C-83H C-84 C-85| C-9 | C-91 C-91H C-92H| C-93
ERBARL (BFI2WEE)
S ERT ST
ky 65 | 73 | 69 | 69 | 57 | 60 69 | 72 | 68
ko 37 | 43 | 43 | 41 | 37 | 37 | 42 | 44 | 40
=R ks 75 78 | 79 | 80 | 69 | 69 74 78 | 77
BERY
ki 51 | 51 | 54 | 53 | 49 | 49 | 50 | 51 | 53
kis 70 76 76 | 72 | 58 | 65 | 68 | 69 | 71
No 2030 1930 | 1900 | 1930 | 2040 | 1960 | 1950 | 1910 | 1890
N 1430 1410 | 1400 | 1410 | 1440 | 1380 1410 | 1430 | 1410
EES | m-Hz Nos 1390 | 1380 | 1290 | 1290 | 1390 | 1380 @ 1390 | 1320 | 1300
N 2090 2150 | 2000 | 2040 | 1950 | 1960 = 2080 | 2070 | 1970
Nis 900 | 880 | 840 | 900 | 950 | 920 = 900 | 930 | 870
s enT/so | 3090 | 3900 4870 | 3480 | 6050 | 4400 4900 4400 | 5600
Y m
ewl/eo | 3650 | 4200 | 4760 | 3750 | 6640 | 5500 | 5800 | 5300 | 6050
i 266 | -335 | -356 | 297 | -354 | -330 -375 | -366 | -371
S R m/x\ﬁ(();/zN) & 600 | 670 | 774 | 695 | 718 | 640 & 710 | 770 | 826
dis 781 | 980 @ 1140 | 845 | 827 | 820 & 920 | 848 | 1080
7 83 90 | 84 | 89 | 60 | 70 | 73 | 78 | -6.9
%1073
IR 185 179 | 184 | 209 | 122 | 135 139 | 164 | 154
smmmn | 00 T s
95 286 283 | 266 | 274 | 155 | 210 | 212 | 218 | 218
Vb=l | 62 61 | 60 | 63 | 65 | 59 64 | 66 63
sy 00 oo’ | 61 51 | 44 | 44 | 54 | 54 | 55 | 49 | 46
m
Yoi=lfst | 22 21 | 19 | 23 | 26 | 24 24 | 26 | 25
AL - 034 029 | 030 029 | 0.36 | 0.38 032 | 028 | 027
NSBFERS om 65 65 | 46 | 58 | 25 | 30 24 28 | 67
freais o tans | 190 220 | 200 | 190 | 450 | 300 370 | 360 | 170
BEs c Te 195 202 186 | 228 | 130 | 165 170 | 183 | 150
BOE | 0ke/m’ p 750 | 770 | 767 | 782 | 775 | 775 810 | 810 | 7.1
prc | 4o~+0c | 260 200 | 704 | -540 | -670 | -1000 -1370 | -1580 | -690
ommg | P +20~+s0c| 30 | 100 | 185 | -24 | 540 | 550 330 | 660 | 1360
R cTc | 40~+20C | 3650 3500 4360 3840 | 7610 | 6000 8400 | 8450 | 7190
pPmM/C | 120~+80C | 5440 5300 | 7590 | 5300 | 9630 | 4500 @ 8800 | 6780 | 5360
RS Senk - dn gEQm
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The material characteristics of plezoceramics E%@%Bﬂ*jﬂﬁﬁ
o PT—PDbTiO3 ® PN—P bNb20e. BiT—B i4Ti3012 18414,/ The lead titanate, metaniobate & bismuth titanate materials.
PT PN BiT
Y. !
M-1 M5 | M6 F-100 B-600
BERIRMHIN
=y BRI BEFRMAN | BEEREIT
ERAR BERAET LCDAIEERES BEREE (R
SREREBE
ky 6.0 6.0 4.0 (30) 47
ki 6.5 6.0 26 (24) 29
;gggg x1072 k33 37 47 53 (31) -
ke 38 43 51 39 20.1
kis — — 37 (39) —
N 2630 2800 2860 (2015) 2710
Nan 2050 2150 2200 (1570) 2080
R B m-Hz N3 2060 2150 2240 (1580) -
N 2130 2250 2230 1630 2180
Nis - - 1450 (1030) -
7 - - 250 370 —
AT e (570)
e337/e0 185 220 215 300 150
dsi -4.3 47 -37 (-55) 2.9
" x10712
SMEBRB| U (oN) ds3 439 58.2 71.0 80 (19.0)
dis — — 41.0 (145) -
73 27 2.4 46 -19) 22
1073
BEBURS . N (o) I 25.1 30.3 37.3 22) (14.3)
i - — 21.3 45) -
Yuf=1/su¥ 11.9 13.9 13.2 (5.4) 12.4
10
R e VisE=1/s3:E 13.5 14.4 16 (5.5) -
N/m?
YssE=1/sss" - - 8.7 (2.3) —
SEHALL o 0.26 0.20 0.21 - 0.22
HMBREREK o 1200 1450 850 20 5980
AR E LS % tan s 1.50 1.50 2.00 (1.00) 0.30
BEA ‘C Te 385 310 250 530 670
B E | x103kg/m’ P 7.60 7.40 6.92 5.70 7.20
HIC ~40~+20°C 70 -60 -50 (-1400) -66
. PPM/C | 420~+80°C -70 -40 -100 (-800) -66
BERK
CTC | ~40~+20C 2350 2550 3000 (950) 450
ppPm/C | 1r0~480°C 3600 4000 4500 (1100) 820
S BASM, k>ky | SRS, k>ky | SRS, k>R, BOM mESK, Rk
=T =Qm Sk &slc- & =Qm
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