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EEBESZYyIADMENFE
*PZT—Pb(Zr-Ti)Os% */\—R#

e cC2 | c21 €23 | C-201  C-202 | C-203 | C-204
BB ‘
AL} \ — Eﬁtyﬂ L b -
EISFRRBI w s N Bty | SRR g
RBHEAIN ey | BERRER
e
ko 63 59 59 60 56 59 63
_ P 37 34 35 34 32 35 37
;gﬁg x10°2 ks 76 71 73 71 69 71 74
=] 7N
ki 52 48 54 46 a7 49 52
s 77 74 79 74 69 70 71
No 2100 | 2210 | 2210 | 2170 | 2240 | 2130 | 2110
N 1550 | 1630 = 1650 | 1570 | 1620 | 1530 | 1530
BRMES  m-H. N 1410 | 1510 | 1480 | 1500 | 1550 | 1470 | 1450
N 2020 | 2090 | 2040 | 2100 | 2120 | 2020 | 2070
Nis 880 | 910 870 | 930 | 990 | 920 | 930
A en/eo | 1970 | 1900 | 1700 | 2010 | 1700 | 1470 | 2240
= exl/éo | 1460 | 1400 | 800 | 1550 | 1600 | 1450 | 2200
dn 158 | -131 | -100 | 145 | 130 | -145 | -190
. XIO*IZ
smEREs oo | dv 367 | 288 270 | 330 | 315 325 | 435
dis 692 | 634 | 690 | 640 | 540 | 520 | 650
g3 127 | 107 | 144 | 103 | -94 | 112 | -97
- X103
BEHAFS | ol 9 292 | 272 | 328 | 243 | 223 | 256 | 220
s 397 | 877 | 449 | 360 | 336 | 396 | 827
Yif=lfsuf | 73 8.3 8.3 79 8.2 72 72
10
mieEn | (0, | rfsls’ | 63 6.4 6.1 6.4 6.8 6.0 57
Yif=lissh | 2.2 23 20 24 28 23 24
HPYH - 030 | 029 | 026 | 030 | 031 | 029 | 029
L Qm 1200 | 1400 | 1440 | 900 | 1200 | 2000 | 520
AL % tan 6 025 | 030 | 027 | 029 | 020 | 030 | 025
FaU—s C Te 300 | 307 | 290 | 290 | 290 | 850 | 250
BE | <0°kg/m’ p 760 | 780 | 763 | 780 | 785 | 770 | 765
#TC | —40~+20c | 200 110 120 | 400 | 400 | 240 140
e pPm/C | 120~+80Cc | 90 110 -150 30 150 240 120
= CTC | -40~+20c| 1820 | 1810 | 1500 | 500 | 300 | 1900 | 1900
PPM/C | 1y0~+g0c | 4120 | 3630 | 4900 | 4100 | 3000 | 8200 | 3600
Bhy | B
HEORE AREEAED | O | Ed-REmEmE |0 Om) Fom
=g 5l =k33- ds.

SRR IR BREF— B DI M Z BRE — R EA N B F BIRERINEZEH = (JEITA) RIBEM-4501AICEIMLTVET,
L EH KRB THDREHETIFHDFEE A



EETSIv IO #FE
*PZT—-Pb(ZrTi)Os% */\—Ki#t

LZip=] C-205 C-213 C-213P C-3 C-4
7] T3 =
- B BRI ERRT S — g
= ERAXR - BERE—5—H - - ®HRT—5—H IL ot
IV N85t
kp 58 58 60 45 36
k31 34 34 35 26 23
igﬁg x10°2 k33 70 70 70 64 57
ki 49 48 47 49 39
kis 68 70 69 64 53
Ny 2270 2230 2210 2460 2520
Nan 1660 1620 1630 1810 1840
BESESR | m-Hz Nz 1560 1540 1540 1710 1760
Ni 2110 2090 2070 2140 2150
Nis 990 960 950 1060 1100
I enl/go 1650 1590 1750 820 560
- exT/o 1580 1470 1470 510 330
s -136 -135 -139 -55 -39
= XlO*IZ
SHEBES| (o) dss 322 310 306 154 110
dis 492 510 542 381 201
g 97 -10.2 -10.7 -12.0 -12.8
-3
BEHAHH V-m/xlll(zmz L9 227 23.4 235 324 337
915 33.6 36.4 34.9 435 40.8
Yuf=1/siF 8.6 8.2 8.4 10.0 10.3
10
e S A I G T 6.8 66 67 8.2 87
Ysst=1/ss5" 27 2.6 3.3 25 3.5
K7Vt - 0.29 0.29 0.28 0.28 0.29
R R o 2140 2500 1520 1900 1700
HEEX % g 0.40 0.30 0.28 0.20 0.35
FaU—m e Te 280 315 318 270 330
BE | x10°%kg/m’ P 7.80 7.80 7.90 7.60 7.60
HTC | 40~+20C 30 200 150 10 20
— PPM/C | 190~+80°C 200 100 20 -180 -170
= cTC | ~40~+20C 2490 2100 1900 2670 2250
pPM/C | y0~+g0'c | 3230 3400 3900 5370 4360
HEDISE BQm-d». & tan o {KesT

KPR B 3 — B DR Z FRE — MR A ANB T BIREAMER = (JEITA) RAEEM-4501AICEMRLTVE T,
L EFRBETODIREHETIFHDEE Ao
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EETSZv IR0 #FE
*PZT—Pb(Zr-Ti)Os% VIt

& C-5 C-6 |C-6H| C-62 C-63 C-64 |C-601 C-602| C-8
BiEE BERESEE Y =g
S20) (=R - hEst - fat Y- UAIVEL %) =
Bl . o A w,
Ei&FEH =8P ERERERTO— (ERZHE) S
A} 2iEF7IF1I—5H
kp 64 66 70 68 59 63 65 53 65
_ kn 38 39 41 40 33 35 37 28 38
;gﬁg x102 k33 73 76 77 77 68 73 76 68 77
ha 7IN
ki 53 52 50 52 48 50 50 46 52
kis 78 74 76 76 66 71 73 64 70
Np 2060 | 1960 | 1960 | 1960 2130 | 1970 | 2060 | 2160 | 1980
Nai 1530 | 1420 | 1420 | 1440 1480 @ 1380 | 1460 | 1510 | 1410
RESES | m-Hz N 1400 | 1350 | 1380 | 1350 1500 | 1360 | 1380 | 1480 | 1350
Ni 2050 | 2010 | 2110 | 2040 2060 | 1970 | 2070 | 2100 | 2050
Nis 850 | 850 | 860 | 850 950 & 850 | 890 | 950 | 910
P enl/eo 2140 | 2270 | 2550 | 2730 1850 | 1960 | 2400 | 1560 | 3100
= exnl/eo 1170 | 2130 | 2400 | 2600 2000 | 1850 | 2300 | 1520 | 3480
dai -140 | -210 | -240 | -234 -165 | -185 | -210 | -120 | -274
-12
smEEsy| 0 5 333 | 472 | 490 | 500 320 | 435 | 500 | 310 | 627
m/V (C/N)
dis 764 | 758 | 800 | 860 530 | 670 | 730 | 460 | 779
I3 -145 | -115 | -11.2 | -106 -95 | -114 | -100 | -90 | -88
=3
BEHHHE V'm;(IlIO(mZ/C) 93 321 | 250 | 232 | 244 230 @244 230 | 230 | 197
s 403 | 377 | 356 | 356 325 | 385 | 340 | 330 | 284
Yuf=1/suf | 7.2 6.2 6.3 6.3 6.7 5.9 6.7 7.2 6.0
10
ML ;11/?n2 Yaf=1/s:f | 5.3 49 5.2 49 6.2 51 5.0 6.3 48
Yssf=1/ss | 1.9 1.9 2.0 1.9 25 20 22 26 22
KPYIH o 029 | 032 | 031 | 030 037 | 034 | 033 | 036 | 0.32
A R R D 90 80 70 75 90 80 110 | 100 | 65
FEEk % tan & 165 | 160 | 200 | 165 120 150 | 090 | 1.30 | 1.90
Fal—g e Te 305 | 295 | 290 | 245 295 | 345 | 285 | 360 | 193
2ol x103kg/m? p 765 | 765 | 780 | 760 @760 | 770 | 780 | 790 | 745
HTC -40~+20C | -550 | -330 | -250 | -380 -20 | -180 | -260 | 30 | -340
— ppm/C | 420~+g0°c | -680 | 130 | -5 | 170 80 | 180 | -120 | 70 | -20
= CTC -40~+20°C | 4230 | 3590 | 3400 | 3860 1850 | 3500 | 3300 | 1800 | 3940
ppm/C | 4r0~+g80c | 7960 | 4850 | 4000 | 5610 2550 @ 3600 | 4000 | 2100 | 6050
_ CTC crc
HEOISE dess? | N A Bk33-dss o alc |Bkyuds| BE Bk33
=S1c

SR IR BROE(E— BB DI M Z B E —RAEEIA ANBFBIRERMEEH = (JEITA) RIBEM-4501AICERLTVET,
L EFEFRETHDREHETIFHDEE A



EELSZYy I ADMEFE

e PZT—Pb(Zr-Ti)O3% eV TIh4#t
& C-82 C-83H C-84 | C-85| C-9 | C-91 C-91H C-92H C-93
. EERBSEIO0—7 (ERZER)
=R, &P HF 2 T—5F
ky 65 73 69 69 57 60 69 72 68
k3 37 43 43 41 37 37 42 44 40
el x1072 ks 75 78 79 80 69 69 74 78 77
AR
ki 51 51 54 53 49 49 50 51 53
kis 70 76 76 72 58 65 68 69 71
Np 2030 1930 | 1900 | 1930 | 2040 | 1960 1950 | 1910 | 1890
Nai 1430 = 1410 | 1400 | 1410 | 1440 | 1380 1410 | 1430 | 1410
BEMER | m-Hz Na 1390 1380 | 1290 | 1290 | 1390 | 1380 1390 | 1320 | 1300
Ne 2090 2150 | 2000 | 2040 | 1950 | 1960 @ 2080 | 2070 | 1970
Nis 900 880 | 840 | 900 | 950 | 920 900 | 930 | 870
- enl/eo 3090 3900 | 4870 | 3480 | 6050 | 4400 @ 4900 A 4400 | 5600
= enl/eo 3650 4200 | 4760 | 3750 | 6640 | 5500 @ 5800 & 5300 | 6050
s -266 | -335 -356 | -297 | -354 | -330 -375 | -366 | -371
—12
cmEEEy s 600 670 | 774 | 695 | 718 | 640 710 | 770 | 826
m/V (C/N)
dis 781 | 980 | 1140 | 845 | 827 | 820 920 | 848 | 1080
g3 83 90 | -84 | -89 | -60 | 70 73 | 78 | -69
— x1073
BEHARE N (/0 93 185 | 179 184 | 209 | 122 | 135 139 | 164 | 154
g1s 286 283 | 266 | 274 | 155 | 210 212 | 218 | 218
Yuf=15nf | 6.2 6.1 6.0 6.3 6.5 59 6.4 6.6 6.3
10
BT ;Il/?nz Yaf=1/s3F | 51 51 4.4 4.4 54 5.4 55 49 46
Ysst=1/ssf | 2.2 2.1 1.9 23 26 24 24 26 25
K7V UL o 034 | 029 | 030 | 029 | 036 | 038 032 | 028 | 027
B R R @i 65 65 46 58 25 30 24 28 67
FEEL % tan o 190 | 220 200 | 190 | 450 | 300 370 | 360 | 170
FaU—s= °C Te 195 202 | 186 | 228 | 130 | 165 170 | 183 | 150
e x103kg/m? P 750 770 | 767 | 782 | 775 | 775 @ 810 | 810 | 7.91
FTC ~40~+20°C | -260 | -290 | -704 | -540 | -970 | -1000 @ -1370  -1580 | -690
B pPM/C | 10~+80°c| 30 | 100 | -185 | -24 | 540 | 550 330 | 660 | 1360
= CTC ~40~+20°C | 3650 = 3500 | 4360 | 3840 | 7610 | 6000 @ 8400 @ 8450 | 7190
pPpm/C | 4r0~+80°c | 5440 @ 5300 | 7590 | 5300 | 9630 | 4500 @ 8800 | 6780 | 5360
MEORER Senl - ds. BQm

MR IR BRE G — BB D M Z R E— R EIE ABFBIRRMEZE RS (JEITA) FRIEEM-4501AICEMLTVE T,

¥C-92H# (L, Ni-Cr “AuR )\ FBERA DR HE T,

LR RETHDRIE TGO EEA.
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PIEZO CERAMICS

n

EELSZy I A0 EFE

e PT—PbTiO3% ¢PN—PbNb206%

¢ BiT—Bi4Tiz012%

- PTH PN#% BiTH
M-1 M-5 M-6 F-100 B-600
BE BRI
T BERLAIVE BERREN  BZREs
=St RERAEE 5yF Y BEEEss (SR
HIFUt& %A
kp 6.0 6.0 40 (30) 47
_ ke 6.5 6.0 26 (24) 2.9
fgﬁg x1072 ks 37 47 53 (31) -
ki 38 43 51 39 20.1
kis — — 37 (39) —
Np 2630 2800 2860 (2015) 2710
Na 2050 2150 2200 (1570) 2080
BEMES | m-H Nx 2060 2150 2240 (1580) =
N 2130 2250 2230 1630 2180
Nis — — 1450 (1030) =
B enl/eo — — 250 (370) —
thFEE
exnl/eo 185 220 215 300 150
s 43 -47 37 (-55) 2.9
—— x10712
SHEBER| o) ds» 439 58.2 71.0 80 (19.0)
dis - -~ 41.0 (145) -
g B 2.4 16 (-19) 2.2
-3
BEHARE | N 9 25.1 30.3 373 (22) (14.3)
s —~ — 21.3 (45) ~
Yuf=1/si 11.9 13.9 13.2 (5.4) 12.4
10
MR ;Il/ronz Yasf=1/s33" 135 14.4 116 (5.5) -~
YssE=1/ss5F — — 8.7 (2.3) -
K7Vt o 0.26 0.20 0.21 - 0.22
PR R @i 1200 1450 850 20 5980
FEIE% % i & 150 150 2.00 (1.00) 0.30
FaU—m C Te 385 310 250 530 670
mE | x10°kg/m? ? 7.60 7.40 6.92 570 7.20
fTC | —40~+20C -70 -60 -50 (-1400) -66
— PPM/C | 420~+80°C -70 -40 -100 (-800) -66
= CTC | —40~+20C 2350 2550 3000 (950) 450
ppm/C | 1o0~480c| 3600 4000 4500 (1100) 820
HEOKE RytEk>k, | RINER>k, | RIMER>R, | BOmo o mpspEkok
&lc =m Sk &lc-1Ep =Qm

KRR BROE S — B D M Z SR E— AL A ANB T BIREMEZE = (JEITA) REEM-4501AICERLTVE T,

( )WNIFBEETYI, B-6000Ddss. gs3lddssA—5 TOREMBICEIDFET,

FEEMRRRETHDRIMETIESDEE Ao






