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Provided is a lead-free piezoelectric material having satisfactory and stable piezoelectric constant and
mechanical quality factor in a wide practical use temperature range. The piezoelectric material includes a
perovskite-type metal oxide represented by Formula (1): (Baj.xCay),(TijyZry)O3 (wherein, 1.00 < a <
1.01, 0.125 = x < 0.300, and 0.041 < y < 0.074), Mn, and Mg. The content of Mn is 0.12 parts by weight
or more and 0.40 parts by weight or less based on 100 parts by weight of the perovskite-type metal oxide
on a metal basis. The content of Mg is 0.10 parts by weight or less (excluding O part by weight) based on
100 parts by weight of the perovskite-type metal oxide on a metal basis.
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"Piezoelectric material, piezoelectric element, and electronic apparatus
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[0152] BEABHNBETH KL ERE TG/ E
= BE2MEARLETRR M4 MEZFRI2FNEL —F -

[0153] A » Wil T HUMBERAFHNET
miE - ABHEWEFRHEETERANREAZEREFZEN
HHEFREANETHRAME TR FHEHFHNER
% Ui o

[0154]) ABHHWEBEMBERTEN T REHRE

ERNEES AWRELERBENEEEHABKLERT -
HRAZBHANBEMBETEEH  EMEHREN&FE
EH - Hi  ABANBEM AT RGEABEEBAERE
EEERENBEMBOXRK Pl KESFLE - ®EDF
HEE HEEREE XERH KPHEKE KREXE -
FHENEENETFRKE ARUNBEMHET ARSI
mBEEgkEGSs EBEEIDS BERUSMEEERE
5 < % fi

15 B |
[0155] A M EMAF L BBEAARE > B
A 5% B3 R TR A DL R B9 5 56 61 -

BHH 18 EE MK
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[0156] HWiEAEROIWBEME - FHEMEEH M
TEE 100 nm WEHERNERM 99.999%8 E 5 /Y # X .
WEkBERMBHR - BEF 300 nm P HEHNE KM
99.999%HE S MEMKERFEREEHRMESR 300 nm By
FHEMERMN 99.99% K ESHMENEGRE RN
Ko BEEBKHR (SKBEHE KRG MERE BB R)
FEFEER Mg WERME ICP ZFHEELAB L A ER 100

@ EEMHWEMBAR 00000 TEMH - Ll 81.3:12.7: 6.0
MEFLILBENEKBESE - KBRS - B THERT A
MEEW Bafl CaWWEHEH BABEN TIMN ZtHEE
EWEEEN“a” & 0.010 mol EEEERNMEEEY » BF
FII I OBR B B% (T 52 2R 24 /K -

[0157] B ICP FHALZHEMBTHNH REESEYF
FrEaad MgiE - ERN 100EEH UL ER
(Bao.513Ca0.187)1.002(Tio.940Z10.060) O3 3 7~ Y F M #4 ¥} » Mg

@ HES 00001 EEG -

[0158) B THFEBMWEGH REN  AEZELZER
EE 0.12 EER (LLEBRER) ¥ Mn ENZEE
(II) MI3EENEN PVARESR MW ZFI RSHRE
> B FHENKEE - KK SHRENERFANSE
WMEMBEN (RE) -

[0159] AABHMAN M RELTHESRERREHE
BHEEWER  TAFMAERBEHEBEIM 200 MPa &Y
BB HERLOD R RERTE TS5 BAHESH
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BB CEHNERT LESEUNS
BoBMFENTERABEDS  REXE B50CHRSRE
THSA S /IE THERKRADTHELBEZBB 24 NBFUE
IAEROIGHEEEMH -

[0160] I & # 5t A B i 41 79 BB B A1 KL B9 & KL 89 7 35
EHEERMNMEEEE > THHESHE 8.1 um F 99.0% -

TRAEtEMEEERN DRARHMETFEMSE
(SEM) BEEE/ NGHBESH &N  HBEZEERFET
MEREER BEHMEREEANEAYEE -

[0161] BABFEMNEBM B OHEMEREHER 0.5
mm B ERE > THEE XHRTHSNREESE -  E8HE
B — A B E R SRR Y - B X SR B LS ATE
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(Bao 13Ca0.187)1.002(Ti0.940ZT0.060)0s BRI & BE LW A
EINEERHWNESBELYTESE 0,12 EE /MK Mn Al
0.0001 = & {31y Mg -

[0162] 4 &5 7% X fb & B 48 45 A0 4 Ak 22 78 B B9 4 AR —
ZH -Ba-~Ca Ti*Zr~Mn fl Mg Z/H W TEREFHEHLL
BEIRMEE - FHEREEREBRAMERER BT
BUEEZWEER -

B Bl 2-26 #Y B B A A
[0163] B THEEBMOINBEME - LT 1 AR
MEBILBNETRE 1 FAAAEHRANKBESE - KB
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FEBER K - BTHBET A IZEW Ba A1 Ca Y&
EEHBMUEN TIiM ZTWEEENILERN“a” UE I
FiIrHBRERERMEREY -

[0164] ZEEMEH 21-26 7 » BT HE Mg 28 » ER
100 2 & 4 2 LUt 2 K (Bao.si3Ca0.157)1.002(Tio.940Z10.060) O
KRB BT SREMERENANBNEDY
W (ME) - Ll 0.0004 EEM (EHE 21) - U

@ 00009 HEMD (BEHEMA 22) - LL 0.0049 EEp (F
23) ~LL 00149 EEfp (EHA 24) -~ LL 0.0499 EE
(EHEE 25) FILL 0.0999 BE D (EHEH 26) K EFM
S - FMIARERERE BEILHARWEAYES —%
MRS 24 /K

[0165] FIFA M BE K > r BHE | iR (UEBS
HEB) MW Mo BFRAWBWZEE (11) 13 EENNEN
PVA B ABIHTMZREAWARET 58— FEHENKE

Q@ & HEBE SHRENEREANBNENERTN (BE)
MEME | Pl AFRESMRLNYREREL LA
FII F M B 48 HE N 200 MPa B9 £ 89 B 7 6 BT 1k B9 09 R T i 48
iRy A

[0166] M — S AASHEEUBBENLE - ¥R
BHEBRABES  FELE 1350C-1480CH B ZRE
THE S B BEERATHELBEEBE 24 MBS
NABHYHZEEEME BSEERE Ca BEWEMM
B MERA | PR MERRKSEBREM NS

791122 -41 -



1581472

HENNTHSEREERMEHEE - ER 2 PEKRTE
H .

[0167] MIEMAE 1 ik - HEAZHOBEEM M
FEEmMLEMEER 05 mm WEE > I HFEH X HRATH
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% # bE A B PR E R o &AL B9 R RS B AE B S 1R T AE BT B
BXHEMAFEEZENESR -

SR 1-10 By B E A KB
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o EMENEBENENENHED (FE) > 01199
EEMNEBELERNZEESY - FIHAKRERZEZER -
BT iE S YIRS 24 NI
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1-26 o B+ E R 8 B0 R B9 4 SR Y 6 PR A B b B9 B O A
B -
(01701 3= 2 EEIR T 48 5 JB B 41 40 60 & M 69 T 49 5 3
B E RS EE - ME A 1-26 o F7 i E & K A4
NEmE B HERRHILNEEN S EESENNEA
A 0.5 mm g E - 96 B AIE MBI 1-26 AL - B E X Bt
80T B RS S o 76 SRR BE B P UE W I B0 B MR A8 8
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[F1]
BaTiO; | CaTiO; | CaZrO; | BaC,O,4 |[Mn&E|MgiyEE
[mol] [mol] [mol] [mol] EED) | EED)

B 1 81.3 12.7 6.0 0.010 0.12 0.0001
EFHEp] 2 86.0 8.0 6.0 0.009 0.12 0.0001
B 3 84.0 10.0 6.0 0.009 0.12 0.0001
EFHp 4 84.0 10.9 5.1 0.010 0.12 0.0001
FHf 5 83.0 10.5 6.5 0.009 0.12 0.0001
HHER 6 87.5 8.4 4.1 0.008 0.12 0.0001
=i 87.5 7.4 5.1 0.008 0.12 0.0001
R 8 87.5 6.5 6.0 0.008 0.12 0.0001
EHG 9 87.5 5.6 6.9 0.008 0.12 0.0001
M 10 87.5 5.1 7.4 0.008 0.12 0.0001
EHHid 11 81.7 14.2 4.1 0.010 0.12 0.0001
BT 12 75.8 19.1 5.1 0.009 0.12 0.0001
BHHap 13 75.8 17.3 6.9 0.009 0.12 0.0001
g 14 70.0 25.9 4.1 0.009 0.12 0.0001
B 15 70.0 23.1 6.9 0.009 0.12 0.0001
EFHif 16 70.0 22.6 7.4 0.010 0.12 0.0001
B 17 84.0 10.0 6.0 0.011 0.16 0.0001
el 18 84.0 10.0 6.0 0.013 0.20 0.0001
B R 19 84.0 10.0 6.0 0.016 0.24 0.0001
ik 20 84.0 10.0 6.0 0.029 0.40 0.0001
BHHep) 21 81.3 12.7 6.0 0.017 0.24 0.0005
EHap] 22 81.3 12.7 6.0 0.017 0.24 0.0010
HHap) 23 81.3 12.7 6.0 0.017 0.24 0.0050
EHHip 24 81.3 12.7 6.0 0.017 0.24 0.0150
FHER 25 81.3 12.7 6.0 0.014 0.24 0.0500
R 26 81.3 12.7 6.0 0.017 0.24 0.1000
SRR 1 100.0 0.0 0.0 0.009 0.12 0.0001
$HEE 2 84.0 16.0 0.0 0.010 0.12 0.0001
LB 3 68.0 26.0 6.0 0.010 0.12 0.0001
$HEER 4 84.0 6.0 10.0 0.009 0.12 0.0001
HEeHl 5 84.0 10.0 6.0 0.005 0.00 0.0001
EFEER 6 84.0 10.0 6.0 0.844 0.10 0.0001
w7 84.0 10.0 6.0 0.031 0.45 0.0001
&L 8 81.3 12.7 6.0 0.017 0.24 0.1200
$HECl 9 84.0 10.0 6.0 0.006 0.12 0.0001
B4 10 84.0 10.0 6.0 0.027 0.12 0.0001
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[%2]
FHEHEBER TES
[am) [%]
FHEE] 1 8.1 99
Bt 2 5.7 98
HIEH 3 6.8 98.5
B0 4 55 98
=i 4.8 98.5
Hiapl 6 46 97.3
i 5.2 98.2
Hip 8 5.8 97.2
E i 9 42 97.5
EHEB 10 4.8 96.9
B R 11 6.9 98.7
B R 12 5.4 97.2
H R 13 3.8 96.5
B Hafl 14 4.3 95.4
Bl 15 3.1 95.1
EHEH 16 3.8 96.2
Hhapl 17 5.8 98.5
i 18 5.4 98.2
Hhtsl 19 4.5 98.2
B 20 5.5 97.5
HiEs 21 5.8 97.7
HHif 22 6.2 98.1
B Ha ] 23 5.8 98.2
Bk 24 5.4 98.4
EHEp] 25 5.7 98.5
B 26 6.1 98.7
BB 1 6.4 97.8
B H- B 2 2.3 93.5
LB 3 3.1 92.1
HELB 4 3.5 93.1
S8 5 4.5 95.6
S/ 6 3.9 96.2
Yk 12.5 96.5
B4 8 52 94.8
BB 9 172 97.8
H5 10 1.2 91.5
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[&3]
X y a Mn & Mg &
EED) EE®HD)

HHag 1 0.187 0.060 1.002 0.12 0.0001
EHER] 2 0.140 0.060 1.002 0.12 0.0001
HHiE 3 0.160 0.060 1.002 0.12 0.0001
Bl 4 0.160 0.051 1.002 0.12 0.0001
R 5 0.170 0.065 1.002. 0.12 0.0001
BB 6 0.125 0.041 1.001 0.12 0.0001
s 7 0.125 0.051 1.001 0.12 0.0001
B 5 8 0.125 0.060 1.001 0.12 0.0001
EHEf] 9 0.125 0.069 1.001 0.12 0.0001
EHHaf 10 0.125 0.074 1.001 0.12 0.0001
HFHH 11 0.183 0.041 1.002 0.12 0.0001
B el 12 0.242 0.051 1.001 0.12 0.0001
R 13 0.242 0.069 1.001 0.12 0.0001
K 14 0.300 0.041 1.001 0.12 0.0001
BHif 15 0.300 0.069 1.001 0.12 0.0001
HEHap] 16 0.300 0.074 1.002 0.12 0.0001
FHaR 17 0.160 0.060 1.002 0.16 0.0001
i 18 0.160 0.060 1.002 0.20 0.0001
HHH 19 0.160 0.060 1.004 0.24 0.0001
B HH] 20 0.160 10.060 1.010 0.40 0.0001
EHp 21 0.187 0.060 1.005 0.24 0.0005
R 22 0.187 0.060 1.005 0.24 0.0010
B %] 23 0.187 0.060 1.005 0.24 0.0050
H s 24 0.187 0.060 1.005 0.24 0.0150
EHif] 25 0.187 0.060 1.002 0.24 0.0500
il 26 0.187 0.060 1.005 0.24 0.1000
SR 1 0.000 0.000 1.002 0.12 0.0001
SFEEAB 2 0.160 0.000 1.002 0.12 0.0001
S H-E 3 0.320 0.060 1.002 0.12 0.0001
LB 4 0.160 0.100 1.002 0.12 0.0001
SHEB S 0.160 0.060 1.002 0.00 0.0001
BB 6 0.160 0.060 1.002 0.10 0.0001
S 7 0.160 0.060 1.010 0.45 0.0001
SLp 8 0.187 0.060 1.005 0.24 0.1200
S5 9 0.160 0.060 0.999 0.12 0.0001
EHHE 10 0.160 0.060 1.020 0.12 0.0001

[0171] 15 R T EBG 1-26 hARHELEE
BIFOE LS 1-10 P ARHEIEWBEM B x HE y EZ
FeEA  HPmBIREENEREAN (1) XRFAH
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BHELNSBE ALY xEMN yENEER -

W Bl 1-26 & B E 7T 4
[0172] {5 A B #E 61 1-26 o &9 B B # K 5 65 B B 5t
-  BEHERBECHBENRYBREMBWEMERE LY
KEEBMEE 400 nm WEENSES - IBSH > £E5
MESMEZEERES 30 nm EENKESBE - B2
@ FEMWEEM MY RAZIA 10x2.540.5mm #9 Rk
BETH - SR ENEBTIHERESE 60°C-100TH & E 1
FAR bt BB MEAN 1 kV/mm & B 5 30 4 4 fE KA AL -
(0173] FREBLYBEETHNBESE NEER
ENEES  BEER & DET dx Y, AIEKSE
¥ (Qm) - 7% 4-6 HFER TR -

A8 o 2 2l

® [0174] R HE B FERTHE  KHEES
BREESHFEAEMN-25CE 100CHEERN - £-25CE 100CTH
BEEENAEAEBAESREWEBEENNERS E”
BEZEBERTAAEBHEHERRNEBEESBHERS K
A

fEEIRE
[0175] HE RHEARNEEBENEEREEERE
(Te) » FIEARNBEEFEHEHHESR 1| kHz B9 HE I/
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HERE -

i

SRBREMHENE

LﬂHi

()t:

%

NEEE BEEH &G TERF dbxY OEBRLERF
(Qm)

[0176] %@ﬁ?ﬁ-ﬁ%?ﬁﬁ?ﬁﬁ%ﬁﬁ%?éﬁ R EE
B ody BHAEE Y, B ESERF (Qm) - i B 7E
RPERNTEMBOBEHEE -

[0177]) R EEHAWEKMLEEEFE 60 [pC/NIEE K&
BEEH dy 1 04%HEE/NBNEEFE - LI KB
Berlincourt % EHE A du st ERBENFAEARRFHERE
BB di; B 120 [pC/N]JKE K - ERMEE R A+ » 3 B
R EBETHENHEEZFLEHES AR EDN
B 7T O - |

H

LB 1-10 BB E T H

[0178] ZOE Ha @l 1-26 ATl - B A ¥ EE B 1-10 &y
BEMHEGFEARBLENBETH - WEHH 1-26 F 7
o FEBETH - ER4-CHETRTHER -

[0179] LBl 1HWBREMBAESE Cafl Zr KM A
£-25CEZ 100CHAEAEHBEANNMEEZE > FHITHEHR
BIUH AR E & ERE -

[0180] H L@l 2 WWEBEMEBEARAESE Zr- AMAFE 38
[pC/NJHI /N B H 8 ds, -

[0181] ¥Lfl 3 WEEMHEEREER Ca > HIW5I
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AR WER  RTANTRANSKES - NEBE
BRI N EIEAE -

(0182] HILH 4 WEBEHHGSBEN Zr B A
HE SOCHEREEEE L ABEG-25CE 100CH B E
o PO PR BB R . BB GE PR B T MR A9 VR A K
% °

[0183] £ SEEARTEMB 3 F1 17-20 LA R EEH 5-7

@ VEEEEHHOBTHE NEREARRAHHET
ARSI IE Mn B IRIIE - ZES LA 5 1 6 (Hh Mn & &
AR 02 BB B EHRSEETFE - BN 400 i
AEED SN AN OB R EEE S - B 7
WEBHHBSBEN Mo BT EE/NEEE KNS
0.6%% K 7 T B #E -

(0184] % 6 Em T HMA 21-26 KL 8 WiEE
BREMENBERSY  HEER HEFAEMSERE

@ T FAMLLE Mg 9RME - HILH s WEBHEEEA
= Mg BETEERAR 800 M/ MMABERT  BA
CEFAR 0GANET - |

[0185] B LLHI 9 > “a™fE/h > EIS 0.999 i A
RERUAEFEEEE 10 gm T HEREER > #7
B I A A O -

[0186] ZE S EL B 10 - “a”fEA » BIE 1.020 > it A
BERERAMET  RTBAINFAANSBEE &
%’%mm10¢%@%ﬁ#§€35%¢ﬁﬁﬁ%duﬂ
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B 0.9%F K/ EIEAE

[$4]
[RE
gy | EERE do ?’l\‘?iiiféﬁ BRE
G HE T | B am
HHs 1 B’E 106 88 03 1100
Hhef] 2 BEH 107 105 0.2 920
Hhkl 3 BE 106 92 0.3 950
H ekl 4 BE 112 85 0.3 1060
HiEpl 5 BE 104 94 03 1020
BHHEB 6 BE 116 83 0.2 980
B s 7 BE 112 95 03 950
HHEG 8 BH 107 110 0.2 890
s 9 wEe 104 115 0.2 920
EHif 10 g5 100 17 0.2 930
B Hif 11 BE 116 75 0.3 940
R 12 BE 112 70 0.2 980
HHEH 13 BE 104 75 0.2 970
s 14 BE 116 65 02 920
EHafl 15 BE 104 68 0.2 950
EHhehl 16 BE 102 70 0.2 970
EHaE 17 BE 106 87 03 1050
EFiif) 18 BE 104 82 03 1150
Bl 19 B 104 79 0.4 1220
EHaf) 20 BAa 104 70 0.5 1270
HHH 21 BE 106 85 0.2 1220
B Haf] 22 BE 106 88 0.3 1320
EHEH 23 BE 106 90 0.3 1250
EHE] 24 BEH 106 89 03 1150
B Kkl 25 BE 106 85 03 1000
B Hak 26 BE 106 82 03 900
BLEEpI1 =] 127 115 0.2 1320
BFH- 2 BE 127 38 0.3 780
$LEEB 3 BE 104 25 0.5 750
H LB 4 izl 80 125 0.2 770
HEEHI S BE 106 102 0.2 220
SHHEH 6 BHE 106 95 0.2 390
EHELE 7 BE 106 62 06 1310
$HELBI 8 BE 106 79 0.4 750
SR 9 BE 105 65 0.2 970
SR 10 BE 106 35 0.2 280
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[&S5]
RE —
B (0| ﬁ%f% BRAEET
[PC/N] Qm
FHEp 3 92 0.3 950
ETHEl 17 87 0.3 1050
ek 18 82 0.3 1150
ELHER 19 79 0.4 1220
EHaE 20 70 0.5 1270
$LEBI 5 102 "~ 0.2 220
LB 6 95 0.2 390
SR 7 62 0.6 1310
o
[%6]
RE HREF
HB |da] ﬁiﬁfgﬁ daixYqy| | BRESEET
[pC/N] [NVm] Qm
HFHEp 21 85 0.2 10.80 1220
BT 22 88 0.3 11.09 1320
R 23 90 0.3 11.25 1250
B HER 24 89 0.3 10.95 1150
g 25 85 0.3 -10.20 1000
B Hal 26 82 0.3 9.84 900
pagen k] 79 0.4 8.52 750

@ EETHBMAIMERME

[0187] B THMGEBETLHHM XY » HEBH 1-9
1 11-16 P RIFRHEBEETHMHELLLE 4 PEERIHANRHL
MEELTHRBEAEBRETF L EFERZAEBEER - &
BH 25C—-20C—>50C 25 CHEEMWEER 100 X

[0188] FMHAEBEBAMBNEBEEH ds- X 7
THEATEEEHENEAE  FHI(HARHVWEEE K
ds)-(BI AT B EE & d3))/(HI AR B EE B d;1)x100

REBREHEBOEBEMLE -
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[&7]
TEERAARTAY TEERHIA R
PRRE | maa (o | EEHE | %ﬂf
[PC/N] [PC/N]

=Bl BEe 88 84 -4.1
B Haf] 2 BE 105 101 -3.8
HHEsl 3 B’E 92 88 -3.9
EHEH 4 BE 85 83 2.8
EHHHl S Be 94 91 3.7
HHHl 6 BE 83 : 81 2.3
sl 7 B’E 95 93 2.5
sl 8 gl 110 106 -36
B 9 B’E 115 110 -4.1
HHesl 11 BEe 75 73 -2.2
B R 12 B’e 70 68 -2.6
s 13 BE 75 72 -3.7
H el 14 BE 65 63 -2.8
HHedl 15 BE 68 65 -3.7
HiEH) 16 B’E 70 67 -4.5
$LEB 4 2zl 125 98 -21.5

[0189] 45 1A B s 1 9 B % 7T #F B om0 B M
EER SHRE/A > MBLEG 4 FHBEEREE SR
10% » 8 BUR 75 5 B9 if A% -

f& P B IT 1 69 B 4% 03 1
e Bl 27

[0190] LA 81.3: 12.7: 6.0 My B H b 7% N 82 7 ffg B 1
PR AR EEE  KRENEREN K - BTHARE
oOA fIZEEERY Ba ] Ca WEE B B (IEER Ti fl Zr
MEE S LME“a” I 0.017 mol B - BT HE
Mg &8 » B/ 100 EEMHNSKEEE - K5 - #HEEM

%
'
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EHmENEINENEN (HE) > Ll 00049 EEHNE
WIMESE - FAREREBE  BFLEAWES 24
N
O [0191] Bb4k - WRAD 0.24 EEH (UL BEER) W
Mn B8 ZE4E (11) fl 3 EEHMEN PVA &8 - 2
LERE B EHERKEBE - SKBE - %55 E
WM BNEN (BE) - FEMESWEHE 216
@ 2 THWEASYWHRAMMER HEHINEEZXESHRY
REH S0 um WEERESEE -

[0192] HE4AFELE LB ARANEBENEYBE -
B ONi MR ESEEME - #8ES B RE EE 8
BERE  LHEFRENEBRABRKES -

[0193] EERBE I EUABREONEE - €5 E
300CHWZ R PETEN  RABRBESH - L A%
1380C FTEEERSRKA (Hy: N,=2: 98 S ERE : 2x10°

@ ro) FTHEE—FSEBEHN S IB-CREBES > EHR
1000°C 2 % I8 &Y I8 FF o % & U2 B S0 K 30 Pa o

[0194] #5F78L B KO A5 BB YT BT AR 10x2.5 mm B R
o HEEE L AEHBE Au BRARBERNERES S
ERE—HAER (B—BEHBNE _BH) - (8w
B 2B FinWES BRETH - BEFSNSBEETHN
NES LHBEXBERRTESEBEM NN Ni §HE
EHMHB - £ 60CE I00CHEBENRRLRBERENS
BEET AL EEHBN 1 KV/nm ES 30 S BEEE
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- IS BRELHERFRRAINBEEEN ST ABE
MEBEMTE  HEFEBEEFEH GARERE 23 FHREBET
R ABERES

BLEH 11

[0195] Z0EHERI 27 hATR KT L BEBEITH -
A EHEKBHILE 9 FHHEK BEMSNZEBEETT
HHRBREMEE  LHHZINHMBEEER 40-50 pm B F 1§
EHMEEROEA - K> Frfi T BEBIEFERAIEEM
ARETFRBREEERTMG

HLE B 12

[0196] ZIE MBI 27 h AT EBE T Z BB ETH » K
AR ZHEMBE LA 8 fayfEmk - FEMBNZEERET
FRBESEE - TR TAOHELE R T F R SER % LA
SR NAERFHHEBEEERNT -

2B B R
" it Bl 28

[0197] FEFAERS 9 WEBETHEKE T E 3A 1 3B
FIrmBIEsEEE  EEREGABRGSHOMEBHL -

" il 29
[0198] A EREMRG 9 WEEILHRE 3A F1 3B
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ko

IR BESEEERGETE 4 i BREFEHEE
RESAEEROHMBHLIEGRYEL -

T Bl 30

[0199] BERE®RE 27 W EEBETHXRE T EH 3A
f1 3B FInMREPEHTE - BEREE A EE ¥ 09 E Gk
TN

"Bl 31
[0200] R EEE®E 27 WX EBEBETLHNE 3A

Ml 3B FIANEEHFLEERBEIE 4 IR BEEFLHE
E FERBBAEGVNIWMEBHFLHIBREYE L -

EHH 32

[0201] £ A A 22 g BB TS H TE 6A FF

@ ~HESEEE BERBRNAREEMNTHREET
ﬁ, °

= hE Bl 33
[0202]) EAREFERS 22 FHEBETHNETES
ZHETE S AT AERKE FEREBENMXTEERERD
BEIRERF -
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Piezoelectric material, piezoelectric element, and electronic apparatus

® [+x)
ABERGT - EEARNEBEAREEENES
SAHELEBENNEERNERAERFNENEE
ME - FtBEEMEEESRR (1) ETWEKELSE
S 1 ¥  (Ba;.xCay)a(Ti1.,Zry)0; ( H ff 1.00<a<1.01 -
0.125<x<0.300 - ifi H 0.041<y<0.074) > Mn 1 Mg - ER
L&BBERY 100 EERWEKEASBELY > Mn
MEES O BEEMNESTH 040 EEHRED - &
Q@ iommERy 0 ERNUEHBLLBRLY

MgEER0IOEEMNHED (FFER OEEMR)

© e
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[ %3]

Provided is a lead-free piezoelectric material having
satisfactory and stable piezoelectric constant and
mechanical quality factor in a wide practical use

temperature range. The piezoelectric material includes a

perovskite-type metal oxide represented by Formula (1): (Ba,-

xCax)a(Tiy-yZ2ry) O3 (wherein, 1.00 < a <£1.01, 0.125 <€ x < 0.300,

and 0.041 <y £ 0.074), Mn, and Mg. The content of Mn is
0.12 parts by weight or more and 0.40 parts by weiéht or
less based on 100 parts by weight of the perovskite-type
metal oxide on a metal basis. The content of Mg is 0.10
parts by weight or less (excluding O part by weight) based
on 100 parts by weight of the perovskite-type metal oxide on

a metal basis.
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