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Provided is a piezoelectric material that is free of lead and potassium, has satisfactory insulation property
and piezoelectricity, and has a high Curie temperature. The piezoelectric material includes a perovskite-type
metal oxide represented by the following general formula (1): General formula (1) (NaxMy) (Zr, (Nby.

wTlaw) v(Ti1ySny) (1-y-7) ) O3 where M represents at least any one of Ba, Sr, and Ca, and relationships of

0.80<x<0.95, 0.85<y<0.95, 0<z<0.03, 05v<0.2, 05w<0.2, and 0.0551-y-z0.15 are satisfied.
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Provided is a piezoelectric material that is free of

lead and potassium, has satisfactory insulation

53 .

property and piezoelectricity, and has a high Curie
temperature. The piezoelectric material includes a
perovskite-type metal oxide represented by the
following general formula (1l): General formula (1)
(NaxMi-y) (Zr; (Nbi-yTaw) y (Ti1-vSny) (1-y-z)) O3 where M
represents at least any one of Ba, Sr, and Ca, and
relationships of 0.80<x<0.95, 0.855y<0.95, 0<z£0.03,
0<v<0.2, 0fw<0.2, and 0.0551-y-2£0.15 are satisfied.
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MR EREZREE - 1MARHAEEMHEBEMEANRXRE
BHAZE—SHWEERAGERBREITHE 330 ZHMRE - DIHEE
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o AIRHEEERESRNBRECHANTEARESHRANKE S
MRS RWETNAEZRGEE -
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[0143] FHERAEEARHNEBELHXNZERE
T CBEZREG  JRREILEASHNBETHNRE
NEEAHRARNESHNETELERRZIETERE

[0144] REFHHNBEMBAAIEAROIOE T RKIKE

790616 -39 -



1541214

i

®CEBERIGE BERES  KEBEERREERE - UEKRE
K a8
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[0146] R | B ABANES | £ 22 RIL®EEH B
5%

1 2 42 EFEBHREKRY -
[0147]
*1
e 35 M xly y z w v Cu (%)
HEE i E A1 Ba 0.96 0.90 0 0 0 0.00
EHil Ba 0.96 0.89 0.01 0 0 0.45
52 Ba 0.96 0.89 0.01 0 0.02 0.50
T3 Ba 0.97 0.89 0.01 0 0.05 0.50
B4 Ba 0.97 0.89 0.01 0 0.1 0.50
LR B2 Ba 0.97 0.89 0.01 0 0.2 0.50
EHS Ba 0.97 089 [ 001 0.02 0 0.50
= Ba 0.97 0.89 0.01 0.05 0 0.50
BH Ba 0.97 0.89 0.01 0.1 0 0.50
B E I3 Ba 0.97 0.89 0.01 0.2 0 0.50
EHI8 Ba 0.97 0.89 0.01 0.02 0.02 0.50
=519 Ba 0.97 0.89 0.01 0.05 0.05 0.50
HEEE E B4 Ba 0.98 0.88 0 0 0 0.00
LEEEBIS Ba 0.98 0.88 0 0 0 0.44
HEEEE Bl6 Ba 0.98 0.88 0 0.03 0 0.44
st AT Ba 0.98 0.88 0 0.06 0 0.44
L EE B8 Ba 0.98 0.88 0 0.1 0 0.44
FLE B9 Ba 0.98 0.88 0 0.2 0 0.44
EHI10 Ba 0.98 0.88 0.005 0 0 0.44
Bl Ba 0.98 0.87 0.01 0 0 0.00
5112 Ba 0.98 0.87 0.01 0 0 0.44
=613 Ba 0.98 0.86 0.02 0 0 0.44
E15114 Ba 0.98 0.85 0.03 0 0 0.44
[ HEEER0 Ba 0.98 0.83 0.06 0 0 0.44
st B E1]] Ba 0.98 0.79 0.1 0 0 0.44
et B 12 Ba 0.98 0.70 0.2 0 0 0.44
515 0.92Ba+0.08Sr 0.98 0.87 0.01 0 0 0.44
g6 0.85Ba+0.155r 0.98 0.86 0.02 0 0 0.44
TH17 0.80Ba+0.20Sr 0.98 0.85 0.03 0 0 0.44
518 0.92Ba+).08Ca 0.98 0.87 0.01 0 0 0.44
519 0.85Ba+0.15Ca 0.98 0.86 0.02 0 0 0.44
EF120 0.80Ba+0.20Ca 0.98 0.85 0.03 0 0 0.44
EHH21 0.85Ba+0.0755r+0.075Ca 0.99 0.86 0.02 0 0 0.44
HEac it e 5113 Ba 0.98 0.85 0 0 0 0.00
22 Ba 0.98 0.84 0.01 0 0 0.42
st EH14 Ba 1.01 0.84 0.01 0 0 0.42
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S 8 (Zr0)IH K - M E B 9% B & 9 £ B% $8 (BaSnOs)
Bk - MES 99% E S0 5 B H (BaTiO)B K - MES
99.9%H) & 1t §1 (CuO)i9 & - MiE B 99%E ik B 81 (Na,CO5)
Bk . RMES 99.9%%4 6 /58 (Ta,05)8 % -

[0152] B MW KK 900CE 1,100C F % 2% & & @
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[0153] IMMEXREHFEHEEFENEE  LHE
MMEEE R BHE-BEEENHEYEERS 94%HE
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EARM Cu B BERKEETFHNEEERAN Cu WIF
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[0155] DARRFE#% & & v 82 & 5 o6 3 & (ICP)FF 14
BEBOMEKY > BRTIHEBEEES 14 DL B AT B %
mF o BN Nb R Ta WEHEBEEZ Na WE HE
(Na/(Nb+Ta))%& £ 96 £ 99%HEEWN - At > Na B
B Cu WEE/N  MAFE 1 FHARIEFLRRFEL50%H H
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[0156] DIEB FHEMEAEEREGENBEN R - &
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@ R 400 F S00C FHEZERTHETHEE 30 HE - L
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