98

&R R AT A A E EIE DA

BT AR

1. #E

JEBMENT, BV, T/ Faz—2E TR SN, &K
IR BT TN A R0 L 10T, ~IVATT |
HIOH CTHIER SN TS, LNLARRS, Z0IFEA
ETHARMEIMMER ST 5, BIE, $hREEMENT
Rohs f55 DO ARRI & 72> T DD, ISR ER~DEE
A3 < | 2 ORFFEBIR MED BT b, IESRIEER
BB IO & > & LT, (1-x)(Bi,Na)TiOs-xBaTiOs 5%
BNT-BDMENRH D, = OMEHL, =R TR EXRF
WEAT D OO JEEMD 72 < 70 2 B/ (Td) A3
100-150°C & HEHGAOIRIREEIZ & V) | MEJAV R EEELFH Coff
AT LW E SN TE R, L LARRD, 27 U—Hi
TR L 72 0.83(Bi,Na)Ti0s-0.17BaTiOs (2D C, FEii
NODEMEISHERIATHZ T Td NEiRlb+5Z &
ZRAELEZY, ZOFETIL, (Bi,Na)TiOs-BaTiOs SRS
BRI DR & e Fobi BIC/ERL, JERRICEIINES D
JERERS N X o THtSBIRE 2 L5 3% 5 2 & CIEEM
DIEFIRFE DM E %2> T 5, (Bi,Na)TiOs-BaTiOs /&
fBE & AR DRI Pt O FEEME 8 5205, Pt T EEMRD
JEHDBEREDIEIN KIE ST A TH D, 72, (1-
x)(Bi,Na)TiO3-xBaTiOs & 7 x=0.05~0.10 DFARLIL, T/~
+ b vy ZHEER (MPB)E Shit, ZhE CEELE
BET L CE 2 x=0.17 £V & BAFREMEDNG O D 2 &
HFRFED, £ZC, ZHETHRFTLTE 72 x=0.17 O
B C N BB EEARE A DRI P A I ST R T T 5B A
42 & & BT MPB MLAIZITV x=0.09 DJEFEZRIT 5
JEBEMEHRIREE D _EFAIZ W TR LT,

2. EBAE

[ A SO 12 0 | (1-x)(Bi,Na) TiOs-xBaTiOs (UL T,
BNTxBTY R AAER L=, ZOBRZHV, st T
Iy I RAEERI LT, Fo, ER R E =T e — R
RO 7V EERIZRE L, A7 U —HIRIHO~—
ARNE LT, EBRICA >~ MY TRET Va2 =T (YSZ),
MgO 73 v 7 A, AbOs ©T 2 v 7 A&\, Pt ~—
A A7 U—HIRIL, BER 5 2 & T HEEMm L TE
LTz, A7 U — U BROREEE L FR SR E To
0 2D R UInAEE 25 Z L T DIERD TER
B ER LTz, 2D O FEEMAE AR L 72 o |
IZHEHL L 72 BNTABT X— A b & A7 U —FHIRIL .,
600°C TR A » HFDDH . 1180 725 1200°C TRHERL L

SO IE—

4 FHHER

7oo ZOTFEE 3 Al Y K3 Z & T BNT-xBT JEH AL,
I HIZ Au~N—R M T EEMmAZTER L2 1), /ERL
7RO E X ARETE 21T > 72, £7-. X BREHTF v —
M/ D E— 7R L LDITORMN S, B 551
M THD ¢ AL L OERIESZE ac ZHEH LT,

ac = 1’(002) /[I°(002) + I’(200)], (1)
1°(002) = 1(002) / 1o(002), )
I’(200) = [(200) / 1o(200), 3)

Z 2T Ik, To(hkD)iZZZRBLm), AL DJENED hki
735 D B — 7 JRE 2w, RO IR, X BBl
TIEREE 2 IV 2 2D IECITV, P 75 108GPa, R T
VU027 HAWTYR L,

(@) (b)
top electrode (Au) \

BNT-xBT thick film — |

==

bottom electrode (Pt) —
5mm I

Fig. 1 (a) Schematic image of cross-section and
(b) top view picture of thick film

substrate

3. ERBERBSIUBER

3.1 TEEBEADFE

MgO &7 X v 7 Bl D FEEMOMERGA: & THE
MRz 1 IR, (FRSMEEE 52 & T 2.5um
M5 14um OJELO FEEMR G T, EADRR DT
HEMEA TS MgO 7 v 7 HRIZZIE I BNT-
0.17BT JEEZ TR LTz, BERTE DI TN B
30um Td -7z, 7ERLL 72 BNT-0.17BT JEEIZ OV T X #
[EHTRIE 2T TR R, Wb a7 2ah 4 FNEMET
BRI R. OGN e o Tz, Fio, RS RAE, 2RI
EEATOTRERE R 1 IR Ui, KRR, EfEe il
L PEAIZED B3 W okl b 2. /7 0.88,
#1220MPa 720 | JERRIGINC KD ¢ RAA B L 72
STWND Z e R STz, JEIRD FFEROIR KA
PEDOWE LR, HBERDRK E R DIREIT LY
REFL Y bEERTHY . WFhoOREBIHIER T —
T ThoT,

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)



Table 1 Volume fraction of c-domain and residual stress
of 0.83BNT-0.17BT thick films prepared on Pt electrodes
with different thickness

Condition Pt-thickness Volume Residual
(um) Fractionac  Stress (MPa)
STS00CAL 2.5 0.87 -220
2 layers
ST325 5 0.87 -220
1 layer
ST325 9.5 0.88 -220
2 layers
ST200 14 0.88 -220
2 layers
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Fig. 2 TMA curves of MgO, YSZ, AlOs, BNT-
0.09BT, and BNT-0.17BT ceramics
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Development of Lead-free Piezoelectric Thick Films for High Temperature Applications

Electronics and Device Technology Section; Yuichi SAKAI and Tatsunori KAKUDA

Preparation of lead-free piezoelectric thick films by screen printing has been studied. (1-x)Bio.sNaosTiO3-xBaTiOs—based

(BNT-xBT) thick films were prepared on substrates with different thermal expansions. Remanent polarization (Pr) over 250 °C

of the BNT-0.09BT thick films prepared on MgO was better than that of the bulk ceramics. Results of the XRD measurement

implied that the reason of the good electrical properties at high temperature of the BNT-0.09BT thick films prepared on MgO

was compressive stress caused by difference in thermal expansions between thick films and substrates.
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