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Abstract

Effect of Bi,0; addition ranged from 0 Owt% to 1 Owt% on the microstructure,
dielectric and piezoelectric properties of the Pb(Zry s, Tio.46)0s ceramics have been
invest igated, The solubility limit of Bi,0; was about (, 5wt%~0, 7wt% and the grain size
decreased with Bi,0; additions, Within solubility limit of Bi,0;, piezoelectric
constant (ds3), dissipation factor(tanéd), dielectric constant (e .-after poling) were
increased, but mechanical quality factor(@Qm) and density were decreased,
Electromechanical coupling factor (Ks) was increased by increasing spontaneous
polarization caused by the formation of Pb vacancies which were formed by substituting
Bi%* for Pb?",
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work,

MaterialfPurityGrade!Manufacturing Co,

PO : 98% | E P iJunsei Chemical Co

2t0; . 9% | E.P.|Aldrich ChemicalCo

Ti0, 98, 5%) E. P |Osaka® FR(LB T. %

Bi-0; 1 99. 9% E P. |Aldrich (‘heml(‘al(‘n

Pb(Zro.54Tio.46)0:8 7|EZRAHO 2 3o
Z} 288 YFdo EL HUIEE
# AZAA P02 e 7etsle PHOE 3wt
% 3o} Hrislded, Bi0:& 0, Owt%helA
L Owt%7k A 0, 2wt%7tH o2 Hrlsldch &
35 Y8E attritor® AME3le 20AE
ot 2g2q LUdM Zr0,7E  ©]E-3d
250RPMe.2 £ £33 ¢ E4& 4 A
Z2E&E2E w7 d3d AYFTE A8
stgon, EF 2 BH 3 F FHAM -
2394t Bz ¥ 850TA 300C/hrE 5
23t AT B¢ dlAste PITRHAS ¥
% attritorg A}gstd B £
BE2g 3wi% PVAT R BE Swthd st 373
o] 18mm¢el AR FT A XL 25MPaz
229 A ¥ (uniaxial pressing) & & &
150MPae} ¢4¥& 7tstdd A4 A ¥ (cold
isostatic pressing)% R,

A2A%A Z P0o HLg WAy A%
0:] PbZrO; + S5wt% ZI'Oz ‘Q‘Q‘ °]-8-5]'°4 1%
13 o) 27 B2 2FsAY AZEE
Ae 250C/hr2 & dtger 500CNA 3
A7t A AFAE S48 FTAHL,
1250°C, 1270C, 1300C ol ZHz 3241 &A
3 F e &xg Y Al
208

T. IEBME, VOL, 6, NO, 3 1993

(-

—Isolate Plate

Al:05 Crucible
Zr0, Powder-

EZ — imen
) —7 Speci

//////////// ’

Atmosphere Powder

T (Pozr0s+2r0,)

/I///I//I///I// ‘?’

! %
////////////////////4

ZrQ; Plate

g 1 97 23 23E A3 NE ¥
Fig. 1 Arrangement for atmosphere sinte-
ring.

229 AEL ImSFAZ ¥AE¢ dvkg
o3 233 (Dupont Co, 7095) & UHF %
590T A 0% T A3, 23
A e AlEE 10T deE ed&d @
2o} 3kV/mme] AFE siate 308 FUA F
A X R,

2-2 &4

T4 YEE T i EHL golrn
7} 98] Dupont A} Thermal Analyst 21004] =}
EN7E o83 DTEME 3uc) B4
Z2UL 10C/mEE2 2392 1100C7#
A F7FAA EAHNAT FAT B2
ZA4d 2 A FIgL XX E¥L 3
o FAYET 2FYEE2H S ASTM C373-
720 oABte EHAHEPen TAZFHL
10°g7tA &3 & 4 de AR ALE A
£3act ¥ 23" AHE SiC 9ulA g
AL, 0, B2 & Ag 3ty dulsien HFEd
o8 BAE g O FARER @v]F (SEM)
£ o83ty MATRE #AHAY. 2Ed
Al AAEFE EFAF A 100MHz
7A &3 7153 HP 4194A Impedance/Gam—
Phase Analyzer 2 1kHzel A *’—‘7&6}04 75%
I FAELE AdEdt A¥Hy B 2
dF%F [REZEZ o 2743ty ‘%Hi’z}—ﬂ“—(daa), i
A (e,), ANNAZEAFK:), 71AF
FAASQE FHAEAHY 23 2 AMNE
818 5Hz-13Hz7hA] &% 71 % HP LP 41924
impedance analyzerE IEEE488 bus® TIDOM
AT PCo| 9 3te] TBASIC Z22dE AlL3}
o AoFEA g AU

3. A3 8 1%
3-1 ¥4 Ede 54

Bi,0; 37 e W& DT &EM2A(E 19 2
of GeERth AAHA DIFAHL Bi0, 3

- Fhke] Ad#glel 3748 Hag JehdE ¥

F AT
560C F-2olA dolutx sle §F€E dae




TARTHEER BN 64 3N 19935 58

exo,

AT

endo,

0 100
Temperature ()

29 2. Br,0;371%Y 23854 wE PIT
ol DT 4 3
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Fig. 3 X-Ray Diffraction patterns of
calcinated powders with various
Bi.0; additions(8507C).
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Fig. 6 The variation of dielectric const-

ant with sintering temperature and
Bi,0; additions (Before Poling)
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