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Abstract

The piezoelectric properties of 0.05Pb(AlosNbos)0s-0.95Pb(ZrosTio.s)0s+0.7wt2%6NboOs+0.5wt%MnOs:
ceramics with the additive of BaCOs were investigated. As the addition of BaCOs increased from 0 to
04 wt%, the dielectric constant (e Ta), piezoelectric constant (dss), electromechanical coupling factor
(ko), and mechanical quality factor (Qm) increased, while the dielectric loss (tand) decreased. The
highest piezoelectric and dielectric properties were observed at 1200C of the sintered temperature with
0.4 wt% of BaCQOs, and the properties of ds, kp, and Qm were 339 pC/N, 60 % and 1754, respectively.
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Table 1. Piezoelectric and dielectric properties of PAN-PZT system as functions of sintering

temperature and BaCOs addition.

1200C 1250C
x a tan ¢ T tand T
g/cm) %) € m | k(%) Qn | ds(pC/N) | dig/em) (%) e x| k(%) Qm | du(pC/N)
6

0 7.74 0.44 986.70 | 59.14 | 1732.78 | 33367 767 043 | 88423 | 5793 | 167453 | 330.50
0.2 7.74 043 | 102353 | 5955 | 1741.03 | 335.00 768 041 | 91417 | 5812 | 1677.87 | 321.00
04 7.75 042 | 107595 | 60.38 | 175440 | 33867 7.68 040 | 92884 | 5777 | 169653 | 321.00
0.6 7.74 042 | 101569 | 5997 | 1760.86 | 334.00 7.67 040 | 92056 | 5848 | 168346 | 315.00
0.8 772 042 | 98168 | 59.83 | 175829 | 32767 764 040 | 91168 | 5834 | 167596 | 308.00
1.0 772 042 | 97118 | 59.77 | 175800 | 321.00 7.63 040 | 94946 | 5811 | 167235 | 299.33
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38 1. BaCOz9l A7}l mE 1200CHAN &€
PAN-PZTA €] XRD ##.
(a) 0 w%, (b) 0.2 wt%, (c) 0.4 wt%,
(d) 06 wt%, (e) 0.8 wt%, (f) 1.0 wt%.
Fig. 1. XRD patterns of PAN-PZT systems

sintered at 1200C as a function of BaCOs
addition.

(a) 0 w%, (b) 0.2 wt%, (c) 0.4 wt%,

(d) 0.6 wt%, (e) 0.8 wt%, (f) 1.0 wt%.
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2% 2. BaCO; 7%l =& 1200To £~4dH
PAN-PZTH ¢] SEM AHZ.

(a) 0.1 wt%, (b) 0.4 wt%,
(c) 06 wt% (d) 1.0 wt%.

Fig. 2. SEM Microstructure of PAN-PZT
systems sintered at 1200C as a
function of BaCO; addition.

{(a) 0.1 wt%, (b) 0.4 wt%,
(c) 06 wt%, (d) 1.0 wt%.
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Fig. 3. Sintered density of PAN-PZT systems
sintered at 1200C as a function of
BaCOs3 addition.
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Fig. 6. Mechanical quality factor of PAN-PZT
systems sintered at 1200C as a

function of BaCOs addition.

A7 AR A 283 =E A, Vol. 15, No. 4, April 2002.

72 H7bdel uiel AP Yo FUdF EE¥E A9
A ZAZ QFd YAE 58 S 2
237 WEQA ez AZEY, 3 o4 HIHA,
PAY F7/Z dd FHEH) FIHE Hew A
S oHs).
a9 5% BaC0:2l #7713 ¥ mt& PAN
-PZTA 9 ANZIAARZASY dANFe W
WG Aoz AV7|AZdEATT AN Mg A
1y = AU WY F&E Yl A
olt}, BaCOsel H7M¥ 04 wt%olA 7+4 & gt
£ Bolm glon o] Baut Srol 9y A#az
7= AdslA 474 (morphotropic phase boundary)
FooAe fFAEAT 4 ANAZRATE
FAHE Aoz AgdEd. 4d4F (doE 04
wt%ol A 713 E& #E relm U7l 29 6
& BaCOz8 #7139 Wsle] wt& PAN -PZTH 9
71A4H FAASY WaE Jehln Ao 743
FAAFE oA BFA duyz &de ZTE
Uetll= 2oz glo] S5 £4do] &g 9n|
ok 1200C ¢ A2 L5 A BaC0s9 #H7lgko)
F7He wmE EAAF7E Frlska don, 06
wt%E 71Eo 8 MM ZaHA Hokge] A
2% #Q W Hie Ex HA veyc)

4. 4 &

2 E=&dAME, 0.05Pb(AlgsNbos)03-0.95Ph(Zrys;
Tioss) +0.7wt%NbeOs+0.5wt%MnOz] BaCO; #H7}
Fol M2 d 2 FASA WiE AHEgt.
2 A3} BaCOsE7MEo) 04 wt%d W) 71 &%
g EALE Yehliien, oleel 2 HAE BY
o}

1. 1200Ce A2F2%=cAN BaCOs¥7}%o] 04
wt% Y o, A4S 339 pC/N, 777 AAY
AT 60 %, 7148 FAA5 1754 9 FHed
04 %29 &4-& Jehfdc

2. 1200C9 A2z X BaCOsd 7ol Z 7t
u} e} ARQF=7} ek ol 4
PEROVSKITE ?17} YA wal fAe
o] Frtatgd o, fFALAL FasAr

3. AFYEE BaCOs’é‘JﬂEé“’] 04 wt%7t2 7}
ol whet 7.75 g/en7tA F71EohA 1.0 wit
7 A7 771 g/t A AAadeE AR
4 4 gtk

4. A %04 wt%)2 BaCO:E H71std 23



J. of KIEEME(in Korean), Vol. 15, No. 4, April 2002.

de @A7|E AR, AdsEH] oz <l
8 g4H 2 FAEA] FAEE ¢ F A

Al =

B d7e Furgiel 2147 ZEEHI T
Al el d@ ‘AAUAAYE ] eMNLAED
A7H RYez FYPHUYFYTH

o 28

[11 F. Kulcsar, “Electromechanical properties of

lead titanate zirconate ceramics modified with
certain three or five-valent additions,” J.
Amer. Ceram. Soc,, Vol. 42, p. 343, 1959.

[2] T. Iketa, “Studies on (Ba-PbXTi-Zr)O3
system”, J. Phys. Soc., Vol. 14, 2, p. 168,
1959.

{3] B. Jaffe, "Piezoelectric ceramics”, Academic

press, p. 148, 1971.

[4] H. OQuchi, “Piezoelectric properties of Pb(Mg,
Nb)O3-PbTiOs-PbZrOs  ceramics  modified
barium or strontium substitutions”, J. Amer.
Ceram. Soc., Vol. 51, No. 3, p. 169, 1968.

[5] ol&d, A2, HIA, BEF, “xPb(Abs
Nbos)Os- (1-x)Pb{(Zros:Tiows)Os A ) §34 2 ¢
AEA" A7) AR &I =FA, 54, 2&, p.
207, 1992.

6] 234, =83, YA, &4, “Pb(Zr,Ti)Os-
Ph(Mg,Nb)Osell MnO, 3717t #7134 A4

v e 9%, ANAAYREH=EA, 14,
2%, p. 152, 1988.

[7]1 4%, Kenji Uchino, "Pb{Y25Wi3)-Pb(Zr,
Ti)Q; CeramicsrAl Aetel=e 1ZEE 54"
Az Az ES3 =24, 114, 5%, p. 3%,
1998,

[8] z% 3|, “Pb(Zr,Ti)Os-Pb(Ni,Nb)OsAl A&t =
o) EAo #PATF", AAdEn e 47
Feha whabsr e =&, 1998,

[91 F. Kulcsar, “Electromechanical properties of

lead titanate zirconate ceramics with lead
partially replaced by calcium or strontium”, J.
Amer. Ceram. Soc., Vol. 42, No. 1, p. 49, 1959



