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Abstract

Piezoelectric properties of PZT-PSN ceramics were investigated as a function of WOz addition from 0
wt% to 6.0 wt%. The dielectric and piezoelectric characteristics of PZT-PSN ceramics have been
investigated at different calcination (800:C ~900C) and sintering (11007C ~1300T) temperatures. The
grain size was increased with the addition of WOs; and the sintering temperatures. Anisotropic
properties of electromechanical coupling coefficient and piezoelectric coefficient are proven to be

dependent on processing temperatures and amount of addition.

At the specimen with 0.6 wt% WOs

addition, using calcination temperature of 800°C and sintering temperature of 1100°C, mechanical quality

factor(Qm) and electromechanical coupling coefficient(ky,) showed the excellent results of 1560 and 0.48,
respectively. Experimental results indicated that the PZT-PSN system ceramics with WOz impurity
could be effectively used for the microtransformer and actuator applications, etc.

Key Words :

Piezoelectric, Microtransformer, Actuator

=2

1. A 2

O O

H AR ACA 22 A
Azt 3 X37]7]741011L‘V]° A 22
gee mj$ & F4e w3 Yrh
%ﬁ;ﬂg 9_50]-24/140] _,,]o]l,].u:] 7<4
AR A7 Al 9 9 (morphotropic phase boundary,
MPB)oll A A EA o] $4% Ph(Zr, TA A=
g L3 olF PZTA Aetglsd thE d4E 3
7t8tAY ABO; FE Y HZBAIIEY Biils

[e]

A

K=K
=

W 3le

* . AANER A7 AxF e

(AE&A] NPT AEF 134

Fax : 02-364-9770

E-mail : sylee@yonsei.ac.kr)
20029 39 149 AF<, 20023 49 159 14 AAMEER,
20023 59€ 20¢ HF A4ds

794

PZT-PSN, Electromechanical coupling coefficient(ks), Mechanical quality factor(Qm),

A 234, $BEAY, FAEHE NAA
o] gy HTH1,2l. PZTA 2 34EA Al
ZAne g3 FH 2 A B4l W
obugl, “l‘“*«l H7HA o g8 ALE BF

EA ML AR Y Aol EHHFH

o} whakA "’7Pxﬂ—4 gge 9§ T, o]Ed
g A7 ZA342 T8 ZU(donor)F I A 41H

(accepton)® o] ANAZ EFIEG3]. £ d7H2

PZT-PSN7IE zAd 7143 EAAFQwE 37
N7 98] MnO:8 F7MAR AL&ste b 9 A
71315“2 @?3}‘3131‘:}[4] o Ax NAF FAA

olF L g Aoy AIIAH AFAS

ko) ke e %k—a— At B =RAME A7

F AFATEk)HY AXNE g =2UE AUA

WOsE #H71813(02~06 wit%) 98d WIS AZ

A n
1 o

< I
rr
Li X

=

o
—

TC L= o

¢

S T

M o

=

k)

\__

TR B’



s ¢uEY % A4S wRse BFIAD.

2.4 ¥

drelM Abg" 24L& 0.96PbZrTi-Os -
0.04Pb(Sby12Nbi2)03.( PZT-PSN )2l 3HEAZ FA4
3tk A3 ARLE PSNE AHHE ojf:
Sb03¢t Nb:OsE =WE H7/FAZHA ShOsw o2
HFo] & YABEHM PbOolEF Xy FHEHA
7}o] E (Perovskite) 7% 2 A-siteE -#3tH, NbOs
o] 2ulA o] o} | 2 H A7Lo] E(Perovskite)
Z9] B-site® HHhA Fo=2H, A01H F8&
A7) 8 Pb 33 (294, Ph-site vacancy)ol g
Ag), olgt Zo] Pb FFo| HAEte 4% H=
BaglolE A FxHY YA olFo HAHANE

H

Lo

L.

=

B EGY o2 AdHer AL AAEE 74
A )R Yojun FAAE #FAaEY, £%
Pb 33& e A e 299 ojFo] AYAn=z

X & (internal stress)?] FA7} AYyHdoe=z 4
A dojubAl Hol, EZF(poling) 1§ EBHX g
Aeteng =3% Agdle] 28 A7 dx wme
A APHEd, o)A B F HF& AL Y B
By 542 dPAde Fr=r] gEon. mEkA
A AF R ANAA AFATS e 4H BEY
£ AAAANEZ[5] PZT-PSNZA & o] &332, 7)
AR FAATE FAATI7 A8 AMEE MnO2
Hrbstel gd F AyIE EAE ARSI o

7l "77IAAH AEATE WA A WOs -

=

g 02 ~06 wt% 71X FAHE ¥g A7z, I
£2E(800~900T)s} £42%(1100~1300T)E 4
s AANY gA A7 §AL s,
0.96PbZr, T1;x0s - 0.04Pb(Sb1oNby)05 - 0.4 wit%
MnQO: - x wi% WO:& nE&H 2 A7 939
2}2te) HeyE HEsle) 24 hr ball milling, 24 hr
Azart. 800~900C7HA 4 hr 3k % 48 hr
ball millingE st 24 hr AZsRt HFst7 A
st Azxd 2o 4 wt%d PVA §7] wanE
A7tstdd A4 10 mm, T4 1 mme 8% 3 =4
£ A28t press 3t A YI/AC 2FL AR
el A 1100~1300C7A 242t 2 hr B¢ 32
W A2 e LE A4EL 3C/min &8 A3}
Ao}, AFL silver pasted: 232 YL ol &3] A4
g F 600CA 30 min B¢ AFste FAAFHA.
g4dd ANEL 110C A2 dds deA 3

2]
=

7%

A7 AA A 833 =8 =], Vol. 15, No. 9, September 2002

kV/mme AF AFAZ 30 min B st B
A g Aetgxae AYFEE #ZIIH
3le] XRD(X-ray diffraction)& ol-&ste] A7 2
~70°Atolol A BAE T 24T F 2 2T
W& S grain size® Z337] 98 SEMES #F
AT gFAx o WEto] A (HP42M4A)E FAF A
g #AAs A

3. 2% & BF

ad 18 HAE WO HAMEHE 06 w
7yt FAREE 800T=E ZAAI *@—Q—E
(1100~1250C)& HWEA)A7IY SEM  (scanning
electron microscopy)s &3 Al o)y, W09
71H02~06 wt%)} 2ZLTo & ZFAY
219 wgg o9 290 Jedd. &3 =7
V&4 E grain size’t F21EE #FE Fgn, =%
A7VEY HArFol /¥4 E grain size?t T
S ¢ 5 AYG ol W'E BUd AVRRA &
AA Pb-FFE F2AA grain AFE FIA7| 2
3 AFLE7 F7HEFE Pb-FFo] FUELE
grain size?} 39} 4FHE & § Uk

a3 3¢ SAaexrt 800CY W WOse H7bE
(06 wt2%) 3 A2Z22%(1100 ~1250T)ell & X-4

%z A

A

=
=
G}

(a) 1100°C (b) 1150°C

(d1250°C

(c) 1200C
a8 1. 06 wt% WO H7/IES 78, bk
27} 800CY wl AAL=e wE& SEM.
Fig. 1. SEM micrographs of 06 wt% WOs3

additive specimens calcined at 800
depending on the sintering temperatures.
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Fig. 3.

AN 71 F& BAS Atk 04 wt% WOz o of
F}ALE 800TC, 2HLE 1200CHA 713 &
OnEtE 4T 23T 06 Wt WOsE H7ME 3
+ FHAEEI 80T A2ALEE Wi A#S
W Qnzte] FEX7F s E5E FEENC AA
HA Quatd WO:E H7hstAl 4tg& Wel  Qngt
(4] 2t #423E ¢ + AR 28y A79A
AFAF&K)E WOsE A7t & ke w9 kgt
[4]Rnct WO:E #7189 A7MEd s28&: o
dn 2454 g3 thx ol Yoy AHH
22 ktel MAEE & 4+ ek ®=3 &4 PZT
9 AL w0l 1000018HA 8 ¥af PZT-PSN
Ao FAELE 1400018YE B F Ak o= &
PZTe ol4d¥Ae Axe ALAYZAE H7lstd
R HA dEE g4 Avie dutye PZTE
4 adE B4F3 Q) oA WOs7) ol v
Aol A& =Uy H7LAZH PbO ol &3 X33y
¥ 2 8 A7)0l E(perovskite) 72 2] B-siteE H#3}
A go2M, AVH FHL FX357] 8 Pb 37
o] HAATHE] o] Pb TF Aoz 3 SR
HEB27l0lE AzFzET Aty o]Fo] ¥R
o2 E99 ol Auyez e AF Az
dojuta FAAE 7AdY, Quite WEnrde Z

L

il



H 1. PZT-PSN + 04 wt% MnO: + 06 wt%
WOs M2te 29 A §A.
Table 1. Piezoelectric properties of PZT-PSN + 0.4

wt% MnO; + 0.6 wt% WOs ceramics.

FAEA | Hhes |2deR | Iy Qe | tlat,
TI0C | 048 | 1560 | 188

150C | 049 | 1223 | 2187

800C | 1200C | 051 99 | 2130

50T | 047 654 e

1300C | 045 588 1659

PZT-PSN 1100C | 045 | 1072 | 2043
© 04 i 150C | 043 383 2432
Moo 0e | 80T [1200T |0 890 2346
2 10 1250C | 042 | 1190 | 2541
WEEWO, 1300C | 040 750 2186
100C | 035 35| 245

150C | 037 144 1410

90T [ 1200C | 042 | 075 | 187

1250C | 043 244 2317

1300C | 033 110 1957
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