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In this paper, the electrical and dielectrical properties were investigated in Pb(Zr,Ti)O;~Pb(Mn,Nb)Os
ceramics which are manufactured with the substitution of Ba in site Pb. In order to increase the ds

and Kp , Ba was

substitued to site Pb from 0 to 0.1 by 0.02 mol%. As the Ba substitution is

increased, dielectric constant is increased and electricmachanical coupling factor showed the
maximum value at Ba 0.06mol% and the mechanical quality factor is decreased and the tetragonality
and the grain size are decreased as the Ba substitution.
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Table3-1.The piezoelectric and dielectric coefficent and
Ba substitution amount

NO. density dielectric am
gfost cnstant
S-1 7.636 811 2536.6
S-2 (7471 817 2373.9
§-3 |7.215 830 1968.8
S-4  |7.211 844 1859.7
S-5 |6.771 864 1631.9
S6 6512 882 1629.7
coupling factor piezoelectric
NO. constam_ ‘2 dielectric
Kar Kp dar(X 10 loss D
(C/N))
S-1 0.301 0.522 |112.7 1.81
S-2  |0303 |0.5244 |1254 1.92
S-3 |0315 05539 (1622 1.97
S-4 0.333 0.5988 [181.3 2.03
S5 0333 {05385 (1597 2.13
S-6 0346 |0.5289 |[1584 2.27
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Figt. The piezoelectric and dielectric coefficent with
Ba substitution amount
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Table3-2. Ec and Pr with Ba substitution am-ount.

NO. Ec {Kvicm) Pr (pclor)
S-1 8282 23.492
S-2 8.426 27.363
S-3 8.426 26.781
S-4 8.524 2,044
S-5 8.426 25.563
s6 8.426 25.443
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Fig2. Ec and Pr with Ba substitution amount
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Figd. Hysteresis curve
E:14KY fom[div
P:16.78 p2.¢/o /v

(a) 0 mol%
160

E:13.8KV/em/div
P:15.76 pc/oxldv

N

i

(b) 0.02mol%
E:14KV fen/div
P:16.78 2 ¢/ow/div

() 0.04moi%
E:14KY fom [div
P:18.35 uc/orfdiv

-7

(d) 0.06mol%
E:14KV fem /div
P21.3 pcfor/div

(e) 0.08mo!%



ail@l/\] PNRL 'l E,’—Oil |81 711X}6in]74 AP&IOE’ Ea
o0, 0.02, 0.04, 005, 0.08 0.1 mol%e® XlgHgol
el e zvE ALEHUYed ols Ba xgof 2
i oo1eel MEo] AN =IUZE LEpHchEE Bakl
gtztol 0.06moi%ed W Ut =D XU T
gef 8 et oo! olo wal MII| AL EA 24
SXAaTeE A4 CEUA = ols 2 AEAY T
dxistn ok 2@S5E AlE SEMARZIolch el
O362 BaCO;7t HIME  Po(ZeTi) O3-PbiMn,Nb)

O;=Mol| oigt shag S22 X-raysl ¥ meo|ch

85 Al#Ee| SEMARE.
Figs. SEM Potograpy of specimens.

— 1.8 (d) 0.08 mol%
um

26, AME AlEe] X-ray EH2e
Fig6. The x-ray diffraction of the sintered specimens..
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Table3-3. The x-ray diffraction of the specimens

Crystal Lacttice Tetrago |Spantan

No Structure  [Parameter [-nality [—-eously

{c/a) distortim

(1-c/a)

o1 Tetragonal (a=4.0511 [1.02001 [0.02001
c=4.1322

&2 Tetragonal |a=4.05656 {1.01880 |0.01880
c=4.13286

53 Tetragonal [a=4.06984 11.01457 (0.01457
c=4.12916

od Tetragonal (a=4.06434 {1.01445 (0.01445
¢=4.12308

Tetragonal |a=4.08366 {1.01013 |0.01013
5 0=4.12506

56 Tetragonal (a=4.08465 [1.01001 |0.01001
¢=4.12553
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