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Microstructure and Pyrochlore Phase Dependence on the Dielectric
Properties of Lead Magnesium Niobate Ceramics
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Abstract
The effects of pyrochlore phase and microstructure on the dielectric properties, such as
dielectric constant, dissipation factor, diffuseness coefficient and dielectric hysteresis
characteristics, of Lead magnesium niobate (PMN) ceramics have been studied as a function of
the amount of excess MgO. The pyrochlore phase in PMN was completely eliminated with the
addition of 5 m/o excess MgO. Also, the dielectric constant and remanent polarization
increased with increase in grain size, density and then decreased with grain growth inhibita-
tion for further addition of excess MgO. The diffuseness coefficient showed a tendency nearly

reverse to that for the dielectric constant and remanent polarization change.

-4 &

U Y WY T 57 NS MY VY 2 Ug I oo AP 97E 19507 2 Snriane
282 4R TUS DR UIE RN 4T Y WY 59 VYOl 94 por Ao <P w2 clge
22 gt £°0 U yEeEM 3Rl UM e SR VuE 22 ot

= TR WY 2 YUIE VP 97 =2 e $* mm g ‘500 T swolenskii  5°) 2§
Y92t 48 512 Ut mamio,, Srmo, § Y8 Tt 2P MgaviolE Usge wavges £
UE BF TS gUS Fp 2ge aPdec) Y DUY Py 2 3UT2E T 84 3% UM

% 27e] B3 AqEel Agel g1 - £91°H 52 §RL4S $40 T 5¥e Te Ve
e Cl® £ eE A% gUgel $4 & lghl A M2 o127 WA gy, 2284,
A 20 HRE A7 =2 Pk gUCl o T RT3 5 5°) Ug 22 M2 99



ojoith pn 2 HERFA M$TY ¥ pyroch-
loredt?l Fdel A= ©lg M0 AT W2
A3 °I°] e2@ o A%
g AIAME M2 AFA FP=EE po ol 3T Y
NPT 272 2N excess PO & ¥ H2
EP excess Mgo & 20 CI°t ¥IY ey g
z*t%y 2*I°t:  pyrochlored ¥ ¥E. Y27,
H2ds 19929 ARt e 9 §UGCA (1A
ag 24 2t

-9 7

vy U2l 42§ 2% aldrich *t2] #% 99-9%
o] 410l . PbO(yellow), MgO,Nb. O 2T}

dEef4 g5l 24491, stoichiometric PMNOj
excess MgO § 2-150m/O"h*| HHYW aPe Ve
e "IME 2011 ¢ M2 gEM S,
AR T2pPe P ORAV ¥ ¥RUIM ETMM
B 1219 800°C 44 4417 § *t2 ttgien
*t+ $7% 40m/o excess PO T H Y 4] 20
AT RS E"““}““r- R - o D =/

w“

FUME F A2 APV 3 T F 1emPEY PV
2 ANe 99 Noltt. 23e 52U 29 pRE 3
de 3O SYE 1239 900 % ©fM M T
EOF WArQic}.

XRD $452 E%° 27 ®IE  perovskited?] g

alo
-2
alo

yeg qpepaist.

1 YOV
— _perov. x 100 =

I + 1
perov. pyro.

°1=<f 1 o' leroy. T PerovskitedZ pyrochl
ore J2 FE 10090 ¥ (110).(222) o] F=g HF
Lra],l.n:r_ ulxu:ll_:‘\_h z). qn}a} ( SiC :\] r_Al
$Y) 232 5%HCL + 0-5% HF 8 209A 302- 105'4
°jAi%to) SEM 23 PAeoiz, H24ke] folg 9)sg
(tode B2, EOAXE Prg 9Ottt

92

percent perovskite.

linear intercept Weg B $giv}.
e 2% 23 Ame Pmig A npi 2
g 9% 600 °Co4H PN P
4¢ 4 M4 ¢ heating coil g °|g%
-80°c~ 0% FAqM 5 cHH2E LR meter,
Q meter 4 27 *glem, ME micke hystere
28 ¥ 3ot

sis loop

polo A),ga}ﬂ :},_

3- J9 33

PMN °] 40m/o excess Pho § MY} 2%

900 % 449 M2 3°| E N2 excessMgOl
5-10m/o "t FHECL (1% ey 4 274t
pyrochlore 4«9 %) ° ¢33 H7 sjgieq,
AREe 2V 3. Jw37he Glgel 9t 27
Mapepeley.
#U9%% pyrochlore ¢ 7% T IHG 3
YR 27592, excess Mgo § 10mo °l Y
P ¥ pyrochlore el 5 °14F 2%
WEIE 772 Moo b 3P M2del J2%Y
T2 AT JET I Vg I Facd
TREIYE TIMFE 2fzde 23

L"o LOE
=}t PN g U4e  pyrochloreld 2*feT °pviet
AT, M2 93 & UMY BP0l 1Y 3es
dde Peg I 5+ AL

4. 22

o

5
S

g

1) 8. L. Swartz and T. R. Shrout, J. Am. Ceram
Soc., 67 (5) 311 (1984)

2) M. Lejeune and J. P. Boilot, Mat. Res. Bull
20, 493 (1985)

3) D. H. Kang and K.
87, 255 (1988)

4) M. Lejeune and J. P. Boilot, Am. Ceram. Soc
Bull., 64 (4} 679 (1985)

5) M. Lejeune and J. P. Boilot, Ferrcelectrics
54, 191 (1984)

6) G. A. Smolenskii and A. I. Agranovskaya,
Sov. Phys. Sol. Stat., 1 (10} 1429 (1960)

H. Yoon, Ferroelectrics,

- 106 -



