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Preparation of 0.9PMN-0.1PT ceramics by sol-gel process
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Abstract The preparation of 0.9PMN-0.1PT ceramics by the metal alkoxide method and the effect of excessHMg(OC
Pb(CHCOO), - 3H,0 are reported. The excess Mg@®6), addition signficantly affects the rate of perovskite phase forma-
tion in 0.9PMN-0.1PT ceramics. The sample by addition of 5wt% excess Mdg{PGintered at 115C for 1 hr obtained
perovskite single phase and showed 98 % of the theoretical density. The dielectric constant of the pellets sintef&l at 1150
was increased by the addition of 5wt% excess MgkQE and had a maximum value of 15000 at 1 kHz.

Key words 0.9PMN-0.1PT ceramics, Metal alkoxide method, Perovskite, Dielectric constant

Z 7] ]38} 0.9PMN-0.1PT £2A)9] A=

(=] oF
) =

2 ApdMe F& FA=E o]8-5te] 0.9PMN-0.IPTAAA & Alzshztl 9lo] A0 2 H7He= Mg(OCH,),,
Pb(CHCOO), - 3H,0 5°] F|2 BAvlo|E Abe] A g A7 5

LI 35 ol DA G AEFATh 2 AYO

=1, ‘Prﬁ

A
2 0.9PMN-0.1PTAI 2 Al£te] 9lo] Mg(OCH:),E ¥ H7lste 45 FARBLTPE Ao Ades S7HI71=

a37F vebdth 0.9PMN-0.1PTEA S Mg(OCH,),E 5wi% 2 3713k Al HE 1,150CHA A7 2248 A
TP E TS dAlon o] meo] Br o] Wkel 98wl AR eIt 1,150CH A A7 X8t
Mg(OCH:), & 5wit% Y A7tk A5 S7bskad o, F9 1kHzlM A F41 4= 15,0007

AEEER e

e 7HTh

1. M B

Pb(B, B,)OA X3 perovskite 4% & zie
Pb(Mg,Nb,)Os=(13} PMN) $5}d A=A =
& 54 Aol AL 2R e Aol & oo
zrom, WwA A2oM 24T § Yr= S wE
Al oZololEl, piezoelectric transducer?] A}
FAA L YF A BAE AT 5 e AsE B
2 A7} o] FolA $iti1-3].

PMNell PbTiQ(]3} PT)E 715 +423<4=<} Curie
257t F7rlE 59 44 B2do] FdETH4]. PMN-
PTAIE 10' o9 =& fAS7) ad we &
Aol 2739 Wdle] WE Curie 2529 28 59
FHE 7 oA AF Mgty Az 7P &

Corresponding author
Tel: +82-61-330-3181
Fax: +82-61-330-2909
E-mail: sjyon@white.dongshinu.ac.kr

3 Aow dHAYG).

Zevh PMN Az o fd&S AR Ak
7]%= pyrochloréde] A4S mAIs7 |7 ofg 7] wiEe]
HZE2T7I0|E gdde A7) 98 o8 7K 34 W
Hol B ATH6-8).

pyrochlore
de] A Al olEe Ao deA AAD
AR[12°14 MgO A& # 37lsled w2 H7to]
E goge] Bug 34T 4 Al

B ApeMe HZBE2vlo|EAe] AE
7] S8kl Mgost Pbel RS HEow Hrlslo]
ZANoR FYE PMN-PT 2ES 2Ed 2=oA
aAste] M71e] Wale] me 2AAe) Axdst A
A, A, fA8%, TR 59 54S 2R

ATF.

O

S7HI



2 Seog-Joo Yon, Jong-Hum Kim and Tae-Seog Ko

A 23 PMN-PT %o & AR[12]9+
Zro]l 31Tl 0.9PMN-0.1PT 7| #2740l ¥ ZH F}0]
E gdie] Ade F717171 flsked Mg(OCH.) 2t
Pb(CHCOO), - 3H,05 44¢] 4wt} 717} 2.5, 5, 10,
15wt 34 H7lste] BaE s en 850CHA
I AR Eats s A=

o] & 1,500 kglerfe] Ele 718kl 217 10 mm,
A 1.5 mnvl 2% A4Ee $- 50,000 psH SiEel
2] CIP(Cold Isostatic Press) &35t AlHe] 24L&
W=7 oA PbzrQ 3L o] 83l E917]
A3t ol $e&E&rE PC/mIneE sl A4
oF AR HSAAX H7bE wstel] et A
HZ BT B AT, dHy] 5 52 Ity
HHG 242w AL A 3

ohopr

Jeg Bl flall xH 82
L 2AAe) Aws) WEE olzdvda

(o

2AAe] #He| ASAEEAM Ag past€ HIETL
590°Coll+ 1527 dAlEjste] &S Z7gsisint. o]
o #3945 1kHZZ 312 2% ¥l mE 4 A5

2479 PIATEE EUS
HCle] &3t geloz o3t
g3to] AFsIT.

kT 1% HRL 5%
24} AR AL ol

g

%}

3. @l Y o3

K

3.1. X1 3R

Fig. 1> 0.9PMN-0.1PTZ4¢] Mg(OCH.),S 5 witd%
#Y A7rsled spagt 9 g d¥Hste] 2ds A1H
4 250 Wl mE Ao HilE X 313
gk A3olrt. 1,050CoHA W7 FAISke] s A
£ pyrochloréle] &AM e ~4d %% 1,100C
Q1 739 pyrochlored%/¢o] 7HAasled 1,150C4
HRZEXATP|E Gdddo =z o|fojfe-S
o} o] & FH3e] AFerRE AR 1,150C

Aste] 2AAE Al zsFAT

fH o o
"

=

T
jﬁo ol

L

e B
i
r

>
39
32

=
5
x
o

O Perovskite

1150°C

Intensity

1100:C

hh e s
EIT0) (NWLY SURNR I WL NS U £ N

g e

70
20

Fig. 1. XRD patterns of 0.9PMN-0.1PT ceramics sintered at

various temperature for 1 hr with excess 5wt% Mg{ag.
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Fig. 2. XRD patterns of 0.9PMN-0.1PT ceramics sintered at

1,156C for 1 hr with excess Mg(Q#8,), contents.
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Fig. 3. XRD patterns of 0.9PMN-0.1PT ceramics sintered at

; ) Fig. 5. Plot of percent perovskite as a function of excess
1,150C for 1 hr with excess Pb(GEOO) - 3HO contents. 1 s 55050 “'3(15 contents for the 0.9PMN-0.1PT ceramics

sintered at 1,15C for 1 hr.
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Fig. 10. Dielectric constant change of 0.9PMN-0.1PT ceramics
sintered at 1,15C for 1hr with excess Pb(GEOO),- 3H,0
contents.
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