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Dielectric properties of 40Pb(Mg;3Nb,;)05-30PbTiO5-30Pb(Mg;,W;,,)O; ceramics
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Abstract Ternary system of 40PMN-30PT-30PMW was prepared by using different reaction process. The PMN-PT
was synthesized firstly, then it reacted to PbWO, as PbO and WO, sources. The dielectric constants were dependent
on the density of sintered body and decreased with sintering temperature above 950C. The highest dielectric constant
was 24,000 in a sample sintered at 950°C with the dielectric loss of 3 %. The temperature dependence of the dielectric
constant were decreased with the increase of sintering temperature due to the appearance of double peak maxima. The
lowest change in dielectric constant was -37~0 % from -55 to 125°C in a sample sintered at 1150°C with dielectric
constant of 9,900 at room temperature.

40Pb(Mg,sNb,3) O5-30PbTiO5-30Pb(Mg; o W12)05 Ml 29 #3154

2, AchA*

izt ety S22 4R LA L, A, 302-735
*Al )-8k, ohAl, 302-735

(1999 8¥ 64 H)

2  9f 40PMN-30PT-30PMWe] Z43& zh= $AAE Al Slo, 5889 748 Zol2 §38e
217171 §151ed, PMN-PTE WA @43 b2, PhO2 WO E3ME21 PhWOS) wheAIA AZAE I
th fRES AAAe Une) A I vy %Otﬂ 950°C oPoiis 2w}t Z715e) wet PhOY 3
28} fEgo) Zasisint. Aol Ao 888 950°Cal A7 g 24,000~ veRdon, olmg] #-3
ojith g 2xof wle Walge AFews) SR we 1000°c oldelrE F A o] exE ki
Ark. 220l wE FAEe) WMSkES 1150°CoA 2FE Alfe] 39 -55~125°C WA -37~0 %E 7P 245 gk
Bl on, $888 Aol 9,900010t).

ok ¢
"i%mﬁm
= o lo
o
’ [
2%k
mEgZ:oﬂi

r)J
b
4
o
w

1.

o
B
o

tlo
£~

1.M B 7F Atk a8 BE o] Ao AAE ] i, 2

o) MgOsk PO /1Sl 9, S wa By,

PbAl B4t perovskite FAlE 0] B2, #2180 IEE B AMske W 2 precursorS ARESRE
S /g0 fei B Aeade] Thesithe 2 W Fol ¢eA AE}[6-11].

2L 7R Qoeug 2 Aeke 43 MLCC)S) e TR WA HH, dyRlel we) ef7iel

AEZE ARR3EP] 28l B At olfoix|arn dri1-2]. zlole glAlut, WA YL 2504 pyrochlore’do] A4
o]Zoll 4 Ph(MgysNbys)Os-PbTiOs-PbMg,W12)0; ()3} Bk 283 %7} F7189 pyrochlore’do] Ha)x i,
PMN-PT-PMWE E7DAE I84& 548 vehlls PbO 2 MgOst whe3le perovskiterto] g}, i3t wk
PMN#, PMNS] fH&8 A7 Teg L&0Z o] el glot A2l PhOw= 3wl 23 pyrochlore’d2l
BAIE PT, 283l Ae4do] 7heshe® sled §3 AAQS AAElE viwa] yhe 250 aale 445
Q] PMWe| 34EAE o]Folz Ho|cH3-5]. MgO¢9} pyrochlore’d] WH-& Fx3ct, 3o MgOe

ot ”ﬁl‘ﬁ %?‘—E}E”‘O- olg-3] PMNS 33l 74 pyrochlore’d=} ¥+-3-3led perovskitel-& BAsh= FAl9,
$olle W $28-8 ZH= pyrochlore’de] AAEE T4 U AE F28] 88 FPe 938 .




Dielectric Properties of 40Pb(MgsNb;»)03-30PbTi04-30Pb(Mg;»W,2)0; Ceramics 135

Swartz?} Shrout’} #9Ht precursorE AMg-sh= v
2 Z7HIAEQ pyrochrore’de] A4S Hsh= whgolrt
o]Z& HheAo] £X] ¢k2 B-site YAE wlE] M3l
columbiteE ¥+ v, PbOs} vke-A1# PMNL ¢Adst
= Zlojui6].

A el WOyt AR Ew A, oA AEF
PbO2} whg3je] g FABIEEM AHLREE AEAF]
AL 3= Al 249 EFdS dod)a, ol3le]
qge] 2= utE HIlEgS AR
Uchikoba®} Sawamuray= 43PMN-27PT-30PMW %4
o] WO,E #YJ37Ietarl a2oa Ads A3 3480
5,000~7,400013, &5of T FHE9] #ls}h -25~85°C
M 10 % HTR] FRHAE AL & AAThL Bt
Ack. VAR SAEZ YRle] FURe 2 F9)9] 8§
P8 BE 9 Aot ohE o2} core-shell 7+
7t e e #Eslgon, ojzioz Qe fAlge)
2EoEdo] PRIk BTt oledt miMltERs A
Al Wt AR Fiksld] Fuhe Tk Nk g2
perovskite’de] A=Y, F9= W7F B perovskite’d
o] MAH7 diEe] YeEhls AoE HUTH12-14].

3 Tsuzuku®} Fujimotor= 40PMN-30PT-30PMW =
Aol PbO2} MgOE 22 4, 7Tmol% ) H7isia, 4t
SFEERoE A3 AW FAES 4204 4,000
oldeln, fRl&e] 2ErslE -55~125°C MM +4~
-27 %Ok BT, olEw wlMlEE Al core-
shell 727 Yehhs 21E g1810H15].

A7 AFAAE B o fA8] 25998 F
AR e K& ek g nAlEERA Y
core-shell & F SsPE-E-x] BHddiyo] Vel
ol FAXYE ¢ & Ut

L ff

2y B AeMe 8 daE 7Fse 3 oA
slal, sl RE Y] Bauide dxdow Yehlr] st
o, WS Wl whHoR fEAE Azlslal 8t
Ak wEhA ARSE S-S ©]8-35HA] pyrochlore’del
g JAele IHHEE 2 FEAE QA MgO
2 PhOE ) F7lsld PMN-PTE FAskdch ohee
# PMN-PT ¢4=}e] EHol #dsiAl Hds A7)
2t AAz/del wA veA]e] PhOst WO,E <59 3}
GE2 PoWOE ARR-3te 2Ashs WS AM8sksith

2. WE Yy
Aol ARE-$ B2-e PhO(Junsei Chem. Co., GRF),

MgCO4(Shinyo Pure Chem. Co, GRH), Nb,Os(Trei-
bacher Co., EPH), TiO,(Junsei Chem. Co., GRF) %

PbWO,(Junsei Chem. Co., GRF)°|t}. HA| UFol| H
7k PoWO 52 A3y, Zhzte] Babg Aol 2
A sk oln] Wangs} Schulze2] R1E A2
8le], pyrochlore’de] A4S SAeta, PbO2] g x
43a7] st MgOsh PhOE z+2+ 2, 1 mol%X <
H Vel H). AeeS Sol2 51 ball mille 24A1%F
Egtsiglon, Egkel B2S 750°Coll 247 slkasiict.
gt ol dAmANA 2SS PhOt WO, wjalel]
PbWOE #7let o2 A5} sdst 2oz &3t 3k
s}, ANl FRTE SR AMgeld e, A%
A2 PVA 5% 8NE& EH9 05 wt%rt =Hx=E H7ls)
3, 712 Foll 50 meshA & F3AA HYPo=Z TS
ok AEe ZHAE ANl 1to/em™) YHoE A5
12 mm, 54 12 mm7} H=S i AFS B9 &
U PbZrOs& AME-E oM, i el AlEE XA
713 B4Le €& F 50°C 7HEeg 850~1150°CollA
747y IZF fA 8 2t kA W A9 5
&ox 5°C/AEeR Bt

2w wWE ZARde] wsE WelEvxl XRD
(Rigakurl) 48 1ot vlAl7%= SEMR. J. LeeAl,
PSM95)S AMB3led mdw-g #aEsiglen, Ui ol2y)
diel o] fElg ojfste EHsiHTh. §482 LCR
meters AME-Ele] 1kHzslolA, 58 125~-55°C7HA]
W37 243193, 25°CE 71Ee g dlo fH82
2xd oE HIeg 3o

3. @3 OHE
3.1 A~44

POWO.E 715l 34t 3 Fgos Azt R
TG/DTA 24 AAZ Fig. 1o Vel 290°C o) 1}

Bk g3 Al A8kl ofgt Zolch. Phoe) Feol
ofgh e 820°CoIM Lolud] Alatsled 970°C o) AolA]

22 600 1100
Temperature (T)

Fig. 1. TG/DTA results of powders calcined at 750°C and
granulated.
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Fig. 2. Bulk density of samples sintered at various
temperature.
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Fig. 3. Results of XRD analysis of the samples sintered at
various temperature (a) 850 (b) 950 (¢) 1050 (d) 115¢°C.
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Fig. 4. Relative ratio of each phase calculated by its main
peak intensity with various sintering temperatures.
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Fig. 5. Microstructure of samples sintered at various temperature (a) 900, (b) 950, (c) 1000, (d) 1050, (e) 1100, (f) 1150.
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Fig. 6. Dielectric constants and dielectric losses vs

temperature of samples (a) change of dielectric constant
(b) change of dielectric loss.
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Fig. 7. Percent changes of dielectric constant of samples
sintered at various temperature.
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