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ABSTRACT

Effects of PbTiO; addition on dielectric properties and exlent of PbO loss mn Nd-doped Ph{MgsNbaymOs
system were nvesligated, As the proportion of dopping increased. the phase transition temperature shifted
lo low region, and ihe dielectric constant al room temperature decreased rapidly. But as Lhe proportion of
PLTi0; increased, the phase transition lemperalure shiflted to high region, and the dielectric constant at raom
temperature ncreased. The substilution of Nd** for Pb*™ decreased the amount of PEQ evaporation, therefore
the sample sintered well m case of only 1 mole%s adding excess PhO.
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Table 1. Chemical Composition of Raw Materials

Materials Grade Company

PbO GR. Junsei

Nd:04 99.9% Molycorp

MgO 99.99% Anderson Physics L.
MhsOs 99 9% Junsei

PhTiCs 99%(TICON95) | TAM

Table 2. Composition of Samples n {1—Y)(Pbygs—.Ndy
(Mg 0 ND2s) -0 - YPBTIO; System

Sample X Y
PN-1 0 0
PN-2 0.06 0
PN-3 0 0.06
PN4 0 0.15
PN-5 0.0066 0.06
PN-6 0.01 (.06
PN-7 0.03 0.15

PN-8 0.94(Pby - oaNGooMizi oaiWNbziahi—eo1,05) -+ 0.06
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Table 3. Weight Loss and Apparenl Density of Samp-
les Sintered at 1050C for 2 hrs

(1=Y)(Pbyg5— NdlMg1 033N damh - NAOAE YPbTiCs

Sample Ne Loss (wt%) Density (g/cm’)
PN-1 3.50 7.838
PN-2 2.55 7.657
PN-3 301 7770
PN-4 2,93 7.618
PN-5 3.28 7.643
PN-6 2.62 7.763
PN-7 2.62 7.645
PN-8 185 7.662
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Fig. 3. Litice parameter as a function of Nd™* content
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Fig. 4.

Scanning electron micrographs (sintered at 1050C for 2 hrs).
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Tahle 4. Vanation of Curie Temperature {sintered at

1050°c  for 2 hrs)

X Y TAT) & at T |
) 0 17200
0 0.06 0 | 17690
0.15 85 18720
0 15 16000
0.0033 003 | 10 21500
B 0 | — 15100
0.0066 0.06 10 17480
0.15 70 20600 %
0 - 25 # 12400 J
001 0.06 0 17800
o | w1 1ew0
0 =—60 = 6000 “
0.03 0.06 =—25 —
015 10 18200
0.06 J_0 below -60TC [helow 2500

7} ——-—v_r“’—qur ) EH el ol7e £3F Aade POzt

Aol &
3.1.3. 31712—1 =4

= e 5
Fig. 8¢l ‘«]’E}B\‘l
PbO k2 w]x

Ao R 2AFN], L)

}«

1o
A 3

»

i
i

k|

1775

—S‘r Jo ot %

LriolEAe] ol Aibroad maxima)E 9
¢lch 9] PhO7F 1 mole®%g]l PN-8o) 1170C, 24)7¢
=34 s3el PhO7] 3mole®d) AW G-Fabre] A
g7l AL elf wole] PbOI’} it R 1SR
Al o4 7] o) ko] Hojr] mEo g FaAlgoh

10507 o] 41 227t 24§14 22 515 4% Table 4]
e stdrh Halmis) )25 Do) PMN2) Po?*#F Na*
2 #ae] mep el e=elA fAATT F74
gojz| |5k PhTIOs 7l 28l <5 PMN#H 28 F
HEE g4k

Fig.5, 6, 7 = Fig. 82 #HW-¢2est 2osded
LERLE N® o 88 #3bgst PbTi0; 7] uhe
Fle)em o] o) B3 e FA e Fig 99 vhefdlsd
Nd'" g PhTiOs7) mlakd wh Akgie) g S o) R Ect
om, PhTihe] ake] BWEFE Nd*'el] 2 4in]# s

458

o ARe AAHY

A 1~5X 10°

-676-

It 0 PoT10s

a0 --—-—— 0 08 FhT1Da

——— 0 t5 PbT 1,

Tesnperalure

Cure

S L

700
Mole =

il
Nd

Fig. 9. Variation of curie temperature as a function of
Nd*~ content (smtered at 1050T for 2hrs).

MO/mmel gl

rh

Ph(MgiNb:)0.2] Ph2' 7} Nd* 2 24kl Pb(Mgis
Nbys)O-PET10 Aol ol B el-2] 43 o532 2o
(1) A.’ P-T-r’—J 7 PhTiO 1{—}/] 7']- lﬁ-E"Fi ﬂz’l/]—_l__g_},

PhQ Fte zhasisd el PRO7 1 mole®yl =4
Ao 7]-0 Fhdal 1170 2= A= FH<) PO 3
mole%zel 2R} fAAEr) =olvh

(WﬂiUé)ﬂﬂﬁﬂH%ﬁﬂﬂiQ
PhTi0s#] H7t2 Fi7t 7hsdlch

] IR o Wal= Nd* h:} ;];}aclzg]

z Aol = Hatape] w)H ALdg e o] Fe] 3or]
POT0, A viade] g2 Nd*- Aglake] 24wl
o7 o}.“‘n;—_—,‘g].o:lu]_

{4y Nd¥ OJ] =zl PhTIO, 8] 7= 71 o
AR Aol Fel A fR e 17000~

200004 qi% - alaiu

REFERENCES

“Dielectric Pao-
Sor

1. G Smolenskn and Al Agranovskaya,
larization of a Number of Complex Compounds,”

B e



%]

A 30 A

. TR. Shrout and A. Halliyal,

. M. Lejeune and ].P. Boilat,

. SL. Swartz and TR. Shrout,

Na* 2 =zl Ph(MgysNby 30+2] PoThiOs

Phys-Solid State, 1, 1473-1492 (1960).
“Preparation of Lead-Ba-
sed Ferroelectric Relaxors for Capacitors,” Cersm.

Bull, 66(4), 704-711 (1987).

. K.H. Yoon, "Eifect of Excess PbO and Mg(Q an Thele-

ctric Properties of Ph(MgsNby)0, Ceramics,” Inter-
national Symposium on Fine Ceramics ARITA90.

. JP. Guha, D). Hong, H.U. Anderson, “Effecl of Excess

PO on the Swlering Characteristics and Dielectric
Properties of Pb{Mg,Nbe,2)Oz-PbTiO-Based Cera-
mics,” f Am Ceram  Soc, TI(3), 152-154 (1988).
“Low Firing Dielectric
Based on Lead Magnesium Niobate,” Mater. Res Buil,
20, 493-499 (1985).

SL. Swartz, G.O. Daylon and DE. Laubscher,
Temperature Fired Lead Magnesium Niobate,” Pro-
ceedings of the Soth IEEE International Symposium
cn Application ol Ferroelectrics., 8, 153 (1686).

“Low

. W. Pan, E. Furman, G.0. Daylon, LE. Cross, "Dielect-

ric Agemng Elfects in Doped Lead Magnesiim Niabate:
Lead Titanate Relaxor Ferroelectric Ceramics,” [ Ma-
fey. S Letters, 5, 647-649 (1986).

“Fabrication of Perovs-
kite Lead Magnesium Nichate,” Maler Res. Bull, 17,

1245-1250 (1982).

A 8 & (1923)

-G

10.

11

13

14.

15

7_

. M. Legjeune and JP. Boilot.

1 PhO FRr

A7l BB $AHEA

“Influence of Ceramic
Processing on Dielectric Properties of Perovskile
Type Compound: PbiMg-Nbe)Q," Coram Int, 9(4),
119-22 {1983}

S.J. Jang, K. Uchine, S. Nomura and L.E. Cross, “Elec-
trostriclive Behavior of Lead Magnesium Niobate Ba-

sed Ceramic Dielectrics,” Foredectrics, 27, 31-34

(1980).

7”“5 oS- 21X =, cled®, gy &g PZT
o)l H1H oy sba] Al ek AF - Nd Hotel

cw odar wI o o TR, 2D, 244-248 (1990),

. LM Brown, K.S. Mazdivasgy, “Cold Pressing and Low

Temperalure Sintering of Alkexade-drived PLZT J
Am Cer Sove, 58, 541-544 (1972).

AL ¥ingon, P.J Terblanche and JB. Clark, “Smtering
of PZT Ceramics: Effect of PbO Contenl on Densifica-
tion Kinelics,” Maler. Ser. Eng, 71, 391-397 {1985).
M. Lejeune and ]P. Boilot, “Formation Mechamsm
and Ceramic Process of the Ferroelectric Perovskite:
Pbh(Mg, 2Ny )04 and Ph(FeqoNby 0" Cergui. Inf, 8
(3). 59-104 (1982).

S.L. Swartz, T.R. Shrout, W.A. Schullz. L.E. Cross,
“Dieleciric Properties of Lead Magnesium Niobate
Ceramics,” [ Am. Cer Sec, 67(5), 311-315 {1984),



