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ABSTRACT

{t is investigated that the determination of the correlation between the change of microstructure
and electrical properties. Ytiria is added to the composition of rhombohedral region in Pb (Mgl/3
Nb2/3) 03-PbTi0O5-PbZ10; temary system.

Average prain size, lattice parameters and distribution of yitrium are characterized by XRD,

SEM and EDS. Electrical properties are determined by measurement of Curie temperature, piezoelec-
tric properties and hysteresis loops,

The results are as follows;
1. Both lattice parameters, a and «, are changed by addition of yttria to the composition of thombo-

headral region in Pb(Mgl/3 Nb2/3) O3-PbTiO;-PbZ1r(, ternary system and Curie temperature is
proportional to the values at {90-a).
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Addition of yttria decreases the extent of ferroelectric domain-wall motion.
Addition of ytitria before calcination promotes grain growth, It is because of increasement of
liquid phase.

4. The solubidity limit of yitda is 0.3wt% in this system. Further addition of yttria causes the

formation of yttria-rich second phase.
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Table 1. Raw Materials Used for Sample Prepara-
tion .
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Table 2. Batch Composition .

Raw

Material Maker

Purity (%)

PbO Extra pure ( 98,0 ) Junsei Chemical Co .

Mg0 | GR Reagent ( 98 0 ) %]:,]?YLOE]PM& Chemical

Nb,Os| GR Reagent ( 99 9) | Fluka AG.

Hanawa Purfd Chemical

Ti0; | GR Reagent Industries Lu

Hanawa Pure Chemical

QO
Zr0; | Extra pure Industries Ltd .

¥,0, | GR Reagent (99 99 ) | Rare Materials Co.

Symbol Bizrsnlnglec ratio gidon Additive (wt. %)

E';?i‘gléz PbZr0, | POTiO,| Y,0, | PbO
P, 025 | 0375 | 03| - 10
1Y 025 |oams |03 o1 | Lo
3Y 0.25 (0375 | 0375 03 | 10
5Y aes 0375 | 03r3| o5 | Lo
7Y 025 laams | ass| 07 | no
9Y 025 [0.375 | 00375 0.9 | 10
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Fig. 3. The change of water absorption and bulk
density with temperature in P;.

(2663

Ikgl vk, PhOo] &l 2= 4 deofrt
L mawks wAsk|ele] alvkshe el =kl PO o]
£l Fig.43 1300°C oA 42 A2 zted PbO
#7bukel] w2 W ol Eeefez] Hitelc)
We 2 ebiz glel 2 el Alat

Ak, oA 1wt % A7hA] 3ha)
(R S Bl ol s Pl B

2|

N
=)
o
o
L)

k

1wt % 7

=ej mekZ Ph(o] okv] S zlEt
A EJDP. il Hlﬂi-—‘é.— PhOY: 4 FE 1chal 3w
i st #dsied g gl Aug

] /q__?‘r, "“ 7]’£] l:]_ m}_?/],

A w =T ol %M% ted PhO & w3t A7t
she Al shambel 4 vl J% bOE el AlA
slof 1wk #bg wha, £3F AR 59 PbO
2ake 2] PhORokak o] HEg fA A A
2w S-S vbatel alek. Fig. 5+ vldlant £ et-

ching 3t 4548 FARl=ledr|A <kalwt FLE £3
of| 4 EDSE 442 05te] ytiriumS dot mapping 3 4}
vitria # 7peke] wolal= Ak
A A atzlel 4 9Y A|=l2] grain boun-
dary v} reck area st 5Yu- 7Y ®el FEsE A
ol 4 9YzF 5YvE TYRT: adbe] mpe] EAZHT
4 glel, wheb] yttria 3 slube] Sopdel] wiek pr-
Ao o he) Zrlell elalAwE A Auleh
yttriumn dot mapping k¢l 4 5Y3&E vtitume] a5
Bgtm ¢lel, azd 7YY 9 Yol= yitriume]
o) wgy Ygo] gl of ytriume] i Fpe] T
A Aege)7 AR A Fle] grand ol Fn =
Ag & 5 oeh gej2s PMN-PZ-PTH] vtt-
ria 2] 32EAE O 5wt %elvl zElm

Aoleh, ﬁhzraw;%

ain o] # A=

yttria+= 32

-1 4
w 0.3
e -[/f”—f\{\I
H
2
° .
B
w02
5
H =
- o
= a 7
.

. H
P hy
]
x

1 1 [] 1 1

Fig. 4. The change of water absorption and tulk
density with excess PbO content in the
specimens sintered at 1300°C : Po; 0, Py
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Table 3. The Change of Lattice Parameters with
Yitria Content in the Specimens Sinter-

ed 1300°C.
Sample Symbol a (;\) a( ®)
P, 4, 0467 39, 8871
1Y 4. 0606 86 9421
3Y 4. 0666 89, 8975
5Y 4. 0665 89, 8703
7Y 4. 0657 89, 8386
qY 4. 0648 86, 8900

ofp
ok

‘Fig. 10. The charge of hysteresis loops with yttria
content in the specimens sintered at 1300
Cifa) P b)) LY (¢} 5Y {d 7Y.
vertical scale 20 uC/cm per division, hor
zontal scale 3000 v/em per division.
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