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ABSTRACT

The change in microstructure and the electrical properties of Ph{Iny.Nbp)Os —PHTI0: Ceramics caused by
V.0, additicn were studied. The results are

L. interability was increased because the mass transport through the second phase formed by V.0 addition
is increased.

9 ilth addition of V.0, tetragonality and Curie temperature mereased, The maximum value of k, was
observed when 0 5wt% ol V,0, was added.

3. he second phase formed by V.0, accelerated Lhe grain growth, and existed in grain boundary. Electrical

properties were changed by corelations between tetragonality and the amouni of second phase.

(3352



[. ==

M

of 2] £ 2.4 lead-zirconate-titanate 1237} 5l =
2} Aelao] 2 AT2712] morphotropic phase boundar-

yoll4l Hojut A A AE 2oy Jaffe? Fo o8 2
g eld, = AAE Az 2t AshAe] "ot 3
£+ ge wafof sty

I Zol 4 1960 '3+ Smolenskii®z} pervoskite 2| 7]
Aol ABO:9 A-site 2} Bsiteol] ol2] #1738 484
4] &3 pervoskite B35 Aoz ool Pl 7]

WelA =k, B3 pervoskite 252 % Pb{lng,
Nbye) Oz (013 PIN 22 o) 2 al2s Curie 2

&7} 90T elv, pseudocubic AAF+ZE 2=k, Curie
L2 g E07] 98 Pb(ln,,Nbye)0-PbTi0, &7}
@fslgich, Fig. 12 PIN-PbTIO 9 Ad=E b
#olth. o] Al PhTiDy(c]3} PTE <k#)e mole
fraction o] 37% < pseudocubic 7} tetragonal 2 & F2
7kl maorphotropic phase houndary & 7}zlof, o] wgl
RS 2,000, A77A 2RAFK) = 0.4F FE
t} 7 Kodama® %ol 2jg ¥ z5lg)

Subbarao"’—ﬁ PT AellA4 Ti**& Nb*h} Taftz =

AFA7 ake] L vacancies 7} A= 1 o) vacancies
7By FAAA 44 Funhr Easiges,
Tien?2 PbTiOuol 475 2 PT o} @iae gAss
wzAggEs Alrlele] nelse] £A4AT Py K
23hget.
oi e 32 5 Voo wlgol e Nux 249 9%
o Lol AzmAR AR gick wmit AbEEabe &g
HEYE 94, v iAo g4 o FHA2 A Hge| ¢
500
Cukle
A0
[
:1..: 20u
E /
= Tetragmml,

L 1 1 1 L
I )
mule [ractloar

e

]
Pud humug 20, rbirn

Fig.1. Phase relation of the Pb(In,;Nb;,;)0;—
PLTIO,,

(336)

R

wapa] L Agel il PIN-PT Ao V,0,% Hrldlof
Vool Besite o] 2 go] o] ool & vacancies ot 42
AR zA2A } CER R I

#4417 =, A7A 43

Wos g dohruzl sl

I, AU

-1

A3

3o A ARG Aebe RE 90.9% R GRF
olgich. #lel Alekg sldtzAe] vl AL AEsie]
1 gr skl AA 2ekoh, 2 248 xPIN-(1—x)PT ¥

ol x=0.6 23 naAdm, V0.9 Arlzs Wiz
w2 242 Tablelel vehigic
A g ALgshe] s il

Y L

kN

)—-3]_0:'1;]"
& 8% PVA’L—Q-"P,Z 1.0wt% =
i*l 71 A &1L 800 kg/enr2] °}Fﬂ
, A7 1.bmS) 9Rges
Feby] nEA e LA =s F PhO 9—]
Hﬂ‘iﬂ’iﬁﬂ A Fe) A E A ﬁ?—d bdel=7] et
PbO o] 32 olq)slr| $7 ul ele] PhO A

7}, ™ multiphase atmosphere crucible A&, % 4422

ST

R
Jogt
7| hot-pressing 3!, ¥ powder preparation 2| 741"
EA7Z) U EANEAE Fo| ek & Aol

La5le] f27] B2 PhO 9
w4 pellet = A a o] Ag-5]

=
T
i'l:l]l

AL 297 2AYE o

Zrd, el 101

(F

s

2 4l

1

T EL
o

Table 1. Cherucal Composilion of the Specimen

Prepared.
Specimen Basic Composition{m: i - atio}| Additive(wt %)

Pb{ini Nh; )0, PHTiO, V, 05

P 2l.'} Eiz 04 —
025V 06 04 0.25

05V 0.6 0.4 25
07y 0.6 0.4 0.75

LoV 0.6 0.4 10

20V 06 04 2.0
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Fig.2 .Water absorption and apparent density of each

sample sintered at 12507 .
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Fig.3. X-ray diffraction patterns of each sample.
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Fig.4. The change of (c/a) and curie temperature of
each sample sintered at 1250°C.

Fig.5. Optical micrographs and scanning €l

{a) 0.5V (Dptical) {b) 1.0V {Oplical]
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ectron Mmicrographs of each sample sintered at 1250°C

(€} 0 5V (SEM) (d) 1.0V(SEM)
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Fig.6. Temperature dependence of dielectric constant
of each sample,
(a) P M 0.5V (¢ 0.5V
(d) 0.75V (&} 1.0V (n 2.0V

Table 2, Electrical and Piezoelectric Properties of
Each Sample.

Sample - Curie

Symbol Er tan g kp lemp.
P 976 00z 0.18 345
025V 643 0.0z - 355
L5V 714 0.04 LAY 235
075V 1018 0. 06 0,13 355
LoV 641 0. 02 01 380
1 20V 429 0. 03 — 410
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