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The Structural and Dielectric Polarization Characteristics of
Composite Oxide Material in (Ba Ca)TiOs—Zn.
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Abstract

The ZnO is stabilize diclectric constant over a broad temperature range because its addition makes

the relaxation time short.

In this study, the composite oxide material (Baoss Cao15)TiOs was mixed by ZnO additive material

and the dielectric polarization characteristics was studied. The relative density was over 90 [%] at

all specimen in the structural characteristics. Among of the specimen, the relative density of (Baogs

Cay15)TiO; with ZnO (0.4mol) has a 95[%]. The grain size of composite oxide material with an

increasing ZnQ increased and it was 1.0[ £ m]~1.22[ zzm].

In the clectrical characteristics, the charge and discharge current was increased by ZnO addition.

The diclectric relaxation time was increased by space charge polarization at above 110{C] and the

diclectric relaxation time was fixed by space charge polarization of para-diclectric layer at below

1o[cl.

The diclectric relaxation time was maximum when the grain size was small.

The diclectric relaxation time is decreased with an additive material ZnO and interface polarization,

existing void at the grain and grain boundary.

coercive clectric field is decreased by ZnO
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Table 1. The Mixing Condition of Raw Powder.
Powder| BaCO: | CaCOs; | TiO- 7n0O
Sample ™~ [ [Mol%] | [Mol%] | [Nol%] | [Mol®s]
71 0.85 0.15 1 0.1
72 0.85 0.15 1 0.2
73 0.85 0.15 1 03
74 0.85 0.15 1 0.4
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Fig. 1. The measurement circuit for charge
current.
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Fig. 2. The relative density and shrinkage.
1% 3 B3RS ES 12000CIA 2417 2
171 X4 84 15} zzoM ZIRTE @uks o
R ER kS EERE DI ER S
st v 730l A= CaTlO'; dze] A3 (11003
e gastdrh Zael s Zn09) 3=t &
= ol TiO:9 ZnO7F vukg wjo] 274e
ol EA st Aztgc)

2\ BE@AsE FHAe A= mvier 2z

1

~
~Y
[a)

1o

geuleleh sixbel 2717 04~10[pm] HE<
BaTioAel Aleby 04 §agol 24 =
AAe] 2717 1lum] ool ¥W fagol A
o BuEs dnt 204 Baatge
A 27E 10~1220pmlel At Zn09 W 7}arol
FESS Aol ave Zvsiden 0328
RS W el 2V ARe A& 5 2
toelRE ¢ F9a Fo 9 ARt A 2
W A2t 2AE ] Aol Zobulel s
et

241

Intensity

W71 AN 283 Vol. 10, No. 3, March 1997.

(a) Z1
(b) 22

(110)

(211)
(202)

o,

—
L

" I 4

10 20 30 40 S0 60 70
26 KaCu
gl 3. 1200(Clo A AZ A7 B3t el XRD

Fig. 3. The X-rayv diffraction pattern composite
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Table 2. The Grain Size and Lattice Constant

Ratio.
Singl
Properties Grain Lattice mnete
. crystall
size constant
. . volume
Specimen [#m] | ratio ¢/a .
[10 “'m"]
Z1 1.1143 1.008351 6.336
Z2 1.2270 1.008342 6.356
Z3 1.4337 1.009458 6.342
Z4 1.1426 1.008434 | 6.3758 |
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Photo 1. The SEM photograph of composite oxide material.
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Fig. 4. The charge current of composite

OdeC dielectric to supply DC voltage.
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