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ABSTRACT

Micrstructure, room lemperature resistivity and temperature coefficient of resistance of BaTiO, ceramics
were characterized and measured in this study. The basic composilion of the BaTi(, cremics was tormed
by adding 0.25 mol% Dv.(y and 0.07 mol% MnO, to the BaTi(); composition. Samples of the BaTiQ; ceramics
were prepared by adding various amounts of the Ti0O, Si0, and ALOs to the basic composition. An addition
of 1 mol% TiOs 2 mol% Si0; and 05 mel% ALOs to the basic composition resulted hoth the values of the
room temperature resistivity ar1 the temperatured coefficient being maxiuvm. Meanwhile, an addition of 1
mol% TiO; and 1 mol% Al(k to the basic composition resulted the value of the room temperature resistivity
maxium and the temperature coeflicienl minimum. The temperature coefficient showed a maxium value as
well as a minimum value when the three kinds of the additives were added together to the hasic compositicn
of the BaTiO. ceramics. Mixed phases of BaTi;O;, BaTiSi0, and BaAlSi;(; were present at the grain boundary.
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Fig. 1. Photo-micrographs of sintered BaTiQ, at 13407
for 2 hrs with various S5i0; contents (with 1
mol% TiQ; added to BaTiQ, ceramics).

(a) 0.5 mol% (h) 1 mol% (©) 2 mal% {d) 3 mol%
(e) 4 mol%
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Fig. 2. X-ray diffraction palterns of sintered bodies
with various additives. (cooling rate 5T /min)
(a) 4 mol% Si0; {1 mol% Ti0Q: content added
1o BaTiO, ceramics)
(h) 4 mol% AlLO; {1 mol% TiO, content added
lo BaTiQ; ceramics)
(c) 4 mol% ALO, (2 mol% Si0, content added
to BaTO, ceramics)
(d) 4 mol% ALO, Q mol% Ti0; and 2 mol%
510, content added to BaTi(: ceramics)
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Fig. 3. Koom temperature resistivity and temperature
coefficients va. caohng rates with various Si0,
content added to BaTiO, ceramics (1 mal% TiO.
content added to BaTiO, ceramics).

Fig. 4. Photo-micrographs of sinterd BaTiQ, at 1340C
for 2 hrs with various ALO, contents (with 1
mol% Ti( added to BaTiQ; ceramics).

{a} 0.5 moi% (h) 1 mal% {c) 2 mol%
{e) 4 mol%

(d) 3 mol%
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Fig. 5. Room temperature resistivity and temperature

coefficients vs. AlOy contents added to BaTiO,
ceramics (with 1 moi% Ti0O; added to BaTiO,
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Fig, 6. Room temperature resistivity vs. cooling rates
for various Al.Qs; components added to BaTiO,
ceramics (1 mol% Ti0, content added to BaTiQ,
ceramics).

-806-

Fig. 7. Photo-micrographs of sintered BaTiO, at 1340TC
for 2 hrs with various Al:O: contents (with 2
mol% Si0; added to BaTi(k ceramics).

(a) 0.5 mol% (b) 1 mol% (c) 2 molé%
(&) 4 mol%

(d) 3 mol%
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Fig. 8. Room temperature resistivity vs. Al,O; contents
added to BaTiO: ceramics at various cooling
rates (with 2 mol% SiQ: added to BaTiOs cera-
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Fig. 9. Temperature coefficient vs. ALO,; conlenls ad-
ded to BaTi0; ceramics at various cooling rates
{with 2 mol% Si0, added o BaTiQy ceramics).

A28 9 A 10 (199D

ﬁ.’
ot

Bohalsh Wrrmel eI

Fig. 10. Photo-micrographs of sintered BaTi(; at 1340
T for 2 hrs with various ALO; conlenls (with
1 mol% Ti10; and 2 mol% Si0: added to BaTi0,
ceramics).
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Fig. 11. Room temperature resistivity vs. AlOs conte-
nts added to BaTiQ; ceramics at various coo-
ling rates (with 1 mel% TiQ: and 2 mol% Si0,
added to BaTiO; ceramics).
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Fig. 12, Temperature coefficiemt vs. Al:Qs contents
added to BaTiQ; ceramics at various cocling
rates {with 1 mol% TiO; and 2 mel% Si0, ad-
ded to BaTi0, ceramics).
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