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ABSTRACT

The semiconducting coramics having positive temperature coefficient of resistivity in the family of 0. 25mal 9
Sbz05 doped barium titanates were prepared with AST (4A1,04-98i0::3Ti0;) and MnQ; s additives and these
electrical properties were investizated.

The PTCR characteristic in these ceramic materials was improved by the addition of AST and MnQs, because
the addition of AST decreased the room temperature resistivity and controlled grain size due to the formation
of a liquid phase during sintering and the addition of MnOy improved by formiug acceptor level on the
intergranuler layer.

On dependence on the switching time, as the switching temperature was increased, the initinl power and

switching time increased.
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Table 1. Impuritics of the Raw Material.

Impurity
Mat. Purity ref.
0.1% 0. 1-0.019% below 0-01%
BaCO, | 90¢ ! cl Ph, Fe, 5 Kunta Co.
Ti0: 98, 5% S0y Fe Ph, As Junset Co.
PhO 29% Cl, NQg, Cu, e, Al Ag Junsei Co.
S5rC0O5 59, 5% Alkali, Mg Ba, Cl, Ph, Fe, SOy Matheson Coleman & Bell
Sn0y 3% Fe, 504, Cl Kante Co.
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Fig. 1. Flow chart of the specimen preparation.
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Table 2. Bulk Density of AST Added Specimens.

Amounts of AST{mol%)| 0 1 4 3 5

Bulk density (g/ce) 5.56 | B.85 | b.B0 | 5.84
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Fig. 3. SEM photographs of fractured surface in
Sb doped BaTi0 ceramic maierial containing
Imol% AST,

2 donor 24 Mn*t o] 2.2 acceptor 24 A-&alA =
=,

e Mut28h M 24 Al sesr 97h )
Mot = i} #atA = v acceptor level & #]AA %] ox
Al ptype 2.2 Fo] A Hz o) Eo]
af AAste] grainzhe] w-p-a He o] A el 5 o] F
A =, =3 AL o] 4] MnQ S H| = =4 3o 2.4 4
48 F9°5F ZE4A grain boundary harrier & o

Fl ek PICR S92 Figadd 4 920l o
SXI A =R FrhEigiehe & 4 gleh,

e vh, MnOz & acceptor A7lA]o] =2 Fig. 4 o] 4
&5 dRel Adel 4% AR B4R e
0.1mol% o Fel AL E AYL ehilnm Fagy
A7kt gk gl

B3, Vil O 3 947 Aol =
PICR 24 & 3474 27k $5& 52 54 @
T % glepo,

Fig. 5= 217140 2l8le] Aol exs 2 o] 5451
A v gich

Aol L2+ —2.5°C/at. %5, —7.5%C/at. %50 2.2
Z +4°C/at. %Ph A ol EBH = Alom Ry ¢ eHe,
FBAA & & Gl £ADANA A dATE

grain boundary

o] =
AN

Hole], o] AL AST 2} MnQ 2 sz} &7
45 & F grh
=3, Srot Sng A G4 AeA] Fol ZrlE R

(14)

e

B
S" | m
e
& f /
.// uni
o,
2P i A a
“-H“—Joj é ® 0 Hn
= ® 0024
I © 5 O5Hn
& 0073 e
p U.1 Mn
L L 1 1 1 1
0 lou 156 206 250 300 350
tomp %y
Iig. 4. Dependence cn PTCR anomaly of 1mal %
AST dOpEd Bau,ggssbu.unsTi03 with Mn O as
additive,
2= Wt Aol Mz gUEAl FANE 398
2 .:;; =3 r_T.

Swilching &2 574 Qejui 3

ol opif g A Fut
A7 Al Wy
}

FHLEY Aros A o) 4
7re] Avick §el. o switching 4 %
¢l D715 Fig 6 o] e,

SRR RIUES

(P—Py) e=const 2 ¥ A==, 4514, P 2517
%, Poe 24% switching 25707 £8 =9 =87}
AGeld o Aol &, 2AAHe] A FHF
aAE 9ol HA o del mADA ZDo
Hz owekd] A iE Jaf R 4o g

=% YA Ge) P 2ok 2o A Dol =
£ AFLE AR 243 S geld cx R
Ao, T2l £ 5 UF0) 4ELEol FLEG ¥
aA%e AxA 99 =

17175 A 20l FoAshal 22 o

AHE FH6m 15CaA 243 Ao
—

switehing 4] 7}

Fig. Toll 4 mio] 73 aalA g9 el 7zt (a)
& ko] grain 3

layer 2 1vEld 4 gles,

grain boundary 2, intergranular

grain - donor ©]2.8] 2 7}

aql%314]



AAagdAd A2 2A4 22
]

et 455

log i
T,
=
/

u.
—
\\\\‘k\*
T
=,
S———
.
5
E
3
5
B

364

thap g Emg pl7ady

BN w0 o
[STEYELLE)

Fig. 6. Current vs lime characteristic of 0. 5mol
Sb doped (Bag_7955rg g)TiO,g, Bao_ggsTi03 and
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