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Abstract

The effects of NbeOs and MnO: on the positive temperature coefficient of resistivity (PTCR)
behavior of lead—free Baogo(BiisNaiy2)ooTiOs (BaBiNT) ceramics were investigated in order to fabricate
a PTC thermistor available at high temperature of > 120 °C. In particular, 0.05 mol% NbOs added
BaBiNT ceramic, which has significantly increased Curie temperature (T¢) of 160 C, showed good
PTCR behavior; low resistivity at room temperature (p;) of 80.1 @ -cm, a high Pmax/Pmn ratio of
565x10° and a large resistivity temperature factor (@) of 185 %/C. Furthermore, the improved Pmax/Pmin
of 6.48x10" and a of 254 %/TC along with higher Tc¢ of 167 T despite slightly increased pr of 569 & - cm,
could be obtained for the BaBINT + 0.05 mol% Nb:Os + 0.02 wt% MnQ: ceramic cooled down at a

rate of 200 C/h.
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Fig. 2. XRD patterns of BaBINT + x mol% NbxOs
sintered at 1350 T for 4 h (0<x<0.2).
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Fig. 3. SEM images of BaBINT + x mol%
Nb20Os sintered at 1350 C for 4 h; (a)
x=0.05, (b) x=0.1, (¢) x=0.2.
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Fig. 4. The resistivity at room temperature of
BaBINT ceramics sintered at 1350 T
for 4 h as a function of added Nb2Os
contents.
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Fig. 5. Temperature dependance of resistivity
of BaBINT + 0.05 mol% Nb20Os ceramics
as a function of cooling rates; (a) 100

T/h, (b) 200 CT/h and (c) 600 C/h.
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Table 1. p, T and PTCR behavior of BaBINT
+ 0.05 mol% Nb2Os ceramics with
variation of cooling rates.

Cooling
rate Pr pmax/ pglin a
(Q-cm) (x107%) (%/TC)
(C/h)
100 35.5 3.92 17.0
200 80.1 5.65 185
600 31.3 0.64 11.2
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Table 2. Summary of py, Tc and PTCR behavior
of wvarious amounts of MnO: added
samples with different cooling rates.

Cooling

MnOzq Pr Prmasx/ Drmin a

Rate . 3 .
(C/h) (wt%)| (Q-cm) (x10") | (%/C)
0 50.0 0.26 1.09

0.005 149 3.10 9.32

100 | 0.01 | 224x10° 5.05 13.2
002 | 526x10° - 26.8

0.04 00 - -

0 76.4 0.07 5.91

0.005 84.6 0.93 9.73

200 | 0.01 133 1.09 8.33
0.02 569 64.8 25.4

004 | 1.20x 10 0.18 9.20

0 98.4 0.06 4.19

0.005 79.3 0.17 7.29

600 | 0.01 134 0.16 3.19
0.02 282 186 22.4

004 | 2.29x10° - -
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