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Mixing effect on Properties of NTC Thermistor in Mn—Co-O System
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Abstract

Interface effects on properties of NTC thermistors having Mn-Co~O spinel crytal structure system
are analyzed by a mixing rule in case of mixed types and layered types between CuQ and Al:O3 added
compounds.

With adding CuO and Al:Os, The compounds form completely solid solution and their resistance and B
constant are changed due to the variation of conduction electrons by their ionic substitutions. The
properties of mixed NTC thermistors are depended on the logarithmic mixing rule by a dispersed phase
and they show slightly lower values due to the lattice mixing affect in compared with calculated
values.

The resistance of layered NTC thermistors is depended upon the series mixing rule containing the
value of an interface layer and effected by the variation of its thickness, and it is changed rapidly to
the logarithmic mixing rule by the connection between two layers with increasing the interface layer.
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Table 1. Composition of specimens.

composition (wt%)
Mn304) Co304 | Crz203| ZnO | CuO | Al:O3
A 43 47 4 3 3 0
B 43 47 4 3 0 3

No.
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Fig. 1. Schematic view of specimens with
various types.
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Table 2. Properties of sintered materials A & B.

N Sintering | Shrinkage | Resistivity B
” temp.(C) (%) (2 + cm) |constant
A 1120 13.0 284.5 3750
1140 14.0 278.1 3727
B 1120 125 1784.5 4470
1140 13.0 1762.9 4459
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Fig. 2. Resistants of mixed type thermistors at 2
5T as a function of composition in each

sintering temperature.
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Fig. 3. B constant of mixed type thermistors at
25C as a function of compositions in
each sintering temperature.
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Table 3. Composition of the calculated and
measured values on R25C and B constants of
A(B0wt%) and B(50wt26) mixed system.
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1140 | 423 | 3943 | 287 14067.2] 4021 | 46.2

32 54 Molagel 53
Fig.43} Figbe 71824 E A% BE S0wt%E 2
A L 358 st A2 34 RS
25T A%a@s BASS Wshg ved agold,
aYeld B ush ol F4Y AW AL
47 Z7Hgl Wt F48 weldm glow
1140C &Z2AHd] 1120CHET} o & W3} g
4 o 5 3k

12509 @ a o 1120C
|zoo:] hd ® 1140C

1150 -

o

1100 ~
1050 o

1ﬂﬂlﬂ -J

" Resistance(ohm)

50

00

«4 & D

T T T Y Y
° 1 2 3 4
Numbaralinterface Layers

Fig. 4. Resistances of layered thermistors at 2
5T as a fauction of layers with two
sintering temperatures.
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Fig. 5. B constant of lyered thermistors at 25C
as a function of layers with two

sintering temperatures.
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Fig. 6. Fraction of R: as a function of
reciproceal number of interface layers
in layered type thermistors.
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