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Abstract

Cu,NigMn,3.00, (x=0.3, 04, 0.5) ceramics, sintered from 1100C to 1200, for NTC thermistor were
prepared from oxide mixture, The electrical properties related to thermistor (B constants, resistivity and
aging etc.) were measured, The spinels are not stable at temperature above 980T because of the
decomposition reaction in relation with NiO. The resistivity and B constants was decreased with increas-
ing Cu contents and increased with increasing sintering temperature. Fast cooling of sintering followed
by annealing treatment makes the resistivity of specimen quite stable, therefore the cooling rate and
annealing treatment was greatly affected to aging of the resistivity. The effect of the heat treatment on
the aging was discussed.
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B L EME 2de o8 v A v
Table 1. B~constant and resistivity for each heat treatment condition
sample B constant (K) R25 (ohm - cm)
name” as sintered annealed” as sintered annealed®
Q 265079 2787+1 22.7+£2.9 14.9+0.1
S 2860+24 2849+7 19.95+0.7 18.21+0.2

1) Q : quench to room temperature from sintering temperature,

S : slow cool at rate of 50C/hr
2) Annealing condition

> at 650 for 10min, heating/cooling rate

. about 30C/min

The values after + sign mean standard deviations

B 27 249 42749 EDAX ¥4 23

Table 2. EDAX analysis results for each specimen

matrix” liquid phase®
Element X=0.3 X=0.4 X=0.5 X=0.5 X=0.3 X=04 X=0.5 X=0.,5
1100¢C 1100 1100t 1200C 1100 1100¢ 1100 1200C
Mn 2.074 2.041 1.989 2.255 30.05% 23.54% 28.90% 31.49%
Ni 0.644 0.605 0.596 0.418 59.90% 64.42% 56.99% 40.36%
Cu 0.282 » 0.354 0.415 0.327 10.05% 12.04% 14.11% 28.15%

The values are calculated such that the summation of the total cation number is equal to

1) 3 and 2) 100% in md.
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Tabte 3. Lattice constants for various heat treatment condition

lattice constant(A)

sample name as sintered annealed ref.
Q (powder) 8.4015%0.0013 8.3943+.0004 This work
S (powder) 8.3890x0.0005 8.3878+.0003 This work
Q (solid) 8.421+0.003 8.406+0.003 This work
S (solid) 8.388+0.003 8.390+0.002 This work
Ni,sMn,,0, (quenching) 8.4251(2) - 7
Nig sMn, ;04 (5C/min) 8.4158(2) - 7

The notation of sample name and annealing conditions are the same with table 2
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