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Abstract The spinel-type oxide (Ni,, Mn,, Co;, )O, (NMC) is widely utilized as a material for temperature sensors with a
negative temperature coefficient (NTC), finding applications across various industries including electric vehicle battery
management systems. Typically, NMC is manufactured using solid-state reaction methods employing powders of Ni, Mn, and Co
compounds, with the densification process through sintering recognized as a crucial factor determining the electrical properties of
the temperature sensor material. In this study, NMC pellets were synthesized via solid-state reaction and their crystallographic
and microstructural characteristics were investigated. Also, the activation energy for densification behavior during the sintering
process was determined. According to the analysis results, the room temperature resistance of the NMC pellets was measured at
10.03 Kohm, with the sensitivity parameter, B-value, recorded at 3601.8 K, indicating their potential applicability as temperature
sensors across various industrial fields. Furthermore, the activation energy for densification was found to be 273.3 £ 0.4 kJ/mol,
providing valuable insights into the thermodynamic aspects of the sintering process of the NMC.
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Fig. 1. XRD results of Ni,;Mn, ;Co, ,O, pellet.
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Fig. 2. Micrographs and corresponding EDS mapping of Ni,;Mn, ;Co, ,O, pellet.
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Fig. 3. (a) Polynomial fits of the relative densities of the samples sintered at 5~20 K/min heating rate, and (b) linear fits of Arrhenius-
type plots for the activation energy.
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Fig. 4. (a) Resistance of Nij;Mn, ;Co, ,0, pellet with temperature and (b) Log p vs. 1/T of Ni,;Mn, ;Co, ,O, pellet.
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