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This paper investigated about heating, NTC, PTC and capacitive properties of electronic
ceramics and applications. Studied electronic ceramics were heating materials, NTC matenials, PTC
materials and dielectric material. Studied heating materials were ZnO+0.01Nb,0; . ZnO+0.02TiO,.
Studied NTC materials were NiMn,0,, Fe,0,+Nb,O,, SnQ,+Fe,0,, MgFe,0,+Fe,0,, Mn ,Nj, ,Fe,0, and
LaCoO,. Studied PTC materials were BaTiO,+0.92r0,, BaTiO,+0.01Nb,0,, BaTiO,+0.05Nb,0,,
BaTiO,+0.1Nb,0;, (Sr, ;Pb, )TiO, ,Pb(Zr, ,Tiy,Y, )0, , (Ba, P, JTiO,, Ba(Ti,,Sn, ,)O,, B,O,+Fe,0,,
Zr0,+Mn0,, Sn0O,+2Co0 and SnO,+Cr,0, and studied dielectric materials were BaTiO,+0.1SrCO,,
BaTiO,+0.92r0,, BaTiO,+0.01Dy,0,, BaTiO,+0.01Nb,0,, BaTiO,+0.05Nb,0,, BaTiO,+0.1Nb,0,,

(Sr 5P, ITIO, ,PO(Zr, Ti .Y, )O,. (Ba, Pb, )TiO, and Ba(Ti,,Sn,,)0,, (Ba,,La, )TiO, and
(Ba, (Zn, )TiO,. All samples were prepared by standard ceramics techniques. Phase identifications
were studied with X-ray diffraction techniques.

Studied heating properties were the supplied electric power dependence on temperature,
and temperature-time characteristics. Studied NTC properties were electrical stability, NTC effect and
resistance dependence on temperature. Studied PTC properties were PTC effect. Studied capacitive
properties were dielectric properties in dc and ac electric fiekds, charge-discharge, varistor property,
capacitance-voltage property, high frequency capacitive function, effect of high electric field on
propertuy transition from PTC to NTC, frequency-to-voltage transformation and voltage-to-frequency
transformation.

Heating property was applied for constant temperature control. NTC property was applied
for temperature sensor, control temperature sensor and cool switch.

PTC property was temperature sensor. Capacitive properties were applied for voltage filtering device,
phase-shift device and frequency sensor.



