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ABSTRACT

In this study, the influences of surface modification on properties of two advanced
ceramics i.e. dental zirconia ceramics and microwave dielectric zinc niobate ceramics were
investigated. For dental ceramics, effects of sandblasting on surface roughness and bonding
characteristic of the interfacial nanolayers generated from zirconia ceramics and dental porcelains
were examined. The surface of zirconia ceramics was treated with alumina particles for various
conditions and then surface-coated with dental porcelain layers. Surface roughness and bonding
characteristic of each sample were investigated as a function of blasting time by a combination of
roughness meter, scanning electron microscopy, energy-dispersive X-ray and focus ion beam
techniques. In general, it has been found that, under suitable surface modification via blasting
time applied, optimum surface roughness zirconia samples with good degree of an interfacial
bonding between zirconia and porcelain can be achieved. For microwave dielectric ceramics,
effects of heat treatment (sintering conditions and techniques) on phase formation, densification,
microstructure and dielectric properties of zinc niobate (Zn\Nb,O,, Zn,Nb,O,, and
Zn,Nb,0,/Zn,Nb,,O,,) ceramics were examined via X-ray diffraction, Archimedes method,
scanning electron microscopy, energy-dispersive X-ray, focus ion beam and dielectric
measurements, respectively. In general, highly dense and pure phase of zinc niobate ceramics can
be achieved via a combination of the two-stage sintering and reactive sintering techniques. In
addition, it is seen that different phase arrangements can also affect phase formation, interfacial

characteristic and dielectric properties of the Zn,Nb,O,/Zn,Nb,,O,, ceramics.



