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ABSTRACT

The engineering ceramic needs the properties of high strength, hardness, corrosion-resistance and heat-resistance in order to
withstand thermal shock or applied nonuniform stresses without failure. The densely coated porous ceramics can be used for machine
component, electromagnetic component, bio-system component and energy-system component by their high-performances from
superior coating properties and light-weight characteristics due to the structure including pore by itself. In this study we controlled the
porosity of silica and alumina, 8.2~25.4% and 23.4~36.0%, respectively, by the control of sintering temperature and starting powder
size. We made bilayer structures, consisting of a transparent glass coating layer bonded to a thick substrate of different porous ceramics
by a thin layer of epoxy adhesive, facilitated observations of crack initiation and propagation. The elastic modulus mismatch could
be controlled using different porous ceramics as the substrate layer. Then we applied 150 N force using WC sphere with a radius of
3.18 mm by Hertzian indentation. As a result, the crack initiation in the coating layer was delayed at Jower porosity in the substrate
layer, and the damage in the coating layer was relatively smaller at the bilayer structure coated on higher elastic substrate.
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Fig. 1. The schematic diagram of Hertzian indentation test.
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Table 1. The Experimental Porosity and the Numerical Elastic
Modulus of the Alumina and Silica

Ceramic ~ Apparent porosity (%) Elastic modulus (GPa)
0 370
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28.53 139.86
AbLO; 29.64 127.63
30.79 122.01
36.03 79.94
0 70
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11.2 47.95
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Fig. 2. The porosity of (a) Al,O; as a function of sintering temperature and (b) SiO, as a function of the size ratio of starting powder.
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Fig. 3. The numerical elastic modulus as a function of the porosity of (a) Al,05 and (b) SiO,. Note the elastic modulus of Al,O5 is
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Fig. 5. Contact damages in the coating layer of the glass/SiO, bilayer from Hertzian indentation with WC sphere radius » = 3.18 mm
at foad 150 N. The porosity of the substrate fayer is (a) 11.2% and (b) 25.4%.
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