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Abstract

The objective of this paper is to investigate the applicability of acoustic emission(AE) technique to
monitor the progress of the thermal shock damage on alumina ceramic. For this purpose, alumina
ceramic specimen was heated in the furnace and then was quenched in the water tank. When the
specimen was quenched in the water tank, complex AE signals due to the initiation of micro-cracks
and boiling effect were generated by the progress of thermal shock damage. These mixed AE signals
have to be classified for monitoring the degree of the thermal shock damage of alumina ceramics. In
this paper, the mixed AE signals generated from both the boiling effect and the crack initiation under
thermal shock test was analyzed. The characteristics of AE signals were also discussed by considering
the variation of bending strength and Young's modulus of specimens.
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Table 1 Physical properties of Al203 Ceramics

Properties Value
Degree of purity(%) 99.6-99.9
Density(g/cm’?) 3.84
Young's modulus(GPa) 390
Poisson's ratio 0.22
Thermal conductivity(o /mK) 23
Thermal expansion coefficient(10/C) 7.5
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Fig. 1 Diagram of hot isostatic pressing process
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Fig. 2 Dimension of specimen (unit:mm)
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Fig. 8 Variation in amplitude due to the increase of the number of thermal shock
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spectrum(b) due to boiling effect
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