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ABSTRACT

Thermal shock behavior of alumina ceramics were studied by quencling the heated alumma specimen
into the water of varwous temperatures over 0~100°C. The critical thermal shock temperature difterence
{AT.} of the specimen decreased almost linearly from 275°C to 200°C with increase 1n the cooling water tem-
perature over 0~60°C. It is prohably due 1o the mcrease of the maximum cooling rate which is dependent of
the convection heal transfer coefficient. The convection heat transfer coefficient 1s a function of the tem-
perature of the cooling water. However, the crilical thermal shock temperature difference(4T,.) of the
specimen increased to 250°C over 80~100°C due to the film boiling of the cooling water. The maxmum cool-
ing rate. which brings about the maxmmum Lhermal stress of the specimen in the cooling process, was ob-
served to increase linearly with the increase in the quenching temperature difference of Lhe specimen due
1o the hnear relationship of the convection heat transter coeflicient with the waler temperalure over O~
60°C. The critical maximum cooling rate for thermal shock fracture was ohserved almost constant to be a-
bout 260+10°C/s for all water temperatures over (~60°C. Therefare, thermal shock belavior of alumina
ceramics 15 greatly influenced by the convection heat transfer coefficient of the cooling water.
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Fig. 2. Schematic diagram of the themal shock test

machine.
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