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Evaluation of Critical Stress of Microcracking and Thermal Shock Resistance in

Ceramics by Acoustic Emission
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AE monitoring during thermal shock [racture in alumina ceramics has been carried oul. Disc
shaped specimen was sintered using a hot press and had a diameter of 20 mm, a thickness of 0.5mm,
a relative density of 99.5 % and a average grain size of 12.2 um. The specimen was quenched by the
contact with a metal rod with 4 mm diameter. AE signals were delecled by a sensor which was
attached on the opposite end of the metal rod. The thermal stress due (o temperature gradient was
calculated analytically from the temperature distribution measured during cooling. The crack initiatton
on the circumferential direction and the propagation on the radial direction was observed. From the
result of AE measurement, it was understood that the circumferential crack was initiated until 3 s after
the contact and the radial crack propagated during 15 - 23 s. Furthermore, the thermal stress at the
crack initiation was estimated as 180 MPa. Itis important that the estimated value is equivalent to the
critical stress for maincrack formation during bending test which was evaluated by authors elsewhere.
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