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Synopsis :

Theoretical and experimental problems encountered in evaluating thermal shock
resistance of refractories are summarized and a newly developed evaluation method
using acoustic emission for detection of cracking is explained. It has been clarified that
thermal shock conditions, specimen dimensions and restraining conditions, which were
ignored in the previous studies, have a great influence on the thermal shock damage
behavior. The evaluation based on the AE characteristics of refractories has a good
correlation with actual service performance. Sufficient propriety for the evaluation is
also given by the calculation of thermal stresses produced in a brick and the

Hasselman's theory regarding the thermal shock damage.
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Theoretical and experimental problems encountered in evaluating thermal shock resistance of refractories are

summarized and a newly developed evaluation method using accustic emission for detection of cracking is explained.

It has been clarified that thermal shock conditions, specimen dimensions and restraining conditions, which were ignared

in the previous studies, have a great influence on the thermal shock damage behavior. The evaluation based on the AE

characteristics of refractories has a good correlation with actual service performance.

Sufficient propriety for the evaluation is also given by the calculation of thermal stresses produced in a brick and the

Hasselman's theory regarding the thermal shock damage.
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Thermal shock conditions
shock damage

I} To the whole of speci- Iy Naked-eye inspection
men of cracks
1) Rapid heating I Residual strength
2} Rapid cooling I11) Changes of Young’s
a) Quenching by modulus
liguid

b} Air cooling
3} Cyclic heating and
cooling
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Fy==T,
b) Cycles using
fluid media

II) To a part of specimen ) Naked -eye |nspectmn
of cracks
11) Expansion by cracking

1} Heating or cocling
at a constant rate
2) Cyclic heating and

cooling 111} Weight loss caused

by peeling-off
1V} Permeability
V) Acoustic emission
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