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ABSTRACT

Thearetical equalion to calculate thermal fatigue lile was derived, in which slow crack growth theory was adopted. The
equation 15 a function of crack growth exponent n. Cyclic thermnai fatigve tests were petformed at temperature differences
of 175, 187 and 200°C, respectively. At each temperature difference, critical thermal fatigue life cycles of the alumina
ceramics were 180, 37 and 7 cycles. And theoretical thermal fatigue life cycles were calcalated as 172. 35 and 7 cycles
at the same temperature difference conditions. Therefore, thermal fatigue behavior of alumina ceramics can be represented
by derived equation. Also, thecretical single cycle critical thermal shock lemperature difference can be caleulated by this
equation and the tesult was consistent with the experimental result well.
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Fig. 1. Relained strength of the specimens after single cycle
thermal shack tesl.
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Fig. 2. Retaned strength of the specimens as a function of
number of cycles at AT=175°C
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Fig. 3. Double logarithmuc plots of critical number of cycles
as a function of lemperature difference.

Table 1. Matenial Conslants of Alumina Specimens Used for
Lifetime Prediction

Ko 391 MPa- m"™
B 22110 m
Y 184
a, 3.37x10°m
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