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ABSTRACT

Thermal history and thermal stress of alumina specimen, which occured from thermal shock process, were
calculated by [imte difference method. Siress intensity factor and crack growth in cyclic thermal fatigue were
calculated from single thermal shock temperature mstory and thermeal stress, Cyclic thermal life were estimated
by bendmg slrength after cyclic thermal shock under critical thermal sheck lemperature. Calculated stress
intensity factor was compared with real experimental thermal fatipue life of specimen. Fatigue life until critical
stress inlensity factor and real experimental result were comparable.
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Table 1. Properties of Alununa Speamen and Smwwula-
tion Constants.

o 3900 kg/m* (97 950

c, (106 0+ 0.0178T — 2850000/T")
¥ 0.101957 J/ke- K

k —0.065T+53.5 /m-k-s

X, ¥ 0.2 mm

E 380X 10" N/m”

a BLX 10K

U 0.2

h 50000 W/(m*- Ky

cy 0.5 pm

n 132
100 Kcal/mol
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Fig. 3. Varation of strength after quenching as a lunc-
tion of a temperalure difference.
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Fig. 4. Schemalic diagram of thermal fatigue testing
system.
1. Thermocouple B, Specimen
2. Refractory ouler wall 7. Pully
3. Isothermal quenching 8. Stainless sleel wire
bath Pully controller
4, Boiling water 10. Control computer

. Stamless sleel mner
wall
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Tfrom 25 to 250 times
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Fig, 5. Experimental procedure of thermal fatigue life.
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