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Fatigue fracture analysis and reliability estimation of ceramic ball subjected
to thermal shock under variable temperature difference

Matsuda, Shinya

3,000,000

CT 2 VT CTSF
CT-CTSF 2
VT-CTSF 2
SCG
VT-CTSF
CTSF CTSF
CTSF

Cyclic thermal shock fatigue (CTSF) test was performed under constant
temperature difference (CT) and two-step variable temperature difference (VT). As the result, the
CT-CTSF life distribution was obeyed by 2-parameter Weibull distribution, but the VT-CTSF life
distribution wasn"t obeyed. Thus, a probabilistic model was established on the basis of slow crack
growth (SCG) concept in conjunction with Weibull distribution for a brittle material subjected to
multi-stage thermal shock stress. The measured and predicted curves were in good agreement.
Therefore, it was theoretically showed that the VT-CTSF lifetime distribution was dominated by the
variable temperature difference.
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