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Development of Life Prediction Model for Ceramic Matrix Composites ( CMC ) with Cooling Hole
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Ceramic matrix composites ( CMC ) have higher heat resistance and specific modulus than Ni-based alloys, thus they are
desired to be more applied to aircraft engine parts such as turbine parts. When engine parts are exposed in the condition over the
heat proof temperature, multiple holes are generally pierced on them in order to cool their surface. However, there are few
research results on small hole effect for CMC fatigue life. This study focused on this phenomenon. Fatigue tests were conducted
using flat plates manufactured with a single hole and multiple holes. As a result of tests, different fracture and crack propagation
modes were observed between single-holed and multiple-holed types. A life prediction model was considered to explain the life
degradation. The strength parameters were calculated by averaging stress fields, which were predicted by finite element analysis
( FEA ), in area of CMC unit cell. By using the life prediction model developed in this study, fatigue lives of all types of
specimens with hole can be predicted based on the S-N curve obtained from a smooth-shaped specimen without hole.
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