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Abstract:

Expansion of crystal lattice is inevitable and its mismatch between multiple materials
leads to fatigue and fracture after thermal cycling, which is a serious problem for
high-temperature materials used for jet-engines of aircrafts. From theoretical
perspective, variation of coefficient of thermal expansion (CTE) can be attributed
mostly to Griineisen parameter, which does not facilitate understanding of the
mechanism governing CTE. In this study, theoretical calculations of CTE for various
high-temperature materials are conducted using ab initio lattice dynamics within
quasi-harmonic approximation, in order to firstly obtain ideal values of CTE, and
then to analyze identify factors governing CTE. Then, strategies to control thermal
expansion is presented. If time allows, advantages and disadvantages of methods to
calculate CTE whether ab initio calculations or classical force-field calculations are
discussed.
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