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This thesis is entitled “Study on thermal and mechanical properties of Al4SiCs-based ceramics and their
high-temperature oxidation and corrosion behavior,” and composed of 7 chapters.

In Chapter 1, the background of ceramics applied as high-temperature components for aircraft jet
engines was overviewed, and it was stated high-temperature oxidation and corrosion with volcanic ash
and sand (CMAS) have been one of the critical issues of materials for aircraft jet engines. The aims of this
study on the fabrication of Al4SiC4/SiC and Al4SiC4/YAG ceramics as the novel severe environment-
resistant materials, the evaluation of their thermal and mechanical properties, high-temperature oxidation and
corrosion behavior were described.

In Chapter 2, AlsSiC4/SiC and AlsSiC4/YAG ceramics were fabricated, and their sinterability, thermal
and mechanical properties were evaluated and discussed.

In Chapter 3, the oxidation behavior of Al4SiC4/SiC ceramics at 1350°C in air was investigated, and
their oxidation mecahnism was discussed, and their oxidation models based on the diffusion of Al, Si and
O were proposed.

In Chapter 4, the CMAS corrosion behavior of Al4SiC4/SiC ceramics at 1350 °C in air was evaluated,
and the recession of the samples by CMAS corrosion was suggested to be progressed by the dissolution
of the formed oxidation layer into molten CMAS or the direct corrosion of the samples by molten CMAS.

In Chapter 5, the CMAS corrosion behavior of Al4SiC4/SiC ceramics at 1350 °C in Ar was investigated,
and their corrosion behavior could be concluded to be progressed by the dissolution into molten CMAS of
the layer formed by the reaction between the samples and the CMAS, and the recession would be
progressed.

In Chapter 6, the oxidation and CMAS corrosion behavior of Al4SiC4/YAG ceramics at 1350 °C in air
were evaluated. It was revealed that the YAG addition affected their oxidation resistance, and the recession
of Al4SiC4/YAG ceramics by CMAS corrosion was almost the same as that of Al4SiC4/SiC ceramics.

In Chapter 7, each chapter in this thesis was summarized, and the thesis was concluded.
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