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Abstract Cr-Al alloys are attracting attention as oxidation resistant coating materials for high temperature metallic materials
due to their excellent high temperature stability. However, the mechanical properties and oxidation resistance of Cr-Al alloys
can be further enhanced, and such attempts are made in this study. To improve the properties of Cr-Al alloys, Si is added up
to 5 wt%. Casting specimens with different amounts of Si content are prepared by a vacuum arc remelting method and
isothermally heated under steam conditions at 1,100°C for 1 hour. The as-cast microstructure of low Si alloys is mainly
composed of only a Cr phase, while AlsCrs and Cr;Si phases are also observed in the 5 % Si alloy. In the high Si alloy, only
Cr and Cr;Si phases remain after the isothermal heating at 1,100°C. It is found that Si additions slightly decrease the oxidation
resistance of the Cr-Al alloy. However, the microhardness of the Cr-Al alloy is observed to increase with an increasing Si

content.
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Fig. 1. Typical SEM micrographs of as-cast Cr-20%Al based alloys
with Different Si contents: (a) base, (b) 2%Si, (¢) 5%Si.

Element | at% | at% Element [ at%

Cr 7097 | 7231 Cr 42.75
Al 2281 | 5.08 Al 5551
Si 622 | 2261 Si 174
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Fig. 3. Oxidation behavior of Cr-Al-Si alloys at 1,100 °C in the
steam condition.
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Fig. 4. XRD analyses of oxidized surfaces of Cr-Al-Si alloys.

Element | at% | at% | at% | at%
Cr 7267 | 7193 | 72.71 | 72.50
Al 9.58 | 2647 5.24 22,69

Si 1775 | 159 | 2205 | 4.82

Fig. 5. SEM-EDS analysis of Cr-20%AI-5%Si alloy isothermally
heated at 1,100 °C for lhour.
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Fig. 6. SEM element mapping of Cr-20%AI-5%Si alloy iso-
thermally heated at 1,100 °C for lhour.
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Fig. 7. Microhardness of Cr-20%Al-Si alloys isothermally heated at
1,100 °C for lhour.
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