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Microstructural Analysis and Oxide Phase Evaluation of Niz-Al;s-Mo;s Alloy Processed
via Powder Metallurgy under Oxidative Conditions at 300°C
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Abstract

In this study, a nickel-based alloy with a composition of nickel (70 wt%) - aluminum (15 wt%) - molybdenum (15 wt%) was
processed via mechanical milling followed by spark plasma sintering. In order to evaluate the oxidation resistance, the samples were
subjected to oxidation tests at 300 °C for 12 and 96 hours. Microstructural examination showed that molybdenum did not participate
in the formation of solid solution or oxide phase. Molybdenum-rich phase regions increased the oxidation resistance in those regions
by forming protective oxide layers on the alloy surface. According to the results, oxygen and oxide phases penetrated the surface to a
maximum depth of approximately 2 pm. Furthermore, no significant mass gain was observed in the oxidized samples; the maximum
weight increase after 12 hours of oxidation at 300 °C was approximately 0.25%. Additionally, the oxide phases formed on the
surface exhibited lower hardness compared to the original non-oxidized phases.

Keywords: Nickel; mechanical milling; sintering; oxidation resistance; phase analysis; microstructural investigation.
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