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Microstructure of NbC particle-reinforced cobalt-based
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Fig.2 Oxidation kinetics curves of the alloy: (a) mass gain and (b) mass loss
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Table 1 Oxidation parabolic constant of alloy at different

temperatures
Temperature/C Ky/mg? cm™ h™
950 0.17499
1000 1.80214
1050 13.98020
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Fig.3 Results of a linear fit of the square of alloy oxidation mass

gain versus time
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Table 2 Oxidation rate, unit area oxide peeling amount and

anti-oxidation performance evaluation of tested

alloys at different temperatures

Anti-oxidation

Temperature/C K/g m?h* G/gm?2h? .
performance evaluation

950 0.127 934 3.805 Oxidation-resistant

1000 1.013 92 23.681 6  Sub-oxidation-resistant

1050 1.553 302 83.710 8  Non-oxidation-resistant
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Fig.5 Morphologies of oxide film on the alloy surface oxidized at different temperatures for 25 h: (a-c) 950 ‘C, (d-f) 1000 “C, and (g-i) 1050 C
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Fig.6 Morphologies of oxide film on the alloy surface oxidized at different temperatures for 100 h: (a, b) 950 C, (c, d) 1000 C, and
(e, f) 1050 'C
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Fig.8 Cross-sectional morphologies of the alloy oxidized at different temperatures for 100 h: (a) 950 C, (b) 1000 °C, and (c) 1050 C
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Internal oxidation of NbC (oxidation reaction at block NbC/substrate interface) (a, b) and the spinel phase CoCr,0, formed above it (c)
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Oxidation Behavior of a Cobalt-Based Wear-Resistant Alloy

Ling Chen?, Li Shangping?, Liu Dong® Hou Jie?, Liang Xianghua®, Luo Heli?
(1. High Temperature Materials Institute, Central Iron and Steel Research Institute, Beijing 100081, China)
(2. Gaona Aero Material Co., Ltd, Beijing 100081, China)
(3. AECC Guiyang Aero-Engine Research Institute, Guiyang 550081, China)

Abstract: The oxidation behavior of NbC particle-reinforced cobalt-based wear-resistant alloy in the air from 950 to 1050 °C was
investigated. The alloy belongs to the oxidation-resistant level below 950 <C, the sub-oxidation-resistant level below 1000 <C, and the
non-oxidation-resistant level below 1050 °C. The oxidation kinetic curves basically comply with the parabolic law. A mixed oxide layer
consisting of CoCr,04, CoNb,Og, Cr,03, and Al,O; is established on the alloy surface. The preferential in-situ oxidation behavior of the
blocky NbC phase in the matrix results in the loose porous oxide layer and a non-uniform thickness. After oxidation at 1050 °C for 100 h, a
Cr-depletion zone is formed in the matrix below the oxide layer, leading to the inability to re-form a continuous and protective oxide film
after oxide peeling.
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