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Isothermal oxidation behavior of plasma-sprayed Mo-Si-B intermetallic
coatings on plain steel

S. R. Bakhshi, M. Salehi, H. Edris, and G. H. Borhani

Department of Materials Engineering, Malek-Ashtar University of Technology
Department of Materials Engineering, Isfahan University of Technology

Abstract: In this study, Mo-14Si-10B and Mo-57Si-10B (at%) elemental powders were separately milled using an attritor mill.
Mechanically alloyed powders were agglomerated and annealed. Then, powders of Mo-Si-B as alloyed (with composites) and
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agglomerated (without composites) were plasma sprayed onto plain carbon steels. The samples, both coated and non-
coated, were subjected to isothermal oxidation tests. Metallurgical characteristics of powders and coatings were evaluated
by SEM and XRD. Plasma-sprayed Mo-Si-B coatings (with phases of MoSi, MosSis, MoB and MosSiB;) greatly improved
the oxidation resistance of the plain steel substrates, but plasma-sprayed Mo-Si-B coatings (without any phases) did not
significantly improve the oxidation rate of substrates. Also, the kinetics and composition of the oxide-scale have been

found to depend on the alloy composition.

Keywords: Mechanical alloying, Thermal spraying, High temperature oxidation, Molybdenum silicides, Mo-Si-B.
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