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A Study on the Relationship between Oxidation and Sliding
Wear Behavior of Ordered Fe—Al Intermetallic Alloys

Hyoung-# Kim and Yong-Suk Kim

Abstract

The relationship between oxidation and sliding wear behavior of Fe-28 at.% Al alloys with B2
ordered structure has been investigated. Sliding wear tests of the alloys have been carried out
under various environmental conditions using a pin-on-disk wear tester. The wear rate of the
ordered alloys in an oxygen atmosphere was found to be much lower than that in an argon
atmosphere. SEM observations of cross—sections of the ordered alloys tested in an oxygen
atmosphere showed that FezOs oxides formed on the wearing surface. The oxide layer prevented
direct contact of the two mating materials and, therefore, improved wear resistance of the Fe-Al
intermetallic alloy. It was found that the surface Al:Os oxide layer, which provides good oxidation
resistance and improved mechanical properties, broke down easily and did not function properly as
an oxidation barrier.
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Fig. 1. Variation of wear rates of Fe-28 at.%
Al alloys with B2 as a function of applied
load. The specimens were tested in different
environments; in the air, in an argon and in an
oxygen environment.
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Fig. 2. SEM micrographs of worn surface and
wear debris of Fe-28 at.% Al alloys with B2
phase tested at the load of 700g in different
environments: (a) in an argon; (b) in an
oxygen; (c) in the air.

Fig. 3. SEM micrographs of cross—section of
Fe-28 at.% Al alloys with B2 phase tested at
the load of 700g under different environmental
conditions: (a) in an oxygen; (b) in an argon.
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Fig. 4. EDS analysis of the worn surface of a
Fe-28 at.% Al alloy tested in an oxygen
environment (Fig. 3 (a)): (a) result of point
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analysis of a point marked as % in Fig. 3 (a);
(b) whole area analysis of Fig. 3 (a).
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Fig. 5. Schematic diagrams showing sliding
wear processes of Fe-Al intermetallic alloys in
the air
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Fig. 6. X-ray diffraction patterns of the wear
debris of Fe-28 at.% Al alloys with B2 phase
tested at the load of 700g under different
environmental conditions.
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