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Fe-Mn-Al 800

Oxidation Behaviors of Fe-Mn-Al Alloys With Electroless

Nickel/Aluminizing Coatings at 800
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ABSTRACT
Austenitic Fe-30.6% Mn-5.9% Al-0.9% C (wt%) alloys were chosen to deposit electroless

nickel, aluminum and electroless nickel/aluminum coatings on the surfaces. Oxidation tests at 800
in static air from 1 to 49 hours were conducted. Cross sectional microstructures and phase

transformations of oxidized specimens were investigated. It's found that the oxidation resistance of
electroless nickel coated specimens was not sufficient and even worse than the untreated matrix.
Aluminum oxide was formed on the surfaces of the aluminized and electroless
nickel/aluminization specimens after 800 oxidation tests. The weight data of these specimens
were reduced tremendously and the oxidation resistances were greatly improved. The adhesion of
surface layers was enhanced by the formation of spiky precipitates in the interfaces between
matrix and surface layer for the electroless nickel/aluminization specimens.
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Fig. 1. The parabolic plot of weight gains of matrix

and three different coating specimens at 800

for 1 to 49 hours.

2. 800 49 

Fig. 2. The cross sectional morphology of matrix

oxidized in static air at 800 for 49 hours.

(a)

(b)

3. (a) (b) 800

1 

Fig. 3. The cross sectional morphologies of

specimens (a) with as-deposited electroless

nickel layer and then (b) oxidized in static air

at 800 for 1 hour.
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Fig. 4. The cross sectional morphologies of specimen

(a) oxidized in static air at 800 for 9 hours,

(b) Ni map, (c) Al map, (d) P map and (e) O

map.
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25 

Fig. 5. The cross sectional morphology of specimen

oxidized in static air at 800 for 25 hours.
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6. 800 1 

Fig. 6. The cross sectional morphology of specimen

aluminized at 800 for 1 hour.

7. (a) 800 1 (b) 800

49 X

Fig. 7. The X-ray diffraction patterns of specimens (a)

aluminized at 800 for 1 hour and (b)

oxidized at 800 for 49 hours.

8. 800 49 

Fig. 8. The cross sectional morphology of aluminized

specimen oxidized in static air at 800 for 49

hours.

9. 

Fig. 9. The cross sectional morphology of electroless

nickel-plated and aluminized specimen.
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49 

Fig. 10. The cross sectional morphology of electroless

nickel-plated and aluminized specimen

oxidized in static air at 800 for 49 hours.
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