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High temperature corrosion behavior of microcrystalline aluminide
coatings by electro-pulse deposition
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Abstracts: Vibrating electro-spark deposition equipment is developed to prepare metal coatings with high deposition
efficiency. An Fe-Al intermetallic compound layer is formed by the high temperature plasma during the instant discharge
between Al electrode and specimen. The coatings formed on Q235 steel possess microcrystalline structure, with a
thickness about 100 pm. The micro-crystal line structure is achieved due to the high cooling rate during deposition. The
quality of the coatings is enhanced by using Ar to protect samples from oxidation. The coatings are metallurgically
bonded to the substrate without obvious interface. The samples with aluminide coatings for oxidation were put in air at
600 ‘C for 200 h, and those for sulfuration were put in flowing 99.98% SO, at 600°C for 50 h, and then SEM, EDS and
XRD analyses were performed to understand the oxidation and sulfuration mechanisms of the coatings. The results show
that the high temperature oxidation and sulfuration resistance of samples with aluminide coatings are improved
remarkably.
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Fig.1 SEM morphologies of aluminide coatings: (a) Surface
morphology; (b) Cross-section morphology
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Fig.2 Oxidation kinetics curves of samples deposited with
aluminide coating at 600 ‘C for 200 h under different voltages:

(a) Mass gain vs time; (b) Oxide spallation vs time
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Fig.3  Sulfuration results of samples with and without
aluminide coatings at 600 ‘Cfor 50 h in SO,: (a) Mass gain;
(b) Spallation mass
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Fig.4 SEM surface morphologies of samples after oxidation
and sulfuration at 600 ‘C: (a) Aluminide coatings after
oxidation; (b) Untreated alloy after sulfuration; (c) Aluminide

coatings after sulfuration

. W — AlFC;
. o FegsAly s
A— Felo“;
*— Al203
(a) b4 : .
L]
AU R DU B S
H
(b) o 7 : M
l H | * * [ h ]
20 40 60 80 100

26/(°)
E5 g E kg il 5 3R ) XRD i
Fig.5  XRD patterns of samples after oxidation and
sulfuration at 600 C : (a) Coatedtoxidized; (b) Coated+
sulfurized
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