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ABSTRACT: The work aims to fabricate nano Fe-Al/Cr;C, composite coatings, compare and analyze adhesion strength, mi-
crohardness and porosity, so as to provide an effective technical method for treating damageable parts by applying thermal
spraying technology. Reunion-granulation was successfully applied to highly active nano Fe-Al/Cr;C, composite spraying mate-
rials by using independently developed reunion-granulation system. Nano-Fe-Al/Cr;C, composite coatings were made on struc-
tural materials in the method of high velocity flame spraying (HVFS). Basic properties of the nano Fe-Al/Cr;C, composite coat-
ings, including adhesion strength, micro-hardness and porosity were tested. Particle size of Fe-Al/Cr;C, composite spraying ma-
terials changed from 50 nm to 114~178 nm. The nano spraying particles after reunion-granulation were round or oval, propor-
tion of ingredients in granulated particles stayed the same, inner particles of granulated particles kept nanometer state. Elements
on the surface and cross section of the nano Fe-Al/Cr;C, composite coatings were dense and uniformly distributed. The porosity,
micro-hardness and adhesion strength of nano Fe-Al/Cr;C, composite coatings was 0.25 times, 1.39 times and 2.43 times as
great as micro Fe-Al/Cr;C, composite coatings, respectively. Reunion-granulated particles meet relevant requirements of ther-
mal spraying materials completely. Compared with micro Fe-Al/Cr;C, composite coatings, nano coatings have finer coating

structure and superior basic properties.
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S-3400N 20.0kV 4.4mm x75.0k SE
B1 gk AL ROIE i . .
Fig.1 Morphology of nano Al powder B3 45K Fe-Al/CryC, HALIS YL SRR
Fig.3 Morphology and particle size of nano Fe-Al/Cr;C, after
granulation
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Fig.2 Morphology of nano Cr;C, powder S-3400N 5.00kV 4.3mm x700 SE
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Fig.6 EDAX analysis of inner nano Fe-Al/Cr;C, particles
after granulation
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Fig.7 Surface morphology of Fe-Al/Cr;C, composite coatings:
(a) micro coating; (b) nano coating
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Fig.8 Cr element distribution diagram of Fe-Al/Cr;C, compo-
site coatings: (a) micro coating; (b) nano coating
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Fig.9 Cross-sectional line scan images of Fe-Al/Cr;C, com-
posite coatings: (a) micro coating; (b) nano coating
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