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The comparison in corrosion behavior of Fe-Ni-Cr composite coatings

reinforced by SiC nanoparticles and carbon nanotubes

Hossein Soltani, Majid Tavoosi

Department of Materials engineering, Malek-Ashtar University of Technology (MUT), Isfahan, Iran.
Isfahan, Iran, ma.tavoosi@gmail.com
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In this study, the corrosion behavior of Fe-Ni-Cr composite coatings reinforced by SiC and carbon nanotube
(CNT) has been investigated. In this regards, the electrodeposion processing has been done in a chloride bath in
the presence of SiC nanoparticles and carbon nanotubes. The prepared coatings were characterized using X-ray
diffraction (XRD) and field emission scanning electron microscopy (FESEM). The corrosion behavior of coatings
was also examined in NaCl 3.5% electrolyte by potentiostat analysis. The results showed that, the prepared
amorphous - nanocrystalline Fe-Ni-Cr coating in lower current densities has higher corrosion behavior due to
lower density of micro-cracks in coat. The annealing process and the crystallization of amorphous phase (at 250°C
for 10 h) had the positive effects on corrosion resistance of prepared coats. The corrosion resistance of composite
coatings was higher than alloyed coatings. In this condition, the highest corrosion resistance was achieved in the
presence of SiC nanoparticle in the coats.
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Fig. 1. The XRD patterns of as-deposited Fe-Ni-Cr coatings at different
currents density.
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Fig. 3 The SEM images of as-deposited Fe-Ni-Cr coatings at different
currents density of a) 10, b) 20, c) 30 and d) 40 A/dm2.
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Table 2 The chemical composition coatings prepared in different
current densities

Cr (wt.%) Ni (wt.%) Fe (Wt.%) b JE=
1 28.4 70.6 10
13 29.6 69.1 20
2 29.5 68.5 30
26 29.4 68 40
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Fig. 4. The XRD patterns of amorphous Fe-Ni-Cr coatings after
annealing at 250 oC for different periods of time.
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Fig. 5 Tofel Polarization curves of as-deposited Fe-Ni-Cr amorphous
coating after annealing at 250°C for different periods of time.
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Fig.6 The FESEM images of as-deposited Fe-Ni-Cr composite coatings
reinforced by (a) corbon nano tubes and (b) SiC nanoparticles.
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