Accepted Manuscript —_

Applied
_S}ll_)lz}age Science

Title: Microstructural, Phase Evolution and Corrosion
Properties of Silicon Carbide Reinforced Pulse
Electrodeposited Nickel-Tungsten Composite Coatings

Author: Swarnima Singh Sribalaji. M Nitin P. Wasekar
Srikant Joshi G Sundararajan Raghuvir Singh Anup Kumar
Keshri

PII: S0169-4332(15)03184-0

DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.12.179
Reference: APSUSC 32162

To appear in: APSUSC

Received date: 2-10-2015

Revised date: 13-12-2015

Accepted date: 21-12-2015

Please cite this article as: S. Singh, Si. M, N.P. Wasekar, S. Joshi, G.
Sundararajan, R. Singh, A.K. Keshri, Microstructural, Phase Evolution and
Corrosion Properties of Silicon Carbide Reinforced Pulse Electrodeposited
Nickel-Tungsten Composite Coatings, Applied Surface Science (2015),
http://dx.doi.org/10.1016/j.apsusc.2015.12.179

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.apsusc.2015.12.179
http://dx.doi.org/10.1016/j.apsusc.2015.12.179

Microstructural, Phase Evolution and Corrosion Properties of Silicon
Carbide Reinforced Pulse Electrodeposited Nickel-Tungsten Composite
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Abstract

Silicon carbide (SiC) reinforced Nickel-Tungsten (Ni-W) coatings were successfully
fabricated on steel substrate by pulse electrodeposition method (PED) and the amount of SiC
was varied as 0g/l, 2g/l, and 5¢/I in Ni-W coating. Effect of subsequent addition of SiC on
microstructures, phases and on corrosion property of the coating was investigated. Field
emission scanning electron microscopy (FE-SEM) image of the surface morphology of the
coating showed the transformation from the dome like structure to turtle shell like structure.
X-ray diffraction (XRD) of Ni-W-5g/l SiC showed the disappearance of (220) plane of
Ni(W), peak splitting in major peak of Ni(W) and formation of distinct peak of W(Ni) solid
solution. Absence of (220) plane, peak splitting and presence of W(Ni) solid solution was
explained by the high resolution transmission electron microscopy (HR-TEM) images. Tafel
polarization plot was used to study the corrosion property of the coatings in 0.5M NaCl
solution. Ni-W-5¢/I SiC coating was showed higher corrosion resistance (i.e. ~21% increase
in corrosion potential, Ecor) compared to Ni-W coating. Two simultaneous phenomena have
been identified for the enhanced corrosion resistance of Ni-W-5g/l SiC coating. (a) Presence
of crystallographic texture (b) formation of continuous double barrier layer of NiWO, and
SiO;.
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