1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Characterization of Ni-Cu matrix, Al,O; reinforced nano-composite coatings

prepared by electrodeposition

Morteza Alizadeh, Hamed Safaei

PIL: S0169-4332(18)31661-1

DOI: https://doi.org/10.1016/j.apsusc.2018.06.095
Reference: APSUSC 39603

To appear in: Applied Surface Science

Received Date: 7 April 2018

Revised Date: 9 June 2018

Accepted Date: 11 June 2018

Please cite this article as: M. Alizadeh, H. Safaei, Characterization of Ni-Cu matrix, Al,O; reinforced nano-

composite coatings prepared by electrodeposition, Applied Surface Science (2018), doi: https://doi.org/10.1016/
j-apsusc.2018.06.095

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.


https://doi.org/10.1016/j.apsusc.2018.06.095
https://doi.org/10.1016/j.apsusc.2018.06.095
https://doi.org/10.1016/j.apsusc.2018.06.095

Characterization of Ni-Cu matrix, Al,O3 reinforced nano-composite coatings prepared

by electrodeposition

Morteza Alizadeh®, Hamed Safaei

“ Department of Materials Science and Engineering, Shiraz University of Technology, Modarres

Blvd., 71557-13876, Shiraz, Iran

Abstract

In this work, Cu atoms and Al,O3 nanoparticles were simultaneously-incorporated into a Ni
coating during an electrodeposition process to produce Ni-Cu/Al,O3 nano-composite
coatings. Then, the effect of the additions of the Cu and Al;O3 species on some properties of
these coatings was investigated. X-ray diffraction and scanning electron microscopy
equipped with energy dispersive X-ray spectroscopy were employed for the structural
characterization of the products. The mechanical properties of the deposited coatings were
also investigated by Vickers microhardness and pin-on-disc wear testing. Also, the corrosion
behavior of the produced coatings was investigated in a NaCl solution. Results showed that
the addition of Cu atoms and Al,O3; nanoparticles changes the texture of the pure Ni coating
and decreases the crystallite size from 91 nm for pure Ni to 16 nm for Ni-Cu/Al,O3 (20 g/L)
nano-composite coating. It was also found that the microhardness, wear resistance, and
corrosion resistance of the deposited coatings are increased by the incorporation of Cu atoms
and Al;O3 nanoparticles in the Ni coating. Typically, the microhardness and wear resistance

are increased about 2.4 and 3.75 times, respectively.
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