Accepted Manuscript

Influence of heat treatment on microstructure and mechanical /é’llﬂl%ﬂy

properties of pulse electrodeposited Ni-W alloy coatings

M.V.N. Vamsi, Nitin P. Wasekar, G. Sundararajan

PII: S0257-8972(17)30338-9

DOI: doi: 10.1016/j.surfcoat.2017.03.074
Reference: SCT 22246

To appear in: Surface & Coatings Technology
Received date: 9 December 2016

Revised date: 26 February 2017

Accepted date: 20 March 2017

Please cite this article as: M.V.N. Vamsi, Nitin P. Wasekar, G. Sundararajan , Influence of
heat treatment on microstructure and mechanical properties of pulse electrodeposited Ni-
W alloy coatings. The address for the corresponding author was captured as affiliation for
all authors. Please check if appropriate. Sct(2017), doi: 10.1016/j.surfcoat.2017.03.074

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/10.1016/j.surfcoat.2017.03.074
http://dx.doi.org/10.1016/j.surfcoat.2017.03.074

Influence of Heat Treatment on Microstructure and Mechanical Properties of
Pulse Electrodeposited Ni-W Alloy Coatings

M.V.N. Vamsi !, Nitin P. Wasekar ?*, G. Sundararajan *
1. Department of Mining and Materials Engineering, McGill University,
Montreal, Canada H3A 0C5
2. International Advanced Research Centre for Powder Metallurgy and New Materials,
Hyderabad, India 500 005
3. Indian Institute of Technology Madras (I1TM)
Chennai, India 600 036
* Corresponding author. Telephone: +91-40-24452490; Fax: +91-40-24442699

Email address: nitin.arci@gmail.com

Abstract

The present study deals with the electrodeposition and structural characterization of as-deposited

and heat treated nickel-tungsten (Ni-W) alloy coatings. The coatings were deposited using pulse

reverse electrodeposition (PRED) and pulse electrodeposition (PED) from a Ni-W plating bath.

Wide range of alloy compositions have been obtained with tungsten(W) percentage in the alloy

ranging from 0% to 25 at% by altering pulse parameters. The coatings were subsequently heat

treated at a temperature of 700 °C for 1 h and were characterized in terms of phases present,

grain size, hardness and elastic modulus. It was observed that the coatings were crystalline up to

12 at% W and beyond which the coatings were found to be a mixture of amorphous and

crystalline phases. Heat treatment resulted in crystallization of amorphous phase and

precipitation of secondary phases. Substantial grain growth had occurred after heat treatment and

as a result, the hardness of heat treated coatings was found to be less than that of their as-

deposited counterparts up to 17 at% W. Beyond 17 at% W hardness of heat treated Ni-W was

found to be higher due to dispersion hardening.
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