
Author’s Accepted Manuscript

Multifunctional zirconium nitride/copper multilayer
coatings on medical grade 316L SS and titanium
substrates for biomedical applications

D. Dinesh Kumar, Gobi Saravanan Kaliaraj

PII: S1751-6161(17)30388-0
DOI: http://dx.doi.org/10.1016/j.jmbbm.2017.09.007
Reference: JMBBM2491

To appear in: Journal of the Mechanical Behavior of Biomedical Materials

Received date: 18 July 2017
Revised date: 31 August 2017
Accepted date: 3 September 2017

Cite this article as: D. Dinesh Kumar and Gobi Saravanan Kaliaraj,
Multifunctional zirconium nitride/copper multilayer coatings on medical grade
316L SS and titanium substrates for biomedical applications, Journal of the
Mechanical Behavior of Biomedical Materials,
http://dx.doi.org/10.1016/j.jmbbm.2017.09.007

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/jmbbm

http://www.elsevier.com/locate/jmbbm
http://dx.doi.org/10.1016/j.jmbbm.2017.09.007
http://dx.doi.org/10.1016/j.jmbbm.2017.09.007


1 

 

Multifunctional zirconium nitride/copper multilayer 

coatings on medical grade 316L SS and titanium 

substrates for biomedical applications 
 

 

D. Dinesh Kumar
a,*

and Gobi Saravanan Kaliaraj
a
 

a
 Centre for Nanoscience and Nanotechnology, Sathyabama University, Chennai, Tamil 

Nadu, India-600119. 

*
Corresponding author: ddinesh.tribology@gmail.com (Dinesh). 

Phone: +91–9976563823. 

 

Abstract 

Protecting from wear and corrosion of many medical devices in the biomedical field is an 

existing scientific challenge. Surface modification with multilayer ZrN/Cu coating was 

deposited on medical graded stainless steel (SS) and titanium substrates to enhance their 

surface properties. Structural results revealed that the ZrN/Cu coatings are highly crystalline 

and uniform microstructure on both the substrates. Dry and wet tribological measurements of 

the coated titanium substrate exhibit enhanced wear resistance and low friction coefficient 

due to the improved microstructure. Similarly, the corrosion resistance was exceptionally 

improved on titanium substrates, resulting from the high inertness of coating to the SBF 

electrolyte solution. Antibacterial activity and epifluorescence results signify the effective 

killing of pathogens by means of ion release killing as well as contact killing mechanisms.     
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