
Accepted Manuscript

Effect of substrate temperature and annealing on structure, stress
and properties of reactively co-sputtered Ni-TiN nanocomposite
thin films

Mukesh Kumar, R. Mitra

PII: S0040-6090(17)30024-X
DOI: doi: 10.1016/j.tsf.2017.01.024
Reference: TSF 35736

To appear in: Thin Solid Films

Received date: 2 July 2016
Revised date: 27 November 2016
Accepted date: 12 January 2017

Please cite this article as: Mukesh Kumar, R. Mitra , Effect of substrate temperature
and annealing on structure, stress and properties of reactively co-sputtered Ni-TiN
nanocomposite thin films. The address for the corresponding author was captured as
affiliation for all authors. Please check if appropriate. Tsf(2017), doi: 10.1016/
j.tsf.2017.01.024

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.tsf.2017.01.024
http://dx.doi.org/10.1016/j.tsf.2017.01.024
http://dx.doi.org/10.1016/j.tsf.2017.01.024


AC
CEP

TE
D M

AN
USC

RIP
T

 

*Corresponding author. 

Email address: rahul@metal.iitkgp.ernet.in (R. Mitra) 

 

Effect of substrate temperature and annealing on structure, stress and properties of 
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Mukesh Kumar, R. Mitra* 

 
 Department of Metallurgical and Materials Engineering 

Indian Institute of Technology, Kharagpur – 721302, West Bengal, India 

Abstract 

Nanocomposite thin films with TiN dispersed in Ni matrix were deposited in an 

environment having Ar:N2=1:2 on silicon (100) substrate with bias of -60 V at 300 
o
C, 

500 
o
C or 700 

o
C by co-sputtering of Ti and Ni targets used as RF and DC sources, 

respectively. The structure and properties of these films were compared with those 

deposited at ambient temperature and then annealed for 1 h in vacuum at above-

mentioned temperatures. Whereas <111> is the preferred orientation of Ni, transition 

from <100> to <111> is observed for TiN at temperatures 500 
o
C, as confirmed by 

XRD analyses. The average grain sizes of Ni and TiN have been found to be in the ranges 

of 11-25 nm and 6-13 nm, respectively, using both XRD and TEM studies. Transition 

from compressive to tensile residual stress is observed with increase in substrate 

temperature for deposition or annealing.  Hardness, elastic moduli and scratch-resistance 

of the films evaluated using a nanoindentor are found to possess the most optimum values 

on their growth at substrate temperature of 300 ºC.  
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