
�������� ��	
�����

Nanomechanical Properties of Dip Coated Indium Tin Oxide Films on Glass

Nilormi Biswas, Priyanka Ghosh, Saswati Sarkar, Debabrata Moitra,
Prasanta Kumar Biswas, Sunirmal Jana, Anoop Kumar Mukhopadhyay

PII: S0040-6090(15)00148-0
DOI: doi: 10.1016/j.tsf.2015.02.030
Reference: TSF 34110

To appear in: Thin Solid Films

Received date: 10 June 2013
Revised date: 12 February 2015
Accepted date: 12 February 2015

Please cite this article as: Nilormi Biswas, Priyanka Ghosh, Saswati Sarkar, De-
babrata Moitra, Prasanta Kumar Biswas, Sunirmal Jana, Anoop Kumar Mukhopadhyay,
Nanomechanical Properties of Dip Coated Indium Tin Oxide Films on Glass, Thin Solid
Films (2015), doi: 10.1016/j.tsf.2015.02.030

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.2015.02.030
http://dx.doi.org/10.1016/j.tsf.2015.02.030


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 

 

Nanomechanical Properties of Dip Coated Indium Tin Oxide Films on Glass  

Nilormi Biswas
1
, Priyanka Ghosh

2
, Saswati Sarkar

2
, Debabrata Moitra

2
, Prasanta Kumar 

Biswas
2
, Sunirmal Jana

2*
 and Anoop Kumar Mukhopadhyay

1
* 

1
Advanced Mechanical and Materials Characterization Division  

2
Sol-Gel Division 

CSIR-Central Glass and Ceramic Research Institute 

196 Raja SC Mullick Road, P.O. Jadavpur University, Kolkata-700 032, India 

 

Abstract 

Nanomechanical properties of Indium Tin Oxide (ITO) thin films dip coated from 

precursor sols of varying equivalent oxide weight percentage (wt.%) onto commercial soda lime 

silica (SLS) glass substrate were evaluated by nanoindentation technique at an ultralow load of 

50 N. It was found that the increase in wt.% beyond 6 in the precursor sols, had an adverse 

effect on nanohardness and Young’s modulus of the films. Moreover, relatively thicker triple 

layered film (about 240 nm) had inferior nanomechanical properties as compared to the single 

layered film. Interestingly, the ITO foam coating on SLS glass substrate had nanomechanical 

properties nearly as good as those of the single layered films. These observations are explained 

in terms of the relative differences in crystallinity, stiffness and elastic deformation ability of the 

films.     
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