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OVERVIEW OF PhD RESEARCH WORK CONDUCTED 

In my PhD work I was associated in the project entitled: Study of tribological 

behaviour of plasma sprayed red mud composite coatings on mild steel. I was 

engaged in doing research and publishing journal papers. The research work was to 

develop a ceramic coating like pure red mud on mild steel by plasma spraying 

technology. Red mud is compounded with varying weight % of fly ash, aluminium and 

carbon separately to form its composite and plasma sprayed at different spraying 

power namely 6, 9, 12 and 15 kW. The investigation has focused to determine the 

coating feasibility towards dry sliding wear using pin on disc tribometer. Different 

mechanical properties like hardness, coating porosity, deposition efficiency, adhesion 

strength are evaluated. Micro-structural characteristics of these coatings; such as 

surface morphology and coating thickness are investigated by using SEM and FESEM. 

Occurrence of phase transformations during spraying is examined by XRD and 

elemental analysis. Thermal behaviour of the coatings is determined by performing DSC 

and TGA experiments at elevated temperatures. The compatibility of these coatings 

towards high temperature up to 1000°C is checked by evaluating their adhesion 

strengths. In order to understand the effect of heat treatment on the surface topography 

of the coatings, SEM and FESEM tests are employed after exposing coatings to high 

temperature atmosphere. Morphology of the coatings by means of SEM and FESEM is 



observed after sliding wear tests at different sliding times to evaluate the sliding 

mechanisms from the analysis of wear morphologies. Finally experimental results are 

optimized by Taguchi Optimization technique to identify the significant factors or 

interactions that influence the wear rate.  

CURRENT RESEARCH STATEMENT:  

My Current Research focusing particularly to thermoplastic polymers and for the 

last three years I am working on it. I have completed a research project by blending high 

density polyethylene (HDPE) and polypropylene (PP) by extrusion and injection 

moulding methods and verified the non compatibility of the polymers. Different 

mechanical, thermo mechanical, dynamic mechanical, thermal, electrical and 

crystallisation characteristics of the composite are studied. Investigations are also done 

to study the effect of strain rate on tensile properties of the HDPE/PP composite.  At 

present I am working to study the engineering applications of PP/Graphene Nano 

Platelets (GnPs)/Copper nano-composite and PP-Multi walled carbon Nano tube 

(MWCNTs) composites. Simultaneously I am associated with a research on Sulfonated 

Polyether Ether Ketone (SPEEK) polymer membrane for fuel cell application. 
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A. Worked as Technical Assistant at National Institute of Technology, Rourkela, 
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C. Worked as research Fellow at National Institute of Technology, Rourkela, India 

for two year. 2012-2014. 

D. Working as Assistant Professor at Indira Gandhi Institute of Technology, Sarang, 

India from the last five Years.  8TH August 2014-Till date 
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 Thin film and surface Coating. 

 Composite materials. 
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 Polymer Technology 
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Patra, S.C. Patra, S.C. Mishra, D. Roy; Materials Sciences and Applications, 
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Acharya; International Research Journal of Pure and Applied Chemistry, 3(1), 

59-74, 2013. 
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Multiwalled Carbon Nanotube(MWCNTs)-PP Nano composite. 2020 
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