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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, 

India for one year. 2006-2007 

B. Worked as Scientific Officer-C at Bhabha Atomic Research Centre, Bombay, India 

for three year. 2009-2012 

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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 Life Member of International Association of Computer science and information 
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 Research Interest: 

 Tribology. 

 Thin film and surface Coating. 

 Composite materials. 

  Fluidization, Water treatment. 

 Polymer Technology 

 Polymer Blends 

 Bio-Polymer   
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[1] Thermal and Dry Sliding Wear Behavior of Plasma Sprayed Red Mud-Fly Ash 

Coatings on Mild Steel; H. Sutar, D. Roy, S.C Mishra, S. Patra, R. Murmu; 

Tribology in Industry, 40(1), 117-128, 2018. 

[2] Morphology and solid particle erosion wear behavior of red mud composite 

coatings. H. Sutar, SC Mishra, S.K Sahoo, A Satapathy and V Kumar.                                      

Natural Science, 4(11), 832-838, 2012. 

[3] Progress of Red Mud Utilization: An Overview, H. Sutar, S.C. Mishra, S.K. Sahoo, 

A. Chakraverty and  H. Maharana,  American Chemical Science Journal, 4(3), 

255-279, 2014. 
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Maharana; Physical  Science International Journal, 5(1), 61-73, 2014.                                                                       

[6]  Effect of fly ash and carbon reinforcement on dry sliding wear behaviour of red 
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Trends in Physical Science Research, Vol-2, Chapter-13, 154-177, 2019. 

(BOOK CHAPTER). 

[9] Characterization of Plasma Sprayed Pure Red Mud Coatings: An Analysis;                                    

A. Satapathy, H. Sutar, S.C Mishra and S.K Sahoo;   American Chemical Science 

Journal, 3(2), 151-163, 2013. 

[10]  Wettability, Thermal and Sliding Behavior of Thermally Sprayed Fly Ash 

Premixed Red Mud Coatings on Mild Steel, H. Sutar, B. Mishra, R. Murmu, S. 

Patra, S.C. Patra, S.C. Mishra, D. Roy; Materials Sciences and Applications, 

11(1), 12-26. 

[11] Study of Sliding Wear Behavior of Plasma Sprayed Red Mud Composite Coatings 

on Mild Steel, H. Sutar, D. Roy, S.C Mishra, R. Murmu; FIRST EDITION 2019, ISBN 
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Reinforced Composites with High Density Polyethylene (HDPE) as Matrix;                           

H. Sutar, PC Sahoo, PS Sahu, S Sahoo, R Murmu, S Swain, SC Mishra; Materials 

Sciences and Applications, 9(5), 502-515, 2018. 
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Murmu and S. Patra; Materials Sciences and Applications, 10(3), 205-215, 

2019. 
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CHAPTER). 
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Das and                          H. Sutar; IACSIT International Journal of Engineering 

and Technology, 4(1), 72-75, 2012. 
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Mishra and A. Mishra;  Advances in Materials Physics and Chemistry, 6(8), 

231-238, 2016.  

[18]  Experimental Investigation and Process Optimization of Biodiesel Production 
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TiB2; J.K Sahoo, S.K Sahoo, H. Sutar, B. Sarangi; IOP Conference Series: 
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[20]  Unsteady State Heat Transfer in Externally Heated Magnesio Thermic 

Reduction Reactor: An overview; H. Sutar and A Sahoo, International 

Conference on Chemistry and Chemical Process, 210-214, 2011. IACSIT Press, 

Singapore.  
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Acharya; International Research Journal of Pure and Applied Chemistry, 3(1), 

59-74, 2013. 

[23] Computational Simulation of Unsteady State Heat Transfer in Externally Heated 

Magnesio Thermic Reduction Reactor: An overview (CSUHEMTRR); H. Sutar and 

A. Sahoo; International Journal of Chemical Engineering and Applications, 

2(3), 212-215, 2011.  
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Books 
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[1] Prakash Chandra Sahoo, Mechanical Strength of HDPE/PP Polyblends with HDPE as 

Matrix, 2018. 

[2] Surajabala Sahoo, Surface Morphology, Crystallization Behavior and Electrical 

Properties of PP Reinforced HDPE Composite, 2018. 

[3] Prateekshya Suman Sahu, Thermal and Phase Analysis of HDPE and PP Polyblend, 2018. 

[4] Sarat Chandra Patra, Preparation, Characterisation and engineering applications of 
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Physio-chemical properties GNPs-Bioplastic Nano composite. [Ongoing] 

Funded Project: 

1. How is the graphene/polyprylene Nanocomposites overall performance affected by 

Nanofiller thickness?  

Funded by: TEQIP-III, Amount:1.05 Lakh. 

2. Study of Physiochemical Properties of MWCNT/Bio-Plastic Nanocomposites.  
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3. Fluid mechanics 

4. Advanced Mass Transfer 

5. Mechanical Operation 

6. Chemical Reaction Engineering 

7. Heat Transfer 
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2. Selected as Assistant Engineer, HAL, Engine Division, Odisha, 2005. 
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4. Among top 5 in UG at IGIT Sarang, 2005. 

5. Topper in diploma engineering study at UGIE, Rourkela, 2001. 
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