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Surface Engineering        Credits: 4 

 
Unit-I: Introduction: Fundamentals of surface engineering, Importance of Surface 

engineering, Evolution and Significance of Surface engineering, Classification of Surface 

engineering process, Surface Energy, The significance of surface, treatment of metals, Surface 

preparation techniques. 

  

Unit-II: Conventional surface engineering 1: Surface, Surface engineering metal 

removal techniques, Surface engineering by Metal addition, Electro deposition/Plating, Surface 

modification of Ferrous and Non-ferrous alloys, Carburizing, Nitriding, Cyaniding etc., 

  

Unit-III: Conventional surface engineering 2: High temperature corrosion followed by 

protective coating, passivity, Pilling-Bedworth ratio, Oxidation rates, Conversion coating, 

Phospating, Chromating, Hydrogen Attack, Anodizing, 

  

Unit-IV: Advanced Surface engineering practices 1: Surface treatment Methods, 

Flame hardening, Induction hardening, Laser beam Hardening, Plasma spraying, Sputter 

deposition, Physical vapor deposition (PVD), Chemical vapor deposition (CVD), Ion-implation. 

                                                                                              

Unit-V: Advance Surface engineering practices 2: Thermal spraying, Classification of 

Thermal spraying, Flame spraying techniques, Electric Arc spraying, Cold spraying. 

  

Unit-VI: Characterization of Coatings: Measurements of Coating thickness, Evolution 

of Mechanical properties, Evolution of coating Adhesion, Hardness Test, Evolution of 

Crystallographic structure of Surface by X-RD, Evolution of  Surface morphology & 

Microstructural properties by (SEM&TEM). 
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