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2. CONTENTS  
 

Unit-1 
 

Introduction: History, Importance of metal joining processes, Classification of metal joining 

processes - Classification based on application of filler material & without filler material, 

source of energy, fusion and pressure welding processes, joint design and edge preparation, 

physics of arc, characteristic of arc. Welding positions 

Soldering and brazing: Difference between both the processes, consumables used, methods of 

brazing, fluxes used, and their purpose and flux residue treatment, comparison with welding 

process 
 

Unit-II 
 

Metal transfer, forces acting on the arc, different modes of metal transfer, heat flow in metals, 

prediction of heating and cooling rates. Manual metal arc(MMA) or shielded metal arc (SMA) 

welding,  Submerged arc welding (SAW), Gas metal arc welding (GMAW) or MIG/MAG 

welding, TIG welding, Plasma Arc welding: Principle, Equipment requirement, electrodes for 

welding of structural steels, electrode coating classification, process description, shielding 

gases, advantages and disadvantages, application of processes. 
 

Unit – III 
 

Resistance welding: General principle of heat generation in resistance welding, application of 

resistance welding processes. Process details and working principle of spot, seam, and 



projection welding, electrode materials, shapes of electrodes, electrode cooling, selection of 

welding currents, voltages.  
 

Unit –IV 
 

Other welding processes like Electron beam welding, Laser beam welding, Friction welding, 

Friction Stir Welding explosive welding, ultrasonic welding, diffusion welding, Electroslag 

and Electro gas welding etc.  

Weldability and defects: introduction, Weldability test, Weldability of ferrous and non ferrous 

materials, joining metallurgy of the dissimilar metals, clad metals etc., Welding defects. 
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