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Subject Name MATERIAL SCIENCE & METALLURGY 

  

Sr.No Course content 

1.  Introduction to Material Science and Metallurgy: Classification of 

Engineering Materials, Engineering requirements of materials, Properties of 

engineering materials, Criteria for selection of materials for engineering 

applications. 

 
2.  Metallic Materials: Types, properties and applications, Structure of Metals, 

Fracture, Macro-examination, Spark Test, Sculptures Print, Macro-etching, 

Microscopic examinations, Magnetic Testing, Chemical analysis of steel 

and iron for Carbon, Sulphur & Phosphorous. 

 
3.  Iron-Carbon diagram, plain carbon steels, Allotropy of iron. 

 
4.  Crystallization of metals, Solidification of an alloy, solid solution types. 

Thermal Equilibrium diagrams of binary alloys. Effects of Structure on 

Physical Properties. 

 
5.  Cast Iron: Grades, Alloy Cast Iron, Malleable Iron, S. G. Iron. 

 
6.  Wrought Iron: Properties and uses. 

 
7.  Steel: Classification of Steels, Properties and uses, Effects of alloying 

metals. 

 
8.  Heat Treatment of Steels: Study of Heat-Treatment processes such as 

Normalizing, Annealing, spheroidizing, hardening, tempering, 

austempering, martempering, case-hardening, nitriding, cyaniding, 

induction hardening, flame-hardening, ageing. Application of above 

processes in mechanical components such as gears, bearing, turbine 

blades, crankshafts, pistons, cutting tool materials also. 
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