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SYLLABUS(Unit 1& 2) 

Unit I: Overview of Metallurgy (6 Hrs) Methods of metal extraction (Principle only of pyro , 

hydro & electro metallurgy), cast v/s wrought products, Related terms and their definitions : 

System, Phase, Variable, Component, Alloy, Solid solution, Hume Ruther's rule of solid 

solubility, Allotropy and polymorphism, Concept of solidification of pure metals & alloys, 

Nucleation : homogeneous and heterogeneous,  

Dendritic growth, super cooling, equiaxed and columnar grains, grain & grain boundary effect.  

Cooling curves, Plotting of Equilibrium diagrams, Lever rule, Coring, Eutectic system, Partial 

eutectic and isomorphous system. 

.  
Unit II: Micro & macroscopic study of Metals (6 Hrs) Classification of metal observations: 

their definition, difference & importance.  

Microscopy: Various sampling techniques, specimen preparation, specimen mounting (hot & cold 

mounting) electrolytic polishing, etching procedure and reagents, electrolytic etching.  

Microscopic techniques : optical microscopy, electron microscopy, transmission electron 

microscopy (TEM),scanning electron microscopy ( SEM), scanning probe microscopy (SPM ), 

AFM etc. ( principal & application only )  

Study of Metallurgical microscope .Measurement of grain size by different methods & effect of 

grain size on various mechanical properties.  

Macroscopy: Sulphur printing, flow line observations, spark test.  

 

 

 

 

 

 

 



Lecture Plan format: 

Name of the course: Engineering Metallurgy   Course Code 202048 

Name of the faculty: J. M. Arackal                         Class: SE(Mech) 

 

Unit No Lecture No.  Topics to be covered Text/Reference 

Book/ Web 

Reference 

  
Unit 1: Overview of Metallurgy 

 
 

1 
1 

Methods of metal extraction 1 

1 
2 

Cast v/s wrought products, Related terms 

and their definitions 

1 

1 

3 

System, Phase, Variable, Component, 

Alloy, Solid solution, Hume Ruther's rule 

of solid solubility, Allotropy and 

polymorphism 

1 

1 

4 
Concept of solidification of pure metals & 

alloys, Nucleation : homogeneous and 

heterogeneous 

1 

1 

5 

Dendritic growth, super cooling, equiaxed 

and columnar grains, grain & grain 

boundary effect.  

Cooling curves 

1 

1 

6 
Plotting of Equilibrium diagrams, Lever 

rule, Coring, Eutectic system, Partial 

eutectic and isomorphous system 

1 

  
Unit 2: Micro & macroscopic study of 

Metals 
 

2 1 
Classification of metal observations: their 

definition, difference & importance  
 

2 2 
Microscopy: Various sampling techniques, 

specimen preparation, specimen mounting  
 

2 3 
Microscopic techniques : optical 

microscopy, electron microscopy, 

transmission electron microscopy (TEM) 
 

2 4 
Study of Metallurgical microscope 

.Measurement of grain size by different 

methods  
 

2 5 
Effect of grain size on various mechanical 

properties.  
 

2 6 
Macroscopy: Sulphur printing, flow line 

observations, spark test  

 
 

 

 



List of Text Books /Reference Books/ Web Reference 

1- Material Science & Metallurgy For Engineers”, Dr. V.D. Kodgire & S. V. Kodgire , 

Everest Publication.  

 

2- Introduction to Physical Metallurgy, Avner, S.H., Tata McGraw-Hill  

 

 

 




























































