
 

 

BTME404-18 MATERIALS ENGINEERING 

Course Outcomes: 

After studying this course, students shall be able to: 

1. Understand the significance of structure-property-correlation for engineering materials including 

ferrous and nonferrous. 

2. Explain the use and importance of various heat treatment processes used for engineering materials 

and their practical applications. 

3. Understand the various structural changes occurred in metals with respect to time temperature 

transformations. 

4. Understand the significance of Fe-C and TTT diagram for controlling the desired structure and 

properties of the materials. 

Detailed Content: 

1. Crystallography: Atomic structure of metals, atomic bonding in solids, crystal structures,crystallattice 

of body centered cubic, face centered cubic, closed packed hexagonal;crystalline and noncrystalline 

materials; crystallographic notation of atomic planes;polymorphism and allotropy; imperfection in solids: 

theoretical yield strength, point defects,line defects and dislocations, interfacial defects, bulk or volume 

defects. Diffusion: diffusion mechanisms, steady-state and nonsteady-state diffusion, factors affecting 

diffusion. Theories of plastic deformation, recovery,re-crystallization. 12 Hrs 

2. Phase Transformation: General principles of phase transformation in alloys, phase rule and equilibrium 

diagrams, Equilibrium diagrams of Binary systems. Iron carbon equilibrium diagramand various phase 

transformations. Time temperature transformation curves (TTTcurves): fundamentals, construction and 

applications. 09 Hrs 

3. Heat Treatment: Principles and applications. Processes viz. annealing, normalizing, hardening, 

tempering. Surface hardening of steels: Principles of induction and oxyacetylene flame 

hardening.Procedure for carburising, nitriding and cyaniding. Harden-ability: determination of harden-

ability.Jominy end-quench test. Defects due to heat treatment and their remedies; effects produced 

byalloying elements. Composition of alloy steels. 09 Hrs 

4. Ferrous Metals and Their Alloys: Introduction, classification, composition of alloys, effect ofalloying 

elements (Si, Mn, Ni, Cr, Mo, W, Al) on the structures and properties of steel. 06 Hrs 

Suggested Readings / Books: 

1. B. Zakharov, Heat Treatment of Metals, University Press. 

2. T. Goel and R.S. Walia, Engineering Materials & Metallurgy. 

3. Sidney H Avner, Introduction to Physical Metallurgy, Tata Mcgraw-Hill. 

4. V. Raghavan, Physical Metallurgy: Principles and Practice, PHI Learning. 


