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Crystal systems and lattices. Crystallography, crystals and types, miller indices for directions
and planes, voids in crystals, packing density in crystals, Crystal imperfections.
Characteristics of dislocations, generation of dislocations; Bonds in solids and characteristics
of Metallic bonding. Deformation mechanisms and Strengthening mechanisms in structural
materials. Principles of solidification: Structural evolution during solidification of metals and
alloys. Phase diagrams: Principles, various types of phase diagrams. Iron carbon equilibrium
phase diagrams, TTT and CCT diagrams: Pearlitic, martensitic, and bianitic transformations.
Various heat treatment processes and hardenability of steels. Hot working and cold working
of metals. Recovery, re-crystallization and grain growth phenomenon. General
classifications, properties and applications of alloy steels, tool steels, stainless steels, cast
irons, copper base alloys, Aluminum base alloys, Nickel base alloys, composites, ceramics
and polymers.
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