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Course Objective

The course “Chemistry of Engineering materials” is designed to

» To develop the fundamental understanding about Engineering
materials

» To provide the knowledge about structural features, synthesis,
properties of various categories of materials.

» To develop the skills for phase, microstructural and elemental
characterisation of materials.

» To provide the knowledge about the role of chemistry in modern|
engineering applications and understand the working principle and
study the applicability of the most important methods used in
materials characterization.

Course Contents

Unit I

Introduction and classification of Engineering Materials: Structural
features, synthesis, properties of Engineering Materials (metallic and non-
metallic) like polymeric materials (e.g. thermoplastic and thermosetting),
composite materials, glass-ceramic (e.g. silicates, metal oxides), cement and
cementing materials, alloys.

Introduction to nanomaterials, surface area to volume ratio and aspect ratio of]
nanomaterials, top-down and bottom up chemical/physical approaches for
synthesis of nanomaterials.

20h
Unit I1
Chemistry of Hydrocarbons: Origin of crude oil, basic building blocks,
Major petrochemical processes & catalysts, Overview of refining process,
Properties and General Characteristics of Hydrocarbon, Composition,
Molecular types in Petroleum. Processing and Refining of crude oil:

Classification of fuels; Determination of calorific values of solid fuels by
bomb calorimeter — Manufacture of synthetic petrol by Fischer-Tropsch|
method — Knocking in IC engines — Octane and cetane rating of fuels; Petrol
and Diesel Engine




Unit 111

Chemistry of Lubricants and explosives:
General characteristics of lubricants, mechanism of lubrication, Classification|
of lubricants, chemistry of lube oil and greases, Cutting fluids, Selection of
lubricants, Properties of lubricants, Bio-lubricant,
Origin, preparation and properties of explosives like lead azide, PETN, RDX
etc.
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