Module 4: Materials for Engineering Applications

Engineering Polymers: Introduction, molecular weight of polymers - number average and weight
average molecular weight, numerical problems. Synthesis, properties and engineering applications of
chlorinated polyvinyl chloride (CPVC), Synthesis, properties and engineering applications of polymethyl
methacrylate (PMMA). Structure-properties relationship of polymers (Crystallinity, Strength, Elasticity and
chemical resistivity]. Glass transition temperature (Tg), factor affecting Tg and its significance.

Polymer Composites: Introduction, fiber-reinforced polymers (FRPs); Kevlar — Synthesis, properties
and industrial applications. Carbon-fiber - Preparation from Polyacrylonitrile (PAN), properties and

industrial applications.

Q) Printing materials: Introduction, synthesis, properties and applications of polylactic acid (PLA)/
resin.

Polymers

Introduction

Polymers are high-molecular-weight compounds obtained by the repeated union of simple
molecules. (Monomers).Ex: Starch, Polyvinyl chloride, Polyethylene, Nylon 6, 6 and etc.
Classification of polymers.

Polymers are classified into two types as follows:

1) Natural polymers: These are the polymers obtained naturally by plants and animals.

Ex: Silk, wool, natural rubber, protein, starch, cellulose, etc.

i1) Synthetic Polymers: These are artificially prepared polymers also known as manmade polymers.
Ex: PVC, Nylon 6.6, Polythene, Phenol, Formaldehyde, Resin etc.,

Terms used:

Monomers: These are simple molecules, which combine with each other to form polymers. These
are the building blocks of Polymer.

Polymerization: The process of linking monomers to form polymers with or without the elimination
of by-products is called polymerization.

Degree of Polymerization (n): The total number of monomers present in a single chain of polymer
is called the degree of polymerization.

Functionality: The total number of bonding sites or functional groups present in a monomer is called

the functionality of the monomer




































