
Polymer Science and Engineering 

Module I 

Polymers, Polymerization,  Degree of polymerization,  Structural  features, 

Thermoplastic  and  thermosetting  polymers,  Additives, 

Mechanical  properties,  Thermal  properties. Strengthening mechanism, Fibres. Special purpose 

plastics. 

Types of polymeric materials and their structures, Classification of polymerization reactions, 

Step growth and chain growth polymerization. Inter and intra molecular reactions. Kinetics and 

mechanism of polycondensation. Simple and hindered rotation and end-to-and distances, 

Molecular weight  distribution. General theory of chain growth polymerization. Acceleration 

factors. Retarders, Inhibitors. Copolymerization and its mechanisms, Crystalline and 

amorphous  polymers. Glass transition temperature melting point. 

Module II 

Plastics, Rubbers and fibres of commercial importance, Plasticisers, fillers, Stabilisers, 

lubricants etc., Properties of major theromosetting resins, Thermoplastics, Elastomers and fibre 

forming polymers, Properties of polymers as measured by tensile test, Impact strength, Softening 

point, Heat distortion temperature, Melt flow index, Mouldability. General applications, High 

temperature polymers, Polymer blends, Ultrahigh modulus fibres, polymers for biomedical 

applications, Polymer foams, Flat films sheet and laminations, Liquid crystal polymers. Stress 

relaxation. 

Module III 

Properties in Service Environments : Effects of vapours and solvents on polymeric materials. 

Oxidation and thermal degradation of polymers. Compatibility, solubility, permeability, 

radiation damage and chemical  resistance of  polymers. 

Module IV 

Processing of polymers : Flow properties of polymers, Extrusion, Injection and blow moulding. 

Calendering, Vacuum and pressure forming and warm forging. Casting of fibres and filaments. 

Assembly by adhesion. Thermal and mechanical bonding. Control of properties like chain 

length, molecular weight distribution etc. Standard heat treatment procedures polymers. 
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