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This book offers, in a standardized and readily accessible information on the synthesis, structure, properties
and applications of the most important polymeric materials. It has been designed as a text giving a balanced
coverage of the science and technology of polymers finding major applications a plastics. This book is very
useful for industrialists, consultants, research scholars and institutes.

Contents

1. PROPERTIES AND APPLICATIONS OF ENGINEERING 
 THERMOPLASTICS
 Polyethylene Terephthalate (PET)
 Applications
 Polybutylene Terephthalate (PBT)
 Charactristics
 Applications
 Polyamides (PA)
 Characteristics
 Applications
 Polyoxymenthylenes (POM)
 Characteristics
 Applications
 Polycarbonate (PC)
 Characteristics
 Applications
 2. THE STRENGTH OF THERMOPLASTIC COMPOSITES
 Compression strength
 The Tensile Strengths of Uniaxial Laminates
 The Tensile Strengths of Cross-plied Laminates

1/7



 Shear Strengths
 Technological Tests
 3. TEMPERATURE SENSITIVITY
 The Effect of Temperature on Stiffness
 The Influence of Temperature on Strength
 Toughness and Temperature
 Fire Resistance
 4. THE APPLICATIONS OF THERMOPLASTIC STRUCTURAL COMPOSITES
 Medical uses
 Satellites and Launch Vehicles
 Aircraft Structures
 Marine applications
 Automotive Engineering
 Industrial Machinery
 5. THERMAL ANALYSIS OF POLYMERIC MATERIALS
 Dielectric Analyzer
 Thermogravimetrric Analysis (TGA)
 Thermograms
 High Resolution Thermogravimetric Analysis
 Applications
 Relative Thermal Stability
 Differential Scanning Calorimetry (DSC)
 6. APPLICATIONS OF DIFFERENTIAL SCANNING 
 CALORIMETRY AND POLYMER CHARACTERIZATION
 Specific Heat Capacity Measurement
 Calculations
 DSC Curing Kinetics
 Principle of Operation
 Applications
 DSC Thermal Stability Kinetics
 Applications
 Degree of Crystallinity and Melting Point (Tm)
 Statement of the Problem
 7. KINETIC STUDIES WITH DIFFERENTIAL SCANNING 
 CALORIMETER
 Borchardt and Daniels Method
 The Technique Assumes
 ASTM E698 Method
 Isothermal Method
 Dynamic Versus Isothermal Method
 Autocatalyzed versus Nth Order Kinetics
 Theory and Calculations
 Isothermal Method
 8. THERMOGRAVIMETRY
 Quality control and materials characterisation in the ceramics industry
 Use of TGa to distinguish flame-retarded polymers from standard polymers
 Measurement of Smoke Density by TGA/Photometric Analysis
 TGA decomposition Kinetics
 Applications
 9. MOLECULAR WEIGHT AND DIMENSION OF POLYMERS
 Concept of Average Molecular Weight
 Molecular Weight Distribution
 Measurement of Molecular Weight Average

2/7



 Summary
 10. POLYMER DEGRADATION AND STABILISATION
 Types of Degradation 
 Other Types of Degradation
 Recent Progress in the Degradation of Polyisobutylene
 Introduction
 Photodegradation
 Oxidative Degradation
 Stabilization
 Sensitization
 Advances in Photodegradation and Stabilization of 
 Polyurethanes
 Introduction
 Mechanism of Photodegradation
 Effect of Physical State on Photodegradation
 Photostabilization of Polyurethanes
 Conclusion
 New Developments in the Degradation, Stabilization, and 
 Sensitization of Poly (Methyl Methacrylate)
 Introduction
 Weathering
 Plasma Degradation
 Mechanical Degradation
 Ultrasonic Degradation
 Electrochemical Degradation
 Radiative Degradation
 Thermal Degradation
 Photodegradation
 Oxidative Degradation
 Stabilization
 Sensitization
 11. CONDENSATION POLYMERIZATION OR STEP-GROWTH POLYMERIZATION
 Functionlity Principal
 Types of Polymerization
 Basic Characteristics of Condensation or Step-Growth 
 Polymerization 
 Formation of a Polyester
 Relationship between Average functionality, Extent of 
 Reaction and Degree of Polymerization
 Molecular Weight Control: Quantitative Effect of Stoichiometric Imbalance on Maximum Attainable Molecular
Weight
 Kinetics of Step-growth Polymerization
 Principle of Equal Reactivity of Functional Groups
 Rate of Step-growth Polymerization
 Distribution of Molecular Weight in (Linear Bifunctional 
 Polycondensation
 Derivation of Distribution Functions
 Weight Average Degree of Polymerization
 Multichain Step-Growth Polymers (Polyfunctional Systems)
 Branching
 Cross-linking
 Prediction of Gel-Point
 Some Additional Considerations of Non-Stoichiometric 

3/7



 Reactant Systems
 Practical Consideration of Gel Points
 Molecular Weight Distribution in Multifunctional 
 Reactant Systems
 Interfacial Polymerization 
 12. COPOLYMERIZATION AND TECHNIQUES OF 
 POLYMERIZATION
 Concept of Copolymerization
 Binary Copolymerization of Vinyl Monomers by Free Radical Mechanism
 Analysis of the System and the Reactions Involved
 Kinetics of Chain Propagation in Binary Copolymerization and Copolymer Composition
 Significance of Monomer Reactivity Ratios
 Types of Copolymerization
 Ideal Copolymerization
 Alternating Copolymerization
 Azeotropic Copolymerization
 Average Copolymer Composition
 Determination of Monomer Reactivity Ratios
 Rate of Copolymerization
 Structure and Reactivity of Monomers and Radicals 
 Structure and Reactivity of Monomers
 Resonance Stabilization
 Radical Reactivity and Steric Effects
 Polar Effects and Alternation
 Technical Significance of Copolymerization
 Block and Graft Copolymers
 Techniques of Polymerizations
 Bulk Polymerization
 Solution Polymerization
 Suspension Polymerization
 Emulsion Polymerization
 13. POLYMER CHARACTERISTICS AND POLYMER 
 CHARACTERIZATION
 The Structure of Vinyl and Related Polymers
 Prevalence of Head-to-Tail Structure in Vinyl Polymers
 Branching in Vinyl Polymers
 Polymer Degradation
 Thermal Degradation
 Depolymerization
 Substituent Roles
 Mechanochemical Degradation
 Aging or Oxidative Degradation
 Photodegradation
 The Concept of Average Molecular Weight
 Viscosity Average Molecular Weight
 General Expression for Viscosity Average Molecular Weight
 Number Average Molecular Weight
 Membrane Osmometry
 Weight Average Molecular Weight : Light Scattering by 
 Polymer Solutions
 Dissymmetry
 End-Group Analysis
 Dye Partition Technique

4/7



 Dye Interaction Technique
 The Z Average Molecular Weight
 General Requirement of Extrapolation to infinite Dilution
 Polymer Fractionation and Molecular Weight Distribution
 Gel Permeation Chromatography
 The Molecular Size Parameter
 Molecular Weight Distribution in Vinyl Polymers
 Thermal Analysis
 Other Methods and Techniques of Polymer Characterization 
 14. PLASTICS: MATERIALS AND PROCESSING 
 TECHNOLOGY
 Plastics Materials - Introduction
 Polyethylene
 Low Density Polyethylene (LDPE)
 High Density Polyethylene (HDPE)
 Structure and Properties of Polyethylenes
 Uses and Applications of Polyethylenes
 Chlorosulphonated Polyethylene
 Linear Low Density Polyethylene (LLDPE)
 Polypropylene
 Synthesis of Polypropylene
 Structure and Properties of Polypropylene
 Copolymers of Ethylene
 Polystyrene
 Monomer Synthesis
 Polymerization of Styrene
 Structure and Properties of Polystyrene
 Modification to High Impact Grades
 Styrene-Acrylonitrile (SAN) Copolymers and ABS Resins
 Processing, Uses and Applications of Polystyrene
 Acrylic Plastics: Poly (Methyl Methacrylate)
 Acrylic Fibres
 Poly (Vinyl Acetate)
 Polymers Derived from Poly(Vinyl Acetate)
 Poly(Vinyl Chloride)
 Preparation of Vinyl Chloride
 Polymerization of Vinyl Chloride
 Structure and Properties of PVC
 Compounding and Processing of PVC
 Applications of PVC
 Copolymers of Vinyl Chloride
 Polytetrafluoroethylene (PTFE)
 Coumarone-Indene Resins
 Polyacetals and Polyethers (Acetal Resins)
 Polyamides
 Preparation of Poly (Hexamethylene Adipamide): Nylon 66
 Preparation of Nylon 6
 Preparation of Nylon 11 and Nylon 12
 Properties, Uses and Applications of the Nylon Polyamides
 Liquid Crystalline Polymers3
 Aromatic Polyamides
 Polyimides
 Polyesters

5/7



 Alkyds for Oleoresinous Varnishes
 Polyester Resins for Making Laminates and Composites
 Film- and Fibre-Forming Polyester: 
 Poly (Ethylene Terephthalate)
 Polyurethanes
 Polycaronates
 Epoxy resins
 Cellulose plastics
 Cellulose Nitrate
 Cellulose Acetate
 Cellulose Ethers
 Regenerated Cellulose
 Phenolic Resins
 Chemistry of Resin Formation
 Commercial Production
 Phenolic Moulding Powders
 Phenolic Laminates
 Cast Phenolics
 Miscellaneous Applications of Phenolic Resins
 Amino Resins
 Urea-Formaldehyde Resins
 Melamine-Formaldehyde Resins
 Silicones
 Additives for Plastics
 Fillers
 Plasticizers
 Stabilizers
 Colouring Matters
 Lubricants and Flow Promoters
 Cross-linking Agents
 Other Additives
 Plastics Processing Technology
 Moulding Techniques
 Forming Techniques
 Other Techniques
 Chart of Properties
 15. DIRECTORY
 Raw Material Suppliers for Plastic and Plastic Products
 Manufacturers of Plastic Processing Machinery
 Plastics Processing Machinery and Equipment (Foreign)
 Machinery and Equipment for Plastic Converting
 Extruders and Extrusion Lines
 Injection Moudling Machines
 Presses and Accessories
 Blow-Moulding and Thermoforming Machines
 Machinery for converting Reaction Resins
 (Unsaturated Polyesters, Epoxies)
 Coating Lines
 Other Plastics Convertising Machines
 Miscellaneous Plastic Machineries

6/7



About NIIR

NIIR Project Consultancy Services (NPCS) is a reliable name in the industrial world for offering integrated technical consultancy services. Its various

services are: Pre-feasibility study, New Project Identification, Project Feasibility and Market Study, Identification of Profitable Industrial Project

Opportunities, Preparation of Project Profiles and Pre-Investment and Pre-Feasibility Studies, Market Surveys and Studies, Preparation of

Techno-Economic Feasibility Reports, Identification and Selection of Plant and Machinery, Manufacturing Process and or Equipment required, General

Guidance, Technical and Commercial Counseling for setting up new industrial projects and industry.

NPCS also publishes varies technology books, directory, databases, detailed project reports, market survey reports on various industries and profit

making business. Besides being used by manufacturers, industrialists and entrepreneurs, our publications are also used by Indian and overseas

professionals including project engineers, information services bureau, consultants and consultancy firms as one of the input in their research.

National Institute of Industrial Research , 106-E, Kamla Nagar, New Delhi-110007, India. Email: niir@vsnl.com Website: NIIR.org

Wed, 07 Jan 2009 17:57:34 -0500

7/7

mailto:niir@vsnl.com
http://www.niir.org/

