


























































INDIAN INSTITUTE OF TECHNOLOGY ROORKEE 
 

NAME OF DEPARTMENT:    Department of Polymer and Process Engineering 

1.  Subject Code: PEN-515 Course Title: Polymer Blends and Composites 

2.  Contact Hours: L:  3    T:  1             P:  0 

3.  Examination Duration (Hrs.):      Theory:  3                        Practical:  0 

4.  Relative Weightage:   CWS: 20-35     PRS:  0     MTE: 20-30      ETE: 40-50      PRE: 0   

5.  Credits: 4 6. Semester: Autumn 7. Subject Area: PEC 

8.  Pre-requisite:  Nil 

9.   Objective: To impart knowledge of polymer blends and polymer composites  

10. Details of Course:  
 

S. 
No. 

Contents  Contact 
Hours 

1. Introduction: Composites, polymer composites, particulate, short fiber and 
continuous fiber reinforced polymer composites, polymer nanocomposites.  

2 

2. Particulate Polymer Composites: Characteristics for a particulate 
reinforcer, its selection and its surface coatings, mineral, metallic and organic 
particulate reinforcers, processing of particulate polymer composite and 
product development, mechanics, models and equations for Young’s 
Modulus of the composites, applications of particulate composites.   

5 

3. Short Fiber Reinforced Polymer Composites: Principles and processing 
of short fiber / polymer composite and product development, collimated fiber 
compounds, fiber length distribution on the composites, short natural fiber / 
polymers composites, their processes and applications, hybrid composites, 
semi empirical equations to predict Young’s Modulus of the composites and 
applications of short fiber / polymer composites. 

5 

4. Continuous Fiber Reinforced Thermoset Composites: Natural, inorganic 
and synthetic continuous fibers as reinforcements, processing and 
manufacturing of thermoset composites by Vacuum Bag Molding, Vacuum 
infusion Molding, Resin Transfer Molding, Pultrusion and Filament Winding, 
structural and other applications of thermoset composites. 

5 

5 Continuous Fiber Reinforced Thermoplastic Composites: Processing, 
limitations of manufacturing, properties and applications.  

3 
 
 

6. Polymeric Nano Composites: Fundamentals, processing, structure, 
properties and applications of polymeric nano particle and nano fiber 
composites.  

5 

7 Polymer blend miscibility: Introduction to polymer blends, criterion and 
thermodynamics of miscibility, composition and temperature dependence of 
miscibility, miscibility by solubility parameters and polymer-polymer 
interactions. 

5 



7. Compatibility and compatibilization: Compatibility and compatibilization 
of polymer / polymer blends by adding copolymer, functional polymer and 
by reactive blending.   

 3 

8 Molecularly Reinforced Polymer Blends: Processing, structure, properties 
and representative examples of molecular nano composites and self 
reinforced in-situ composites from polymer blends and their applications. 

3 

9 Rubber Toughened Plastics: Fundamentals of rubber toughened 
thermoplastics and thermosets, their processing, structure, properties and 
mechanism of toughening and their applications. 

4 

10 Interpenetrating Polymer Networks: Fundamentals, processing and 
structure-property relationships in sequential, simultaneous, gradient latex 
and thermoplastic interpenetrating polymer networks (IPNs) and semi-IPNs, 
and their applications. 

2 

Total           42 
 
  
11. Suggested Books 
 
S. No. Name of Authors / Books /  Publisher Year of 

Publication/ 
Reprint 

1. Wang R.M., Zheng S.R., Zheng Y.G., “Polymer Matrix 
Composites and Technology”, Woodhead Publishing Ltd, 
Cambridge, UK    

2011 

2. Mallick P.K., “Processing of Polymer Matrix Composites”, 
Taylor & Francis, Boca Raton, FL, USA  

2018 

3. Roger R., “Fillers for Polymer Applications”, Series Editor,  
Sanjay Palsule, Springer Switzerland. 

2017 

4. Koo J.H., “Polymer Nanocomposites: Processing, 
Characterization and Applications”, McGraw Hill. 

 2006 

5. Lloyd M.R., L.M. “Polymer Blends: A Comprehensive 
Review”, Hanser. 

2007 

6 Folkes M.J and Hope P.S., “Polymer Blends and Alloys”, 
Springer Science-Media, Drodrecht. 

1995 

  
  



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE 
 

NAME OF DEPARTMENT:    Department of Polymer and Process Engineering 

1. Subject Code: PEN-516                       Course Title: Polymer Film and Fiber Technology 

2. Contact Hours: L: 3 T: 0  P:  0 

3. Examination Duration (Hrs.): Theory:  3        Practical: 0  

4. Relative Weightage:    CWS: 20-35     PRS:  0     MTE: 20-30      ETE: 40-50      PRE: 0   

5. Credits:  3 6. Semester: Spring  7. Subject Area: PEC 

8. Pre-requisite:   NIL    

9. Objective: The course is intended to provide understanding about the technology of 
polymeric fibers, films and their applications.  

10. Details of Course: 

S. No. Contents Contact 
Hours 

1. Introduction: Structure, properties and morphology of fiber forming natural 
and synthetic polymers, Polymers for films and sheets: structure, properties and 
morphology of film and sheet forming polymers, Packaging Materials: types of 
packaging, film, sheet, and boxes, laminated packaging, packaging for 
electronic goods, commodity materials, medicines and food products. 

 

 

8 

2. Processing of Fibers: Melt and solution spinning operation, general principles 
of fluid flow, spinning and extrusions, dry and wet spinning of fibers, spinneret 
size, rate of extrusion, effect of spinning on filament structure and properties, 
die design. 

 

5 

3 Post-processing and Yarn synthesis: Post spinning, finishing, drawing and 
seat setting operations, effect on orientation and crystallization, heat setting and 
texturing, principles of setting of fibers and fabrics, production of staple yarns 
of natural and synthetic fibers. 

 

5 

3. Processing of Films: Equipment and machinery for processing of packaging 
materials, principle, technology and operation of equipment, economics of 
packaging, die design for film making.  

8 

4 Types of Films and details: Blown film: principle, technology and operation 
of equipment for processing of blown film, structure and properties of blown 
films, Melt Processed Film: materials, processes, equipment and machinery for 
melt processing of film, effect of processing parameters on structure and 
properties of melt processed film applications, Multi Layered Films: materials 

7 



and equipment for multi layered films, structure, properties and applications of 
films multi layered films, Tetra-packs. 

4. Characterization: Testing of fibers: density, birefringence, tensile, moisture 
regain, dyeing mechanism, color fastness.   

5 

5. Production and Applications: Manufacturing methods and applications of 
fibers based on: polyethylene, polyamide, polypropylene, polyacrilonitrile, 
polyester, polylactic acid. 

4 

 Total 42 

 

11. Suggested Books: 

S. No. Name of Authors /Books /Publishers Year of 
Publication 

1. Gupta V.B. and Kothari V.K., “Manufactures fiber technology”, 
Chapman and Hall.  

2003 

2. Mark H.F., Atlas S.M. and Cernia E., “Man made fibres: Science and 
technology”, Wiley Interscience.  

1968 

3. Moncrieff  R.W.,  “ Man made fibres” , Haywood Books. 1975 

4. Vaidya A.A. “Production of synthetic fibers”, Prentice Hall.   2001 

5. Deopura B.L., Alagirusamy R., Gupta B., Joshi M., “Fibrous Materials: 
Polyesters and Polyamides”, Woodhead Publishing Ltd and CRC Press. 

2008 

6. Bryston J.H., “Plastic films”, Longman. 2003 

7. Osswald J., “Polymer processing fundamentals”, Hanser Gardner.  2004 

8. Brooks D. and Giles G., (Eds), “PET packaging technology”, Sheffield 
Academic Press. 

2002 

9. Lagarón J.,  “Multifunctional and nanoreinforced polymers for food 
Packaging”, Woodhead Publishing. 

2011 

10. Hashim A.A., “Polymer thin films”, InTech. 
 

2010 
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