Ph. D.  COURSE WORK  IN  TEXTILE TECHNOLOGY 

(One Semester Equivalent Course) 

For Ph. D. Research in Textile Technology 

Under 
The University of Calcutta
To be Conducted at Department of Jute and Fibre Technology,  Institute of Jute Technology, University of Calcutta ,  Kolkata - 700 019

1. Common Two Papers for Ph. D. Course work to be conducted either at a common place of the University of Calcutta for All Branches of Ph.D. research under this University or at the concerned Department 

2. Optional two core papers to be conducted at the Department of Jute & Fibre Technology
	Paper no. & Code
	Subject
	Full Marks
	Credit


	Contact 
Hours

	Paper : I
(Common Course CC-01 )
	Research Methodology 
	100 
	5
	30

	Paper : II
(Common Course CC-02 )
	 Computer Application
	100
	5
	30

	
	Total ( for two common  papers ) 
	200
	10
	60


	Two Subject papers to be conducted at the Department 

( Two papers to be opted out of any four from the followings ) 

	Paper no. & Code
	Subject
	Full Marks
	Credit


	Contact 
Hours

	Paper : III
(Course No. TT-01) 
	High performance Polymers & Fibres  and Testing 
	100 
	5
	30

	Paper : IV
(Course No. TT- 02)
	Advances in Yarn Manufacture and Testing    
	100 
	5
	30

	Paper : V
(Course No. TT- 03 )
	 Advances in Fabric Manufacture and Testing


	100
	5
	30

	Paper : VI
(Course No. TT- 04 )
	Advances in  Textile Chemical Processing and Chemical Testing 
 
	100
	5
	30

	Total ( for two subject papers ) 
	200
	10
	60

	Grand Total ( For two common papers and two Subject papers )
	400
	20
	120


(Assessment will be made through Assignments / Class Test / Seminar during the as well as at the  end of the course work)
DETAILED SYLLABUS OF Ph. D.  COURSE WORK IN  TEXTILE TECHNOLOGY 

Common papers

Paper : I 
Course No. CC-01: Research Methodology 

MARKS – 100                                                                       CONTACT HOURS : 30

· Review work for Research: Procedures and practices of Search of literature  on given topics and relevant studies using world class publications of relevant Abstracts, Internet, Insdoc search and relevant review publications. Procedure and practice of for preparation of review article for world class and nationally relevant journals with reviewer’s own analysis and comments.                                                             

· Statistical analysis and Experiment of Design : Metods of least square and Curve fitting , Analysis of Variance, Design of Experiments, Sampling plan and Design of Sample Surveys, Multiple and partial correlation, Multivariate Linear and Non-linear Regression, Statistical Inference : Estimation, Statistical Inference : Tests of hypothesis, Non-parametric test procedures and Statistical Decisions. Methods of forecasting.                                                                           

· Mathemetical Modelling :  Ordinary and partial differential equations. Solution of differential equation in series. Numerical integration. Solution of equations and . Linear and nonlinear Curve fitting. Basics of Math CAD and Cystat mathematical/ statistical  packages. Solutions for optimisation problems.

Paper: II

Course No. CC-02:  Computer Applications

MARKS – 100                                                                       CONTACT HOURS : 30

Computer in General
· Computer fundamentals : Memory-organisation, hierarchy and memory management. Syntax and semanties of programming languages                                                                                         

· High speed Computational methods. Different Computer languages &Computer programming.
                 

· Defination of a programme, programming methodology, concepts of structural programming. Definition and operations on Arrays, Stacks, Queues, Lists and Trees                                       

· Programming with C and C++ and other modern language for solving engineering / technological Problem. Computer aided statistical tools                                                                                    
· Practices of general computer programmes to prepare charts, graphs, drawings and preparation of research presentations in tabular and graphical forms.


Computer Applications in Textiles

     

· Scopes of  application of Computer in Textiles                                                            

· Principles of computer aided design, computer configuration for CAD application. Computer peripherals for CAD.


                                                                     

· Computer Aided Textile Designing and Manufacturing (CATD&M) for woven and knitted structures. 

· 
Computer-Aided Colour measurement and Matching of Textiles. Computer aided colour  

      measurement and  Quality Control measures in Dye houses.                                        

· Computer-aided print designs using Corel Draw and specialised software  etc.  
                                                                     

· Application of computer for image analysis of textile structures                                  

· Application of computer for inventory control/material requirement planning, machine data control and balancing of machinery in textile mills.                                                     


· Computer Aided Data Acquisition and Analysis in Textile Processes                         

Any Two subject papers are to be opted out of the Following four papers 
Paper : III

Course No. TT-01 :  High performance Polymers & Fibres  and Testing
MARKS – 100                                                                       CONTACT HOURS : 30
· Chemistry, manufacture, properties & uses of important high performance Industrial Polymers. Shape memory and smart polymers, biodegradable polymers. Insulating Polymers. Super-absorbent polymers, Conductive and semi-conducting polymers. High Temperature resistance polymers. Different Chemical modification of polymers. Semi-rigid and flexible & semi-flexible polymers and resins for high performance applications.                                                                                            
· Chemistry, properties and uses of High Performance Natural fibres and Synthetic fibres  like polyaramid, polyimide, polybenzo-imidazole fibres. Elastomeric, biodegradable and poly-blend fibres.  Optical fibres and electrically conductive fibres. Synthetic biodegradable fibres. Profile/ bicomponent/multicomponent or conjugate fibres,microdenier fibres and nano fibres, etc. Carbon or graphite fibres and glass fibres. Boron, ceramic and other inorganic fibres. Chitin and other bioabsorbable fibres for medical use. Chemical resistant fibres/ion-exchange fibres and polyacrylate fibres etc.      
· Testing and characterisation of polymers. Chromatograhy, X-ray diffraction, IR and FTIR Spectroscopy, Mass Spectroscopy & GC-Mass spectroscopy, Atomic absorption spectroscopy, Electron microscopy, Nuclear Magnetic Resonance & Electronic Spin Resonance,  Scanning Electron micrography, Study of Thermal behaviour of polymers by DSC, TGA and TMA. Study of optical behaviour of polymers.
                                                                                      
· Physical Structure of  of Common natural and synthetic Fibres . Theory of Polymer Structure and Fibre Structure. Structure Property relationship of Polymers and fibres. Testing of Fibres for structural analysis.                                                                                                                      
Paper : IV

Course No.  TT-02 :  Advances in Yarn Manufacture and Testing    
MARKS – 100                                                                       CONTACT HOURS : 30
· Study of modern spinning processes like open-end spinning processes: the basic principle of yarn formation, operating principles of rotor, electrostatic, air vortex, and friction spinning and their  comparison ; twist spinning: concept of rubbing (self twist) techniques- concept of Repco spinning, concept of wrap spinning; false twist spinning, principle of plyfil spinning’ Bobtex and other unconventional spinning. Structure and properties of differently spun yarns.                      

· Theory of blending textile fibres for blended yarn spinning. Blending of fibres at different stages of spinning and their effects. Study of blended yarn structure and their properties. Study of different models for the prediction of structure and properties of blended yarns.                                                                                     
· Effect of fibre characteristics and processing parameters on yarn properties. Yarn hairiness. Structure and properties of staple spun yarns. Testing of yran properties. Yarn irregularities. Classification of yarn irregularity-short term, medium term term and long term variations, periodic variations, Laws of irregularities, detailed study of Classimat and Uster faults. Effect of processing and fibre parameters on irregularity of yarn. Effect of yarn irregularity on fabric appearance. Norms and standards for process control in spinning of jute , cotton and cotton-synthetic blended yarns.                                                                                                                
· Structural geometry of yarns  and yarn structure.  Testing of fibres and yarns for process control and structure –property understanding. Speciality testing of Fibres and yarns.                          
Paper : V

Course No. TT-03 :   Advances in Fabric Manufacture and Testing    
MARKS – 100                                                                       CONTACT HOURS : 30
· Modern yarn preparatory processes and their developments. Modern Shuttleless looms and their developments. Multiphase Weaving Machines. Tri-axial weaving. Electronic Jacquard and Dobby used on modern looms. Fabric geometry and calculations. Effect of fabric construction and design parameters on structure and properties of woven fabrics. Testing of woven fabrics. 


 

· Classification of non-woven fabrics and areas of applications. Different techniques of non-woven fabric production, Effects of process parameters and structure-property relationship in Nonwovens. Developments in machinery for producing non-woven. Selection of fibres, binders, process parameters for production of non-woven fabrics with respect to different end uses. Mechanics of non-woven fabrics. Testing of non-woven fabrics. 
                                          
 

· Different types of Weft Knitting and Warp Knitting machines. Weft inserted warp knitting machines and fabrics. Process control in warp and weft knitting. Development of different warp and weft knitted structures. Mechanics of knitting process. Structure-property relationship and testing of knitted fabrics. Developments in knitting. Testing of knitted fabrics.

      
· Theory of Fabric geometry. Advanced Testing of Fabrics and its structural analysis for different types of fabrics. Structure –Property relationship for different types of Textile Fabrics.            



         

Paper : VI
Course No. TT-04 : Advances in Textile Chemical Processing and Chemical Testing

MARKS – 100                                                                       CONTACT HOURS : 30
Developments in chemical pre-treatments of textiles and jute. New generation synthetic dyes. . Natural dyes and their applications. Developments in dyeing of textiles and jute. Colour science and instrumental measurement of colour parameters. Colour fastness requirement. Dyeing kinetics and compatibility of dyes. Developments in Textiles Printing, Transfer Printing.                                                                                           

Development in methods , techniques, recipe and machinery for textile wet processing. Wet Processing of jute fabrics and speciality synthetic fabrics including micro-fibres. Development in textile wet processing with enzymes and other  bio-chemical processing techniques..
       






 


Developments in functional finishes of textiles to improve different functional properties like crease resistant, rot resistant, stain resistant, odour resistant properties Functional finishes for protections against heat/fire, water/rain, microbial,  fumes/smoke/dust; UV-light/sun, bio-weapon/micro-organism, weather/environment & extreme climate, chemical conditions or hazards/warfare etc. Chromotropic Finish, Chemoloinic Finish and Cosmeto finish.                  

Environmental aspects  of Textile Chemical processing. Eco-friendly textiles and their test parameters. Organic Textiles. Pollution control parameters and their testing  foe textile effluents. Effluent treatments and control of pollution control parameters . Eco labeling and eco-mark scheme. Carbon balance for textile processing. Product life cycle analysis of jute and Textile products.                                                                                                                                        
 Chemical testing of chemically processed Fibres, Yarns and Fabrics after preparatory chemical processing , dyeing, printing and  finishing . Advanced and modern Chemical testing of textile materials.                                                                                                                                      
