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1. Programme Educational Objectives (PEOS):
To enable the graduate students of Textile Technology and allied students to

a.

Qoo

e.

Enhance their knowledge related to the theory of textile processes and textile
machinery

Enhance their knowledge on advances in textile processes

Design, conduct and interpret the results of the textile experiments

Design new textile processes and products

Engross in life-long learning to keep abreast with emerging technologies

2. Programme Outcomes (POs):
Upon completion of the programme, the student shall be able to

1.
2.

Effectively teach the students at the undergraduate level
Innovate new process or product at the textile
organizations.

Effectively carryout fundamental and applied research, and manage research and
development activities in industry and research organizations

Manage textile industry and solve technological problems

Use the advanced techniques, skills, and modern tools necessary for practicing in the
textile industry.

Communicate effectively and work in interdisciplinary groups.

Review, comprehend and report technological development.

industry or textile research

PEO / PO Mapping

POs
PEO PO1 PO2 PO3 PO4 PO5 PO6 PO7
a v v v
b v v v v
C v v v v
d v v v v v
e v v v v




1. Semester Course wise PO Mapping

o> m<

Course Title

Theory of Short Staple Spinning

Process Control and Fabric
Engineering

Statistical Application in Textile
Engineering

Polymer Physics

Clothing Science

Colorations and Functional
Finishes

Textile Quality Evaluation

Structural Mechanics of Yarns
and Fabrics

Textile Quality Evaluation Lab
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Technical Seminar
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Course Title

Project Work (Phase I)

Computer Aided Textile Design

<\

Internship

Project Work (Phase II)
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Course Title

PROFESSIONAL ELECTIVES

Alternative Spinning Systems

Characterization of Textile Polymers

Medical textiles

Theory of Drafting and Twisting

High Performance and Specialty
Fibres

Nano Technology in Textiles

Process Control and Optimization in
Yarn Spinning

Enzyme Technology for Textile
Processing

Financial Management in Textile
Industry

Design Concepts in High Speed
Fabric Formation

Management of Textile Effluents

Textile Reinforced Composites

Control Systems and Automation in
Textile Engineering

Design and Analysis of Textile
Experiments

Advances in Textile Printing

Protective Textiles

Project Planning and Management

Process Control in Textile Wet
Processing




ANNA UNIVERSITY:: CHENNAI 600 025
AFFILIATED INSTITUTIONS
M. TECH.TEXTILE TECHNOLOGY
REGULATIONS — 2017

CHOICE BASED CREDIT SYSTEM
I TO IV SEMESTERS CURRICULUM AND SYLLABUS

SEMESTER |
SI. | COURSE CATE |CONTACT
No CODE COURSETITLE GORY | PERIODS LI T Pl C
THEORY
1. TX5101 | Theory of Short Staple Spinning PC
2. TX5102 Proqess Qontrol and Fabric PC
Engineering
3. TX5103 | Polymer Physics PC 3 3|0 0] 3
4. TX5151 Stat!stlca.l Application in Textile pC 4 410 0 4
Engineering
5. Professional Elective | PE 3 310 0 3
6. Professional Elective Il PE 3 310 0 3
TOTAL 21 21| O 0 21
SEMESTER I
SI. | COURSE CATE |CONTACT
No CODE COURSETITLE GORY | PERIODS LI TP c
THEORY
1 TX5201 | Colorations and Functional Finishes| PC 4 4 0| 0| 4
2 TX5202 | Textile Quality Evaluation PC 3 3 0, 0 3
3 TX5203 Strugtural Mechanics of Yarns and PC 4 4 ol ol a
Fabrics
4 TX5251 | Clothing Science PC 4 4 0| 0| 4
5 Professional Elective Il PE 3 3 0O/ 0] 3
6 Professional Elective IV PE 3 3 0O/ 0] 3
PRACTICAL
7 TX5211 | Textile Quality Evaluation Lab PC 2 0 0| 2 1
8 TX5212 | Technical Seminar EEC 2 0 0| 2 1
TOTAL 25 21| 0| 4| 23




SEMESTER IlI

Sl. | COURSE CATE |CONTACT
No CODE COURSETITLE GORY | PERIODS LI TPl C
THEORY
1 Professional Elective V PE 3 3,0 0] 3
2 Professional Elective VI PE 3 3, 0 0] 3
PRACTICAL
3 | TX5311 | Computer Aided Textile Design PC 2 0 0] 2| 1
4 TX5312 | Internship EEC - 0 0/ 0 1
5 TX5313 | Project Work (Phase |) EEC 12 0 0] 12| 6
TOTAL 20 6 0 14 14
SEMESTERIV
Sl. | COURSE CATE |CONTACT
No CODE COURSETITLE GORY | PERIODS Ly TP C
PRACTICAL
1 | TX5411 | Project Work (Phase Il) EEC 24 0 0 24 12
TOTAL 24 0| 0| 24 12
TOTAL CREDITS: 70
LIST OF ELECTIVES
SEMESTER |, PROFESSIONAL ELECTIVE |
SI. | COURSE CATE |CONTACT|
No CODE COURSETITLE GORY |PERIODS L TP C
1. TX5001 | Alternative Spinning Systems PE 3 3 0 0| 3
2. TX5002 | characterization of Textile Polymers PE 3 3 0 03
3. TX5091 | Medical Textiles PE 3 3 0| 0] 3
SEMESTER |, PROFESSIONAL ELECTIVE Il
Sl. | COURSE CATE |CONTACT|
No CODE COURSETITLE GORY |PERIODS LIt P C
1. TX5003 | Theory of Drafting and Twisting PE 3 30/ 0| 3
2. TX5092 | High Performance and Specialty Fibres PE 3 310 0] 3
3. TX5093 | Nano Technology in Textiles PE 3 3|0 0] 3




SEMESTER II, PROFESSIONAL ELECTIVE Ill

Sl. | COURSE CATE |CONTACT|
No CODE COURSETITLE GORY |PERIODS L] TP C
1. TX5004 Prqcegs Control and Optimization in Yarn | PE 3 o | o 3
Spinning
2. TY5071 Enzyme.TechnoIogy for Textile PE 3 o | o 3
Processing
: : : : PE
3. TX5071 | Financial Management in Textile Industry 3 0|0 3
SEMESTER I, PROFESSIONAL ELECTIVE IV
Sl. | COURSE CATE |CONTACT|
No CODE COURSETITLE GORY |PERIODS LI TP C
1. TX5005 | Design concepts in High Speed Fabric PE 3 o | o 3
Formation
TX5006 | Management of Textile Effluents PE 3 0O 0 3
TX5094 | Textile Reinforced Composites PE 3 0O 0 3
SEMESTER lll, PROFESSIONAL ELECTIVE V
Sl. | COURSE CATE |CONTACT|
No CODE COURSETITLE GORY |PERIODS L] TP C
1. TX5007 | Control Systems and Automation in Textiles| pE 3 0ol o 3
Engineering
2. TX5072 | Design and Analysis of Textile Experiments | PE 3 0|0 3
3. TY5091 | Advances in Textile Printing PE 3 0|0 3
SEMESTER Ill, PROFESSIONAL ELECTIVE VI
Sl. | COURSE CATEG|CONTACT
No CODE COURSETITLE ORY | PERIODS LT P C
1. TX5073 |Protective Textiles PE 3 3]0 0] 3
2. TX5074 Project Planning and Management PE 3 3|0 0] 3
3. TX5008 | Process Control in Textile Wet Processing PE 3 3|0 0] 3
PROFESSIONAL CORE (PQC)
S. COURSE CATE | CONTACT
No | CODE COURSE TITLE GORY | PERIODS L T Pl C
1. | TX5101 Theory of Short Staple Spinning PC 4 4, 0| 0| 4
2. | TX5102 Process Control and Fabric Engineering PC 4 4, 0| 0| 4
3. | TX5151 Statistical Application in Textile PC 5 3] 20| 4




Engineering
4. | TX5103 Polymer Physics PC 3 3] 00| 3
5. | TX5251 Clothing Science PC 4 4| 0| 0| 4
6. | TX5201 Colorations and Functional Finishes PC 4 4, 0| 0| 4
7. | TX5202 Textile Quality Evaluation PC 3 3] 0] 0] 3
8. TX5203 Strugtural Mechanics of Yarns and PC 4 4l olol 4
Fabrics
9. | TX5211 Textile Quality Evaluation Lab PC 2 0 0] 2] 1
10.| TX5311 Computer Aided Textile Design PC 2 0 0|2 1
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
S. |COURSE CATE |CONTACT
No CODE COURSE TITLE GORY | PERIODS L TP C
THEORY
1. TX5212 Technical Seminar EEC 2 0 2 1
2. TX5313 Project Work (Phase | ) EEC 12 0 121 6
3. TX5312 | Internship EEC - 0 0]|1
4. | TX5411 | Project Work (Phase Il) EEC 24 0 |24 |12




TX5101 THEORY OF SHORT STAPLE SPINNING LTPC
40014
OBJECTIVES
e To enable the students to learn the theory of various operations carried out at
different stages of yarn spinning, which would be helpful them in understanding the
influence of various parameters on quality and productivity of short staple yarn.

UNIT | FIBRE DISPERSION AND CLEANING 18
Necessity of fibre-individualization; fibre opening and cleaning in blow-room machinery;
forces acting on the fibre during carding operation; the mechanism of fibre dispersion, fibre
transfer, short fibre removal and trash removal; entanglement and disentanglement of fibres;
theory of hook formation; the new approaches to improve fibre-dispersion in carding operation;
mechanism of removal of short fibre, neps and trash in comber.

UNIT 1l ATTENUATION AND FIBRE STRAIGHTENING 18
Principle of roller drafting and its application in yarn production; ideal drafting; factors
affecting drafting force, fibre dynamics during drafting, drafting irregularities and their causes and
remedies; amount of draft and draft distribution on strand irregularity; the function ofaprons in
roller drafting; limitation of apron-drafting and the scope for improvement; mechanism of wire-point
drafting and its application in yarn production; merits and demerits of wire-point drafting;
comparison of wire-point drafting with roller drafting; influence of fibre- extent on yarn quality;
improvement of fibre-extent by carding, drafting and combing actions.

UNIT 1l TWISTING 12
Twisted yarn geometry, forces acting on fibre and yarn during twisting, effect of fibre helix angle on
strength, parameters affecting optimum twist level; balloon and spinning triangle formation and
their effects on yarn quality and productivity; fundamental requirement to create real twist in a
strand, mechanism of twisting principles in ring spinning; separation of twisting and winding actions
of yarn; ply twisting, twist balance; modified twisting principles - open end twisting, false twisting,
air-jet twisting, air-vortex twisting, up-twisting, two-for-one twisting, hollow-spindle twisting; merits
and demerits of modern twisting system.

UNIT IV FIBRE BLENDING AND LEVELLING 12
Importance of achieving homogeneous blending in fibre-mix; types of mixing during spinning
preparatory process; lateral and longitudinal fibre blending; analysis of fibre blend index values;
process parameters of spinning machinery for processing blended material; influence of
intermediate product uniformity on yarn uniformity; different methods of levelling adopted during
spinning processes.

TOTAL : 60 PERIODS

OUTCOMES
Upon completion of this course, the student shall be able apply the knowledge gained for
e Selecting suitable machine and process variables at different processes of yarn
spinning to produce better quality yarn with maximum productivity and
o Designing processes for producing yarn of required parameters and Innovating design and
process modification.



REFERENCES

1. Carl A. Lawrence “Fundamentals of Spun Yarn Technology”, CRC Press, 2003, ISBN:
978-1-56676-821-4.

2. Doraiswamy I., Chellamani P., and Pavendhan A., "Cotton Ginning", Textile Progress,
Vol. 24, No.2, The Textile Institute, Manchester 1993. ISBN: 1870812484.

3. Grosberg P. and lype C, "Yarn Production: Theoretical Aspects”, Textile Institute, 1999,
ISBN: 1870372034.

4. Klein W., "A Practical Guide to Combing, Drawing and the Roving Frame", The Textile
Institute, Manchester, 1999. ISBN: 1870372287.

5. Klein W., "A Practical Guide to Opening and Carding", The Textile Institute, Manchester,
1999. ISBN: 1870812999.

6. Klein W., "A Practical Guide to Ring Spinning", The Textile Institute, Manchester, 1999.
ISBN: 1870372298.

7. Klein W., "The Technology of Short-staple Spinning", The Textile Institute, Manchester,
1998. ISBN: 1870812980.

8. Klein W., “Rieter Manual of spinning”, Rieter Machine Works, Winterthur, 2014

9. Lord P.R,, "Yarn Production: Science, Technology and Economics", The Textile Institute,
Manchester, 1999. ISBN: 1870372174.

10. Oxtoby E., "Spun Yam Technology", Butterworths, London, 1987

11. Salhotra K.R. and Chattopadhyay R., "Book of papers on Blow room, Card", Indian
Institute of Technology, Delhi, 1998.

12. Shaw J., "Short-staple Ring Spinning", Textile Progress, The Textile Institute,
Manchester, 1982

TX5102 PROCESS CONTROL AND FABRIC ENGINEERING LTPC
400 4
OBJECTIVES
To enable the students to learn the
e Theory of preparation of yarn for fabric formation and different types of fabric
formation techniques and
e Selection and control of process variables during preparatory and fabric formation.

UNIT | WEAVING PREPARATION 12
Yarn quality requirements - weaving and knitting; winding - yarn faults, quality of splice/knot, knot
factor and clearing efficiency, Optimum clearing of yarn; wound yarn package requirements for
different weft insertion system and high speed knitting warping; control of ends break in warping,
warp beam quality requirements; quality control in size recipe, size pick-up control, yarn stretch
control, quality requirements of sized beam — defects and their causes and remedies. Control of
productivity in winding, warping and sizing; Waste control in winding, warping and sizing.

UNIT Il WEAVING 12
Loom accessories — quality requirements and its effects on loom performance; control of
cross ends and missing ends. Loom shed productivity control — loom speed, loom efficiency, loom
stops. Fabric quality control — fabric defects and their causes and remedies; process control for
weaving filament, blend yarn and dyed yarn.



UNIT 1l KNITTING 12
Types of stitches and their influence on knit fabric properties; weft knitting — method of setting the

machine, factors affecting the formation of loops in weft knitting, performance of different yarns,

Fabric defects- causes and remedies.

UNIT IV NON-WOVEN 12

Quality control in web preparation; Influence of material and process parameters on fabric
guality and performance.

UNITV  UNCONVENTIONAL FABRIC FORMATION 12
3D Fabrics — Structure, Comparison of 2D and 3D fabrics, classifications; Multilayer fabrics —
theory, weaving process, fabric properties, applications; 3 D orthogonal weaving — weaving
principles, properties and applications; 3D Braiding — 2D braiding, 3 D braiding, multilayer
interlock braiding, properties and applications of braided fabric ; concept of 3D multi axial warp
knitting.
TOTAL : 60 PERIODS
OUTCOMES
e Upon completion of this course, the student shall be able to select and control the
process variables at preparatory and fabric formation to achieve the fabric with required
qualities.
REFERENCES
1. Ajgaonkar D.B., “Knitting technology”, Universal Publishing Corporation, Mumbai, 1998,
ISBN: 8185027-34-X.
2. Albrecht W., Fuchs K. and Kitteleman W., “Nonwoen fabrics”, Wiley Vch, 2003, ISBN :3-
527-30406-1
3. Anadur S., “Handbook of weaving”, CRC Press, London, 2001.
4. Booth J.E., “Textile Mathematics-Volume 3", The Textile Institute, Manchester, 1977,
ISBN:090073924X.
5. Chandrasekhar lyer, Bernd Mammel and Wolfgang Schach., *“Circular knitting”,
Meisenbach GmbH, Bamberg, 1995, ISBN: 3-87525-066-4.
6. Hu J.,, “3-D fibrous assemblies: Properties, applications and modelling of three
dimensional textile structures”, Woodhead Publishing Ltd., ISBN 1 84569 377 9.
7. Lord P.R. and Mohamed M.H., “Weaving: Conversion of yarn to fabric”, Merrow, 1992,
ISBN: 090409538X
8. Lunenschloss J., Albrecht W. and David Sharp, “Non-woven Bonded Fabrics”, Ellis
Harwood Ltd., New York, 1985, ISBN: 0-85312-636-4.
9. Paliwal M.C. and Kimothi P.D., Process control in weaving, ATIRA Publications.
10. Russel S.J., “Hand book of nonwovens”, Wood head Publishers, Cambridge, England,
2007.
11. Samuel Raz., Warp knitting production”, Melliand Textilberichte, GmbH, Rohrbacher,
1987,ISBN: 3-87529-022-4.
12. Spencer D.J., “Knitting Technology”, Il Ed., Textile Institute, Manchester, 2001,
ISBN:185573 333 1.
13. Talukdar M.K., Sriramulu P.K. and Ajgaonkar D.B., *Weaving: Machines, Mechanisms,
Management”, Mahajan Publishers, Ahmedabad, 1998, ISBN: 81-85401-16-0
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TX5103 POLYMER PHYSICS LTPC
3003
OBJECTIVES
To enable the students to learn about
. Fibre forming polymer characteristics and their related and models
describing fibre structure.
. Conducting of experiments to characterize the polymers and fibres
UNIT | 9
Synthetic fibre forming polymers, definition, terms and fundamental concepts of polymerization;
molecular architecture in polymers-configuration and conformation, random chain model and rms
end-to-end distance of polymeric chain

UNIT Il 9
Glass transition temperature (Tg), Factors affecting Tg, WLF equation; Rubber Elasticity; Melting
and Crystallization, polymer solutions- solubility parameter and its significance to fibre
spinning.

UNIT 1l 9
Newton’s law of viscosity, velocity distribution in flow systems Newtonian and non-newtonian
fluids; mass transfer operations: Fick’s law of diffusion, solid-liquid extraction and drying
operations with application to polymer chips.

UNIT IV 9
Deformation of elastic solid, viscoelasticity and its measurement, non-linear viscoelasticity, yield
behavior of solids and breaking phenomena

UNIT V 9
Mechanical properties of natural and synthetic fibres, moisture sorption behaviour of natural and
synthetic fibres. Models describing fibre structure, Fringed fibrillar and fringed micellar model,
One phase model.
TOTAL: 75 PERIODS

OUTCOMES
Upon completion of this course, the student shall be

o able to correlate the physical properties of polymer to its microstructure

e able to characterize polymers and fibres

REFERENCES

Billmeyer, “Textbooks of Polymer Science”,Srd ed., Wiley, 1984.

Gordon,”High Polymers”, Addision-Wesley, 1963.

Gupta.V.B. and Kothari V.K., “Man Made Fibre Production”, Chapman and Hall, 1985
Hongu T. and Philips G., “New Fibres”, Wood Head Publishing Ltd,1997

Kothari V.K., “Textile Fibres: Developments and innovations”, IAFL Publication, 2000

Odian, “Principle of Polymerizatin”, 3rd ed., Wiley, 1991.
Sperling, “Introduction to Physical Polymer Science”, Wiley, 1986.
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TX5151 STATISTICAL APPLICATIONS IN TEXTILE ENGINEERING LT PC
OBJECTIVES: :

e This course is designed to provide a solid foundation on topics in statistics that can be used
to determine the capability of a textile material to meet the specified requirements by
subjecting the item to a set of physical, chemical, environmental or operating actions, and
conditions. It is framed to address the issues in textile engineering using statistical
applications such as probability distributions, estimation theory, testing of hypothesis,
analysis of variance, non-parametric tests and design an analysis of experiments.

UNIT | PROBABILITY DISTRIBUTION AND ESTIMATIONS 12

Applications of Binomial, Poisson, Normal, t, Exponential, Chi-square, F and Weibull distributions in
textile engineering - Point estimates and interval estimations of the parameters of the distribution
functions.

UNIT Il HYPOTHESIS TESTING 12

Sampling distribution - Significance tests applicable to textile parameters — Normal test, t - test, Chi -
square test and F - test - p-values - Selection of sample size and significance levels with relevance to
textile applications - Acceptance sampling.

UNIT 11l ANALYSIS OF VARIANCE AND NON-PARAMETRIC TESTS 12

Analysis of variance for different models — Non - parametric tests - Sign test - Rank test -
Concordance test.

UNIT IV  PROCESS CONTROL AND CAPABILITY ANALYSIS 12

Control charts for variables and attributes - Basis, Development, Interpretation, Sensitizing rules,
Average run length - Process capability analysis.

UNIT V DESIGN AND ANALYSIS OF EXPERIMENTS 12

2" full-factorial designs - Composite designs - Robust designs - Development of regression Models -
Regression coefficients - Adequacy test - Process optimizations.

TOTAL : 60 PERIODS
OUTCOMES :
After completing this course, students should demonstrate competency in the following topics:

e Applications of distributions and estimation of parameters

e Use statistical tests in testing hypotheses on data.

e List the guidelines for designing experiments, recognize the key historical figures in Design of

Experiments, conduct statistical tests and analyze the results.

e Analyze the significance of sampling and its techniques and different models using ANOVA

o Design and interpret the process control charts

e Analyze the experiments by applying suitable non-parametric tests
The students should have the ability to use the appropriate and relevant, fundamental and applied
mathematical and statistical knowledge, methodologies and modern computational tools.

12



REFERENCES :

1. Douglas C. Montgomery, “Design and analysis of experiments”, John Wiley & Sons,
Singapore, 2000.

2. Leaf G.AV., “Practical Statistics for the Textile Industry, Part | and II", the Textile
Institute, Manchester, 1984.

3. Montgomery D.C., “Introduction to Statistical Quality Control’, John Wiley and Sons,
Singapore, 2002.

4. Ronald D. Moen, Thomas W. Nolan, Lloyd P. Provost, “Quality improvement through planned
experimentation’, McGraw-Hill, 1998.

TX5201 COLOURATIONS AND FUNCTIONAL FINISHES LT PC
40014
OBJECTIVES
e To enable the students to learn various finishes applied on the textile fabrics for
different applications.

UNITI  INKIJETPRINTING 12
Concept and, methods of inkjet printing; colour separation; selection of dyes and developments in
inks; techno-economical features.

UNITII  ENZYMESINPROCESSING 12
Enzymes; Enzymes Kinetics; Enzymes in Chemical processing

UNITIII  COATING 12
Coating polymers and auxillaries; Coating techniques and Coated fabric assessment.

UNITIV ~ SOILRELEASEANDANTISTATICFINISHING 12
Detergency and soil release concepts; soil release agents; applications of soil- release finishes
and testing; antistatic finishes- measurement, mechanism and antistatic agents applied on
substrates.

UNITV ~ UVPROTECTION ANDAPPLICATIONSOFNANOTECHNOLOGY 12
UV radiation; factors affecting UV protection; UV protection finishes; measurement of UV
protection. Synthesis of Nanomaterials used in Textiles; Nanocoating methods on textile
substrates.
TOTAL:60 PERIODS
OUTCOME
e Upon completion of this course, the student shall be able to state the
Need for functional finishes and methods of application of finishes and its evaluation

REFERENCES
1. Cavaco-PauloA. andGubitzG.,“Textile processing with enzymes”,Woodhead
Publishing Ltd,Cambridge,UK,2003.
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2. Choudhury A.K.R.,* Modern concepts of colour and appearance”, Oxford and IBH
Publishing Ltd, 2000.

3. Freifelder D.,"Molecular Biology",JonesandBartlettPublishersinc.1987.NierstraszV.and
Cavaco-PauloA.,“Advances in textile biotechnology”, Woodhead Publishing Ltd, Cambridge,
UK,

2010.

4. McLarenK.,“Thecolorscience of Dyes & Pigments”,AdamHilgerLtd.,1983,ISBN0-85274-426-9.

5. ParkJ.,“Instumental Colour formulation:APracticalguide”, WoodheadPublishing,1993,
ISBN0901956546.

6. SuleA.D.,“"Computer colour analysis”,New Age International Publishers,2002.
7. UijiieH., Digital Printing of Textiles”, Woodhead Publishing Ltd, Cambridge, UK, 2006.

TX5202 TEXTILE QUALITY EVALUATION LTPC
300 3
OBJECTIVES
To make the students to
e Understand different characteristics of yarns and fabrics
e Understand the effects of fabric characteristics on its end uses
e Test the yarn and fabric samples
e Analyze the various reports generated during quality evaluation of yarns and fabrics and
e Interpret the results obtained through these reports for process and quality control.

UNIT | MASS VARIATION OF TEXTILE STRANDS 5
Depiction of mass variation of textile strands in time and frequency domain; interpretation and
significance of U% and CV% for textile strands; classification and analysis of yarn faults created
by mass variation

VARIANCE LENGTH CURVES AND SPECTGROGRAM OF TEXTILE STRANDS 13

Effect of specimen length and total length on mass variation measurements of textile strands;
theory of construction of VL curve; analysis of variance length curves to understand and
avoid the introduction of mass variation during the spinning operation; determination of
periodic mass variation in the form of spectrogram; determination of theoretical wave length from
spectrum; comparison between normal and ideal spectrum; type of faults and their
representation in spectrogram; interpretation of superimposed waves in spectrogram

UNIT 1l TENSILE PROPERTIES OF YARN 5
Influence of testing factors on yarn tensile properties; measurement and application of yarn
modulus; creep and stress relaxation of yarn; significance of estimating minimum yarn strength

UNIT I MECHANISM OF FABRIC FAILURE 4

Mode of fabric failure — tensile, tear, abrasion, slippage, bursting and fatigue; influence of fibre,
yarn characteristics and fabric structure on fabric failure

14



UNIT IV COMFORT AND LOW STRESS MECHANICAL PROPERTIES 9
Role of transmission properties on thermal properties and thermal comfort viz., air permeability,
water vapour permeability, resistance to penetration of liquid water, resistance to flow of heat
and electrical conductivity; low stress mechanical properties during tensile, compression,
bending, shear and buckling deformation; influence of low stress mechanical properties of fabrics
on fabric handle, tailorability and sewability

UNIT V FABRIC APPEARANCE AND OTHER PROPERTIES 9
Study of fabric appearance in terms of drape, formability, crease recovery, wrinkle recovery and
pilling resistance; influence of fibre, yarn characteristics and fabric structure on the fabric
appearance; evaluation of fabric properties like dimensional stability, flammability, impact
resistance, absorbency
OUTCOMES
Upon completion of this course, the student shall be able to apply the knowledge gained to
e Analyze and interpret the results obtained from quality evaluating systems of yarns and
fabrics and
o Design fabrics with appropriate characteristics for the required end uses.
TOTAL : 45 PERIODS
REFERENCES
1. Bishop D.L., “Fabrics: Sensory and Mechanical Properties”, Textile Progress Vol. 26/3,
1994. ISBN: 1870812751.

2. Furter R., “Evenness testing in yarn production: Part 1, The Textile Institute,
Manchester,1982.
3. Furter R., "“Evenness testing in yarn production: Part II’, The Textile Institute,

Manchester,1982.

4. Furter R., “Strength and elongation testing of single and ply yarns”, The Textile Institute,
Manchester, 1985.

5. Instrumentation in the textile industry”, Vol. 1; 1996, Instrument Society of America,
1997, ISBN:1556175973.

6. Kothari V.K., “Progress in Textiles: Science & Technology Vol. 1, Testing and Quality
Management”, IAFL Publications, New Delhi, 1999, ISBN: 81-s901033-0-X.

7. Laing and Sleivert, “Clothing Textiles and Human Performance”, Textile Progress, Vol.
32/4, 2000.

8. Li, “The Science of Clothing Comfort”, Textile Progress, Vol., 29/3, 1997,
ISBN:1870372247.

9. Lord P.R. and Grover G., “Roller drafting”, Textile Progress, Vol. 23 No.4, Textile
Institute, 1993, ISBN:1870812468.

10. Ponmwan, J.O, “The Thermal Insulation Properties on fabrics”, Textile Progress, Vol.
24 ,No.4, Textile Insttitute, 1993, ISBN: 1870812654.

11. Seyam, “Structural Design of Woven Fabric: Theory and Practice”, Textile Progress, Vol.,
31/3, 1999.

12. Slater K., Charles C., Thomas Springfield I.L., “Human Comfort”, 1985.

13. Steadman R.G., “Cotton testing”, Textile Progress, Vol. 27, No.l.Text.Inst, 1997,
ISBN:1870812859.

14. Ukponmwan J., Mukhopadhuau A. and Chatterjee K., “Pilling”, Textile Progress, Vol
28/3, 1996. ISBN: 1870372153.
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TX5203 STRUCTURAL MECHANICS OF YARNS AND FABRICS LTPC
400 4
OBJECTIVES
To enable the students to learn about
e The structure of ideal and real yarn, migration of fibres in the yarn, breakage mechanism of
yarn, mechanics of blended yarns and relationship between structure and property of yarns.
o Geometrical properties of fabrics and its relationship with the mechanical properties
of fabric and
e Theory and evaluation of fabric hand.

UNIT |

GEOMETRY OF TWISTED YARNS 12
Idealized helical yarn structure; yarn count and twist factors, twist contraction; Limits of twist.
PACKING OF FIBERS IN YARNS

Idealized packing; measurement of packing density and radial packing density of yarn; Packing in
actual yarns; Specific volume of yarns; measurement of yarn diameter.

UNIT Il 12
FIBRE MIGRATION

Ideal migration, tracer fiber technique, characterization of migration behavior, migration in spun yarns,
mechanisms of migration, effect of various parameters on migration behavior.

UNIT Il 12
MECHANICS OF CONTINUOUS FILAMENT YARNS

Analysis of tensile behavior; prediction of breakage; analysis of yarn modulus by energy method;
observed extension and breakage of continuous filament yarns;

MECHANICS OF STAPLE FIBRE YARNS

Theoretical analysis of tensile behavior; deduction based on fiber obliquity and slippage; influence of
fiber length, fineness and friction on tensile behavior ; strength prediction model for blended yarns.

UNIT IV 12
GEOMETRY OF CLOTH STRUCTURE

Geometry of Plain and Non-Plain weaves; Peirce and Olofsson models; crimp ratio and thread
spacing; Jamming of threads; Crimp interchange; Balance of crimp.

FABRIC DEFORMATION

Fabric deformation under tensile stress; prediction of modulus; tensile properties in bias direction;
other fabric deformation — compression, shear, bending and buckling; fabric handle; spiral and
skewness formation and its control.

UNIT V 12
KNITTED FABRIC STRUCTURES

Geometry of weft and warp knitted structures, influence of friction on knit geometry; load extension of
warp knit fabrics; biaxial stress behavior of plain-knit fabrics

NONWOVEN STRUCTURES

Structure of felts; mechanical behavior of needle felts; structure of stitch bonded fabrics

16



TOTAL: 60 PERIODS
OUTCOME
Upon completion of this course, the student shall be able to apply the knowledge gained to
o Estimate the parameters related by structure of yarn and
o Engineer the structure of yarn with required properties and end uses.
o Determine the geometrical parameters of woven, knitted and bonded fabrics and
o Correlate the geometry of fabric with the mechanical properties of fabrics

REFERENCES

1. Goswami B. C., “Textile Yarns: Technology, Structure and Applications”, Wiley-Interscience,
New York, 1977, ISBN: 0471319007

2. Hassan M. Berery., “Effect of Mechanical and Physical Properties on Fabrics Hand”, Wood
head publishing Ltd., 2005, ISBN: 13: 978 — 1- 85573 -9185

3. Hearle J. W. S., “Structural Mechanics of Fibers, Yarns and Fabrics”, Wiley Interscience, New
York, 1969, ISBN: 0471366692

4. Hearle J. W. S., John J., Thwaites. and JafargholiAmirbayat., “Mechanics of Flexible Fibre
Assemblies”, Sijthoff and Noordhoff, 1980, ISBN : 902860720X

5. Jinlian Hu., “Structure and Mechanics of Woven Fabrics”, Woodhead Publishing Ltd., 2004,
ISBN: 1855739046

TX5251 CLOTHING SCIENCE LTPC
400 4
OBJECTIVES
To enable the students to learn about the
o Important characteristics of the fabric responsible for its comfort properties and
¢ Different phenomena which take place in the fabric related to the comfort properties of the fabric.

UNIT | CONCEPT OF CLOTHING 12
Need and selection of clothing - definition of comfort - components of clothing comfort - Subjective
perception of comfort: Psycho-Physiological factors of clothing - Aesthetic concepts of clothing -
Various aspects of clothing comfort: thermal comfort - sensorial comfort - body movement comfort.
Comfort variables: Thermal and non-thermal comfort variables

UNIT Il THERMAL MANAGEMENT IN CLOTHING 12
Human-clothing-environment system - Thermo-regulation in human body - Heat balance - Heat loss -
Thermoregulation through clothing system: Heat exchange through clothing. Thermal comfort of
clothing - Measurement of thermal transmission characteristics - Parameters for expressing thermal
characteristics - Effect of body motion and wind.

UNIT 11l MOISTURE MANAGEMENT IN CLOTHING 12
Moisture transport - Liquid water transfer: wicking and water absorption - Principles of moisture
vapour transfer - Evaluation of moisture vapour transmission - Factors affecting heat and mass
transfer through fabrics- Parameters expressing heat and mass transmission- Air permeability and
measurement.
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UNIT IV COMFORT PROPERTIES OF FIBERS, YARNS AND FABRICS 12
Comfort properties of fibers: Physical modification of fibers - Comfort properties of yarns: Effect of
yarn structure characteristics, effect of spinning technique, texturizing - Comfort properties of fabric
structures: Fabric constructional parameters, finishing.

UNIT V COMFORT PROPERTY OF CLOTHING 12
Physical Properties of Clothing and Comfort: Thermal resistance — Water vapor diffusion resistance —
Water holding property — Effect of fabric properties — Radiation exchange — Flammability — Clothing
with internal spaces.
TOTAL: 60 PERIODS

OUTCOME
Upon completion of this course, the student shall be able to

. Understand different phenomena such as wetting, wicking and, heat and moisture

interaction and
. Correlate the property of the fabric with comfort to the wearer.

REFERENCES:
1. A Das, R.Alagirusamy, “Science in clothing comfort”, Woodhead publishing, India ISBN:
978184596789, Jan 2010.
2. G.song, “Improving comfort in clothing”, woodhead publishing services in textiles : 106, ISBN:
184569 539, Jan 2011

TX5211 TEXTILE QUALITY EVALUATION LABORATORY LTPC
0021
OBJECTIVE:

e To practice the students in testing of fibres, yarns and fabrics for important properties.

List of Experiments

Testing of neps in card web, sliver, roving and yarns
Testing of yarns for appearance, twist and diameter using microscope
Measurement of evenness and hairiness
Analysis of evenness, hairiness data, diagram, spectrogram and VL curve
Measurement of single yarn tensile properties
Analysis of tensile property values and stress strain diagrams
Measurement and classification of yarn faults
Analysis of yarn faults

9. Study of creep and stress relaxation behavior of yarns and fabrics
OUTCOMES:

ONOOhWODNME

After the completion this practical course, the students will be able to

¢ Evaluate fiber, yarn and fabric characteristics using different equipments
¢ Analyse the results generated from these equipments
o Apply statistical techniques for better explanation
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List of Equipments (1 each for 30 students)

Projection Microscope, Nep Count Template, Wrap Reel, Wrap Block, Yarn Twist Tester, Single Yarn
Strength Tester, Yarn Unevenness tester, Weighing balance, Yarn appearance Board Winder, Yarn
appearance Board (Standards), Yarn fault classifier (optional)

TOTAL: 30 PERIODS

TX5311 COMPUTER AIDED TEXTILE DESIGN LTPC
0021
OBJECTIVE:
e To impart practical knowledge to the students in developing various textile designs using
software.

LIST OF EXPERIMENTS

1.Different tools used in computer aided textile design software
2.Development of Dobby design with different weaves
3. Development of Jacquard design for any two designs
4. Development of various motifs using software tools
TOTAL:30 PERIODS
Equipment required for 30 students

Licensed CAD textile design software — 6 licenses
Computer — 6 No.

OUTCOMES:
After the completion this practical course, the students will be able to

e Use different tools in computer aided textile design software
o Development of Dobby design, Jacquard design and various motifs using software tools

TX5001 ALTERNATIVE SPINNING SYSTEMS LTPC
30083
OBJECTIVES
To enable the students to learn the
e Theory of yarn formation by rotor spinning, friction spinning, air-jet spinning and other
spinning systems and
o Effect of process parameters used in the spinning system on yarn quality.

UNIT | ROTOR SPINNING 18
Principle of open end spinning; description of the working of the rotor spinning; requirements of the
raw materials; preparation of the sliver for rotor spinning; yarn formation and its structure; yarn
withdrawal and winding; design of rotor, opening roller, transport tube, navel and their implications
on production and yarn quality; developments in rotor spinning machine; production limits;
process control; techno economic comparison with ring spinning.
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UNIT 1l FRICTION SPINNING 9
Principle of yarn formation - DREF-2, DREF-3 spinning systems; developments in friction spinning
systems; raw material requirement; effect of process variables on yarn quality; application of these
machines for different end products; the economics; technological limitations.

UNIT 11l AIR-JET SPINNING 9
Description of the yarn production in air jet spinning machine; feasibility of higher draft
applied in this machine; structure and quality of the air-jet spun yarn; raw materials requirement;
process variables; production of by Airvortex system.

UNIT IV OTHER SPINNING TECHNOLOGIES 9
Production of yarn in PLYfil, self twist, electrostatic, Bobtex spinning systems; working details of the
production of double-rove yarns, wrap yarns and core spun yarns; use of raw materials;
economics of these methods of yarn production; yarn characteristics and their applications.

OUTCOMES
Upon completion of this course, the student shall be able to select

e Process parameters for producing better quality yarn and
e Spinning system to be used (a) for raw materials of different qualities and types and
(b) to produce yarn for specific end use.

REFERENCES

1. Dyson E., "Rotor Spinning, Technical and Economics Aspects ", Textile Trade Press,
New Mills, Stock Port, 1975.

2. Klein W., "New Spinning Methods ", T