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Paper- III: Specialization Paper
21PHTC03C Nonconventional Fibres for Sustainability
(Applicable for Ph.D part time scholar admitted in August, 2021)
Hrs of instruction/week — 7
No. of credits: 5
Objectives:
e To understand the importance of Nonconventional fibres
¢ To study the sustainability of fibres for various application
e To acquire knowledge about fabrication methods in Technical textiles
e To enhance the knowledge on comprehensive application in the field of Technical textiles.

Unit I Natural Fibers — Plant Fibers & Animal Fibers. Plant. Fibers — Seed Fiber, Leaf 20 Hrs
Fiber, Bast Fiber, Fruit Fiber, Stalk Fiber. Production process of Plant Fibers —
Cotton, Jute, Linin, Hemp. Production process of Animal Fibers — Wool, Silk. Bast
fibers — Ramie, Kenaf. Production Process of Fruit Fibers — Pineapple, Banana,
Coconut.

UnitII Non Woven — Introduction — definition, Classification, Scope & Application of Non- 20 Hrs
woven. Fibers used for Non-Woven — Web Preparation — opening, Cleaning
machine, Production of parallel Laid Web, Cross laid web & Random laid Web.
Bonding methods — Mechanical, Thermal, Chemical / Adhesive, Melt Blown & Spun
lace technique. Finishing of bonded fabrics.

UnitIII Textile Composite: Composite structures-Definition, Properties, types of composite 20 Hrs
material and its Application. Raw materials needed for preparing Composites-matrix
and reinforcing agent. Classification of Textile Composites. Techniques for
producing Nonwoven and Nonwoven Composites.

Unit IV  Technical Textiles: Definition, Growth, Types and Development of Technical 20 Hrs

Textiles. Classification of Technical textiles and its Application. Indian and Global
Technical Textile market. Importance of Sustainability in Technical Textiles.
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Unit VvV

Evaluation of Natural Fibres, Nonwovens and Composite Structures: Testing of 25Hrs
Physical Test & Mechanical Test — Tensile Test, Microscope test, Longitudinal &
Cross Sectional View & Chemical Test. Non Technical Test — Feeling Test & Burn
Test. Visual inspection, Physical Properties- Thickness, GSM, Air Permeability;
Mechanical properties test- Tensile test, compression test, Fatigue test, Fracture
toughness test, Flexural rigidity, Insulation property- Acoustic tests, Thermal
Behaviour and biodegradability.

Total Hours: 105

Course Qutcomes:

Understand the scope of Technical textiles and upcoming technologies
Implement knowledge about sustainable raw materials and its applications
Experiment the techniques of fabrication methods in technical textiles.
Evaluate the sustainability in the field of Technical textiles.

Investigate the potentiality of recycling in sustainable technical textiles.
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Paper III — Specialization Paper
21PHTCO3D Traditional Folk Arts of Southern India
(Applicable for Ph.D part time scholar admitted in August, 2021)

Hrs of instruction/week — 7

No. of credits: 5

Objectives:

Unit I

Unit IT

Unit III

Unit IV

UnitV

e To study about various folk arts of Southern India
e To acquire knowledge about the materials and techniques used in folk arts.
e To explore the uniqueness of folk arts to create products.

Study on Traditional Folk Arts of southern India - History, importance,
techniques and materials used. Characteristic features of folk arts. Scope and field of
Folklore. Concepts of Folklore, lifestyle of the artisans, contribution of folk art in
today’s world.

Traditional folk of different southern states- Tamil Nadu, Kerala, Karnataka,
Andhra Pradesh- Their symbolism, history, materials used, motifs, colours,
techniques. Growth and Prospects, constraints faced by artisans. Role of folk art in
the Indian fashion arena.

Folk art and textile design development - Introduction, interventions in design
development, revival, stylization and adaptation of folk art for textile design
development, transformation of folk art to contemporary textile art. New dimensions
of textile designing with folk art.

Folk art and textile products - Introduction, adaptation of folk art design on
accessories and apparels, inspiration from folk arts for value addition on textile and
fashion products.

Materials and processes- Leather, canvas, fabric. Material sourcing, production
methods involved, storing. Handling of these materials. Design development and
production.

Folk art and new prospects -Research and development using folk art techniques in
making modern fashion/ home accessories. Promotional activities and assistance
rendered to artisans, artist education and training programmes, documentation,
digitalisation and marketing, strategies for future and sustainability of folk arts

Total Hours: 105

25 Hrs

20 Hrs

20 Hrs

20 Hrs

20 Hrs



Course outcome:

Explain different traditional folk arts of various region
Analyze contemporary, folk and regional styles in art forms.
Apply design intervention techniques to uplift folk arts
Substitute appropriate technologies for artisans

Design and develop contemporary textile and fashion products

References:
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Paper I1I Specialization paper
21PHTCO3E Textile Recycling for Technical Textile Applications
(Applicable for Ph.D part-time scholar admitted in August, 2021)

Hours of instruction /week — 7

No. of credits: 5

Objectives:

Unit I

Unit 11

Unit I1I

UnitIVv

To acquire knowledge on recycling textiles for technical applications

To study and understand various resources for recycling and fabrication methods for

preparing technical textiles.

To enhance the knowledge on detailed application of Technical textiles for various purposes

and assessment of end products

Introduction to Technical Textiles

Introduction, definition and scope, Growth and development- future of
technical textiles, Global Technical Textiles Market, Indian Technical Textiles
Market, classifications — Mobil tech, Indu tech, Med tech, Home tech, Cloth
tech, Agro tech, Build tech, Sports tech, Pack tech, Geo tech, Pro tech and
various applications.

Non Conventional Fibers

Introduction, Definition and Scope of Non-Conventional fibers. Importance of Non-
Conventional fibre. Its advantage and disadvantage. Types — Banana, Flax, Jute,
Kenaf, Sugarcane, Pina, Ramine, Bamboo, Soy, Quinoa, Nettle, Mulberry, Hop,
okra, Agave, Cotton grass, Barley, Reygrass, Sabai grass. Properties and uses of
non conventional fibers.

Reclaimed Textile Fibers

Introduction, Sources, Reclaimed fibres to make technical textiles - Pre-treatment,
Ring and Rotor Spinning of Recycled Fibres - Classification the raw material, Types
of Recycling in the Textile and Apparel Industry, Mechanical Recycling, Chemical
Recycling, Textile and Apparel Recycling Programs in the Industry

Processing and Fabrication

Non Conventional Fibers - Extraction of Non-conventional fibre. Importance of
extraction. Methods of extraction , Reclaimed Textile Fibers - Preparatory Process -
Re-granulation, Composite recycling, Recycling methods for composites, Recycling
of garments, Uses in technical textile

Fabrication - Woven — Introduction and Definition. Types of Woven, Weaving
process, Properties and Uses of Woven fabrics. Knitted — Introduction and
Definition. Types of Knits, Knitting process, Properties and Uses of Knitted fabrics.
Non-woven — Introduction and Definition. Types of Non-woven, Preparation of non
woven, Properties and uses of Non-woven fabrics.

20Hrs

20Hrs

20Hrs

20Hrs



Unit V

Evaluation of Technical Textiles 25Hrs
Woven — Introduction and Definition.
Types of Woven, Weaving process, Properties and Uses of Woven fabrics.
Knitted — Introduction and Definition. Types of Knits, Knitting process,
Properties and Uses of Knitted fabrics. Non-woven — Introduction and
Definition. Types of Non-woven, Preparation of non woven, Properties and
uses of Non-woven fabrics.
Total Hours: 105

Course outcomes:

Understands the importance of recycling textiles

Implement knowledge about sustainable raw materials and its applications
Experiment the techniques of fabrication methods in technical textiles.
Evaluate the sustainability in the field of Technical textiles.

Investigate the potentiality of recycling in sustainable technical textiles.
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Paper- I11: Specialization Paper
21PHTCO3F - ADVANCED TEXTILE FINISHES
(Applicable for Ph.D Part-Time Scholar Admitted in August, 2021)
Hrs. of instruction/week — 7
No. of credits: 5

Objectives:

e To gain knowledge on fabric formation
e To learn about textile finishes
e To gain knowledge about antimicrobial and fragrance finishes
Unit I Textile finishes-Introduction, Objectives , Classification. Basic finishes- Singeing, 20Hrs
Desizing, Scouring, Bleaching, Mercerisation, Degumming, Weighting, Carbonising,
Crabbing, Decating, Fulling, Optical brightening, Heat setting, Tentering,
Calendering, Sizing, Softening.

UnitII  Functional finishes-Functional Finishes — Crease resistant finish, Flame retardant 20Hrs
finish, Water repellent finish, Anti-static finish, Stain and Soil repellent finish,
Insects and mite resistance finish, Ultra violet protection, Abrasion resistant,
Antistatic finish, Soil release finish.

Unit ITI  Anti- microbial Finish — Introduction, Objectives, Types - Leaching and Non- 20Hrs
leaching. Antimicrobial Finishing Methods- Pad-dry-cure, Microencapsulation,
Cross-linking, Modification of fiber surface, Nanotechnology. Evaluation of
Antimicrobial finished fabric- Agar diffusion method, disc diffusion method, genetic
method for assessing anti-microbial resistance. Benefits of Antimicrobial finished
textiles.

Unit IV Fragrance finishes — Introduction, Necessity, Technology for Fragrance finishing, = 25Hrs
Micro encapsulation-mechanism of release, Applications of Fragrance finish in
textiles, Evaluation of Fragrance finished fabrics, Benefits of Fragrance finish in
Textiles and Recent Development in Fragrance finishes

Unit V Evaluation of Finished Fabric —Fabric Dimensions - Length, Width, Thickness, 20Hrs
Weight, Air Permeability, Stiffness, Drape, Crease Resistance, Abrasion Resistance,
Pilling, Shrinkage, Bow and Skew. Tensile Properties of Fabrics -Tensile Strength,
Bursting Strength, Tear Strength. Absorbency tests. Colour Fastness of Fabrics -
Colour Fastness to Laundering, Rubbing, Light and Perspiration.
Total Hours: 105



Course Outcomes:

Understand the importance of textile finishes
Acquire knowledge in the types of finishing
Understand the antimicrobial finishing techniques
Develop fragrance finished textile materials
Prepare and evaluate the finished fabrics.
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Paper- III: Specialization Paper
21PHTCO03G Special Finishes on Textiles
(Applicable for Ph. D full time Scholar Admitted in January, 2022)

Hrs of instruction/week — 7

No. of credits: 5

Objectives

Unit I

Unit IT

Unit III

Unit IV

Unit V

To gain knowledge on fabric formation
To learn about the textile finishes
To gain knowledge on performance assessment of finished fabrics

Fiber to fabric —Fibre- Introduction, Classification- Non conventional fibers —
Importance, Extraction. Fabric formation- Weaving, Knitting, Non-Woven and their
properties. Fabric Preparatory Processes: Objectives, Importance, Cellulosic -
Singeing, Desizing, Scouring, Bleaching, Mercerization. Protein- Degumming,
Scouring, Carbonizing. Man-Made- Scouring, Bleaching, Heat Setting.

Textile Finishes- Introduction, Objectives, Types, Classification-Aesthetic finishes-
Special Calendaring, Raised surface, Flocking, Acid finish, Plisse effect, Shearing,
Beetling. Functional finishes- Flame retardant finish, Antimicrobial finish, Insect
and mite resistant, Ultraviolet protection, Crease resistance, Abrasion resistant,
Water repellent, Stain and soil repellent finish, Antistatic finish, Soil release finish.
Anti- microbial Finish — Introduction, Objectives, Types - Leaching and Non-
leaching. Antimicrobial Finishing Methods- Pad-dry-cure, Microencapsulation,
Cross-linking, Modification of fiber surface, Nanotechnology. Evaluation of
Antimicrobial finished fabric- Agar diffusion method, disc diffusion method,
genetic method for assessing anti-microbial resistance. Benefits of Antimicrobial
finished textiles.

Surface modification of textile fabrics-Plasma treatment-Introduction, types,
Ionization radiations- Introduction, High-energy electrons, X-rays, Gamma-rays,
Infrared and UV. Enzymatic surface modification of textiles and Ozone treatment.
Evaluation of Finished Fabric —Fabric Dimensions - Length, Width, Thickness,
Weight, Air Permeability, Stiffness, Drape, Crease Resistance, Abrasion Resistance,
Pilling, Shrinkage, Bow and Skew. Tensile Properties of Fabrics -Tensile Strength,
Bursting Strength, Tear Strength. Absorbency tests. Colour Fastness of Fabrics -
Colour Fastness to Laundering, Rubbing, Light and Perspiration.

20Hxs

20Hrs

25Hrs

20Hrs

25Hrs

Total Hours: 105



Course Qutcomes:

o Acquire knowledge in fabric formation and preparatory processes
o Understand the different textile finishes

e Develop Antimicrobial finish on textiles

o Outline the fabric surface modification techniques

e Evaluate the fabric properties

References
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Paper III Specialization paper
21PHTCO03H Eco-friendly Natural dyes
(Applicable for Ph.D full-time scholar admitted in January, 2022)

Hrs of instruction/week -7
No. of credits: 5
Objectives:
o To study and understand various eco- friendly natural dyes.
e To gain knowledge about the availability of various natural dye sources extraction
techniques.
¢ To explore knowledge on functional properties of natural dyes.

Unit I Overview of natural dyes — Origin of Natural dyes, Definition, Classification, 20Hrs
Advantage and disadvantage of natural dyes. Applications of natural dyes on
textiles — UV protective textiles, Antimicrobial finished textiles, Fragrance finished
textiles.

UnitII  Extraction of natural dye — Importance of extraction, Conventional extraction 20Hrs
methods- fermentation, aqueous, alkaline, acidic and alcoholic extraction methods.
Non-Conventional extraction methods- soxhlet, microwave assisted and Sonicator
methods .Optimization of natural dye extraction —concentration, time, temperature,

PH, M: L ratio.

UnitIII Characterization -Characterization of natural dyes-UV absorption, Thermal 20Hrs
characterization by DSC (Differential Scanning Calorimetry ) and TGA (Thermo
gravimetric Analyser).Separation techniques for natural pigments - Adsorption
Chromatography and Scanning Electron Microscopy to identify natural dyes in
textiles.

Unit IV  Dyeing Process -Desizing, Scouring, Mercerization, Bleaching, Mordanting and  20Hrs
Dyeing. Mordants and Mordanting: Natural and Chemical mordants — selection and
limitations, Optimization of natural mordants concentrations, mordanting
techniques - Pre, post, simu and Meta mordanting. Dyeing - Conventional and Non-
conventional methods of natural dye -Dip and dry, dyeing in high temperatures,
Advanced Dyeing - Padding mangle, Ultrasonic and Nano spray

drying.

UnitV  Evaluation of dyed fabric -Colour Measurement - Evaluation of percent colour ~ 25Hrs
reflectance and Colour strength (K/S). Colour fastness properties - sunlight,
crocking, pressing, washing and perspiration. Wet ability and absorbency property
of dyed fabrics. Physical, mechanical and comfort properties of dyed fabrics.
Total Hours: 105
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Course Outcome:

Understand the availability of natural dye and the need for eco-friendly textiles
Gain knowledge on extraction methods and characterization in natural dyes
Prepare sustainable textiles with natural colourant

Understand the various dyeing process

Develop and evaluate eco- friendly functional textiles
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