
Contents 



CONTENTS 

S.No. Title Page No 

List of Tables 

List of Figures 

List of Plates 

List of Appendices 

Introduction I 

Review of Literature 7 

2.1. Textile Fibres 8 

2.2. Natural Fibres 10 

2.3. Man-made Fibres 17 

2.4. Fibre Evaluation 21 

2.5. Fibre Blending 21 

2.6. Nonwoven 21 

2.7. Needle Punching 23 

2.8. Surface Modification of Fibres 24 

2.9. Composites 25 

2.10. Fabric Evaluation 28 

2.11. Technical Textiles 28 

2.12. Noise Pollution 31 

Methodology 33 

3.1. Survey 35 

3.2. Pilot Study 39 

3.3. Selected Plant for the Study 39 

3.4. Combing 44 

I 

2 

3 



3.5. Selection of Fibres for Blending 44 

3.6. Cutting of Fibres 44 

3.7. Blending of Fibres 45 

3.8. Steps Involved In Web Formation 45 

3.9. Steps Involved In Needle Punching Technique 49 

3.10. Surface Modification of Fibres 51 

3.11. Blending of Fibres for Composites 51 

3.12. Steps Involved In Composite Preparation 52 

3.13. Testing 54 

3.14. Analysis of Test Results 76 

3.15. Nomenclature 76 

4 Results and Discussion 80 

4.1. Findings of the Survey 81 

4.2. Evaluation of Fibre Extraction Methods 82 

4.3. Evaluation of Fibres 84 

4.3.1. Visual Inspection 84 

4.3.2. Chemical Constituents 87 

4.3.3. Mechanical Properties 89 

4.3.4. Physical Properties 89 

4.3.5. Characterization Studies 91 

4.4. Evaluation of Needle Punched Fabrics 102 

4.4.1. Visual Inspection 102 

4.4.2. Mechanical Properties 104 

4.4.3. Physical Properties 109 

4.4.4. Impedance Test 119 



4.5. Evaluation of Composites 123 

4.5.1. Visual Inspection 123 

4.5.2. Mechanical Properties 127 

4.5.3. Morphological Analysis 135 

4.5.4. Thermal Conductivity 140 

4.5.5. Impedance Test 143 

5 Summary and ConclUsion 146 

Bibliography 157 

Appendices 



LIST OF TABLES 

S.No. TITLE 
PAGE 

No. 

1. Nomenclature of Fibres 78 

2. Nomenclature of Needle Punched Fabrics 79 

3. Nomenclature of Composites 79 

4. Evaluation of Fibre Extraction Methods 82 

Visual Inspection of Fibres 85 

Chemical Constituents of Fibres 87 

Mechanical Properties of Fibres 89 

Physical Properties of Fibres 89 

Infrared Spectra of Treated and Untreated Fibres 94 

Results of X - ray Diffraction of Treated and Untreated Fibres 99 

11. Visual Inspection of Fabrics 102 

12. Mechanical Properties of Fabrics 105 

13. MANOVA for Breaking Strength and Elongation (Dry) Fabrics 108 

14. MANOVA for Breaking Strength and Elongation (Wet) Fabrics 108 

15. Fabric Stiffness 109 

16. MANOVA for Fabric Stiffness 111 

17. Thickness, Aerial Density and Air permeability of Fabrics 112 

18. MANOVA for Fabric Thickness, Aerial Density and Air 114 
permeability 

19. Wicking, Sinking, Moisture Content and Moisture Regain of 115 
Fabrics 



MANOVA for Wicking, Sinking, Moisture Content and Moisture 117 
Regain of Fabrics 

Thermal Conductivity of Fabrics 118 

MANOVA for Thermal Conductivity of Fabrics 119 

Sound Absorption of Fabrics (%) 119 

Visual Inspection of Composites 123 

Tensile Properties of Composites 127 

MANOVA for Tensile Properties of Sample S Composites 130 

MANOVA for Tensile Properties of Sample A Composites 131 

Flexural and Impact Strength of Composites 132 

29 MANOVA for Flexural and Impact Strength of Sample S 133 
Composites 

MANOVA for Flexural and Impact Strength of Sample A 135 
Composites 

Thermal Conductivity of Composites 140 

MANOVA for Thermal Conductivity of Sample S Composites 141 

MANOVA for Thermal Conductivity of Sample A Composites 141 

Sound Absorption of Composites (%) 143 



LIST OF FIGURES 

S.No. TITLE PAGE No. 

Evaluation of Fibre Extraction Methods 83 

Visual Inspection of Extracted Fibres 86 

Chemical Composition Sample S Fibre 88 

Chemical Composition Sample A Fibre 88 

Mechanical Properties of Fibres 90 

Physical Properties of Fibres 90 

Infrared Spectra of Sample 5 95 

8. Infrared Spectra of Sample A 95 

9. Infrared Spectra of Sample ST 96 

10. Infrared Spectra of Sample AT 96 

11. XRD Pattern of Sample 5 98 

12. XRD Pattern of Sample ST 98 

13. XRD Pattern of Sample A 98 

14. XRD Pattern of Sample AT 98 

15. DSC Heating Curve of Sample S 101 

16. DSC Heating Curve of Sample A 101 

17. Visual Inspection of Fabrics 103 

18. Breaking Strength of Fabrics 110 

19. Breaking Elongation of Fabrics 110 

20. FabricStiffness 110 



Fabric Thickness (mm) 113 

Fabric Aerial Density (g/m2 ) 113 

Fabric Air permeability (c.cicm.sq.Isec.) 113 

Fabric Wicking 116 

Fabric Sinking 116 

Fabric Moisture Properties 116 

Thermal Conductivity of Fabrics 120 

Sound Absorption Coefficient of Fabrics 120 

Sound Absorption Coefficient of Fabrics 120 

Visual Inspection of Sample S Composites 124 

Visual Inspection of Sample A Composites 125 

Tensile Properties of Sample S Composites 128 

Tensile Properties of Sample A Composites 128 

Flexural and Impact Strength of Sample S Composites 134 

Flexural and Impact Strength of Sample A Composites 134 

Thermal Conductivity of Sample S Composites 142 

Thermal Conductivity of Sample A Composites 142 

Sound Absorption Coefficient of Sample S Composites 144 

Sound Absorption Coefficient of Sample A Composites 144 



LIST OF PLATES 

S.No. TITLE PAGE No. 

 Sansevieria roxburghiana Plant 41 

 Agave vera-cruz Mill Plant 41 

 Collected Sansevieria roxburghiana Leaves 41 

 Agave vera-cruz Mill Leaves Without Spines 41 

 Mechanical Decortication 43 

 Drying of Fibres 43 

 Crushed Leaves 43 

 Running Water Retting 43 

 Washing of the Fibres 43 

 Stagnant Water Retting 43 

 Fibre Combing Using Hackles 48 

 Cut Fibre 48 

 Fibre Blending 48 

 Pre-opening 48 

 Mixing 48 

 Fine Opening 48 

 Carding 50 

 Crosslapping 50 

 Pre-needling 50 

 Main Needling 50 



Alkali Treatment of Fibres With NaOH 53 

 Polypropylene Web 53 

 Hand Laid Web 53 

 Inserting the Hand Laid Web into Carding Machine 53 

 Preparation of the Mould 63 

 Uni Polymer Composite Machine 63 

 Tightening of the Jaws 63 

 Scanning Electron Microscopy 63 

 FT-IR Spectrophotometer 63 

 X - ray Diffraction 68 

 Differential Scanning Calorimetry 68 

 Eureka Tensile Strength Tester 68 

 Thickness Gauge 68 

 Eureka Stiffness Tester 68 

 Shirley Electronic Air Permeability Tester 68 

 Sinking Test 74 

 Hot Air Oven 74 

 Lee's Disc Apparatus 74 

 INSTRON Tester 74 

 Frank Model Impact Tester 74 

 Kalpak Universal Testing Machine 74 



Edward Sputter Coater Apparatus 77 

Standing Wave Apparatus 77 

SEM Photograph of Sample S 92 

SEM Photograph of Sample A 92 

SEM Photograph of Sample ST 92 

SEM Photograph of Sample AT 92 

Micrograph of Untreated S - PP Composite (50 wt% S Fibre) 136 

49. Micrograph of Untreated S - PP Composite (60 wt% S Fibre) 136 

50. Micrograph of Untreated S - PP Composite (70 wt% S Fibre) 136 

51. Micrograph of Treated S - PP Composite (50 wt% S Fibre) 137 

52. Micrograph of Treated S - PP Composite (60 wt% S Fibre) 137 

53. Micrograph of Treated S - PP Composite (70 wt% S Fibre) 137 

54. Micrograph of Untreated A - PP Composite (50 wt% S Fibre) 138 

55. Micrograph of Untreated A - PP Composite (60 wt% S Fibre) 138 

56. Micrograph of Untreated A - PP Composite (70 wt% S Fibre) 138 

57. Micrograph of Treated A - PP Composite (50 wt% S Fibre) 139 

58. Micrograph of Treated A - PP Composite (60 wt% S Fibre) 139 

59. Micrograph of Treated A - PP Composite (70 wt% S Fibre) 139 



LIST OF APPENDICES 

S.No. TITLE 

Questionnaire for Market Survey 

Questionnaire for Consumer Survey 

Confirmation Certificate for the Plants 

Proforma Used for Visual Inspection of Fibres 

Proforma Used for Visual Inspection of Fabrics 

Proforma Used for Visual Inspection of Composites 

Fibres 

Needle Punched Fabrics 

Composite Boards 



LIST OF PAPERS PUBLISHED/PRESENTED 

This thesis comprises the following papers 

Kanimozhi, M. and Vasugi, N. Characterization of Agave vera- cruz Mill leaf fibre for 

textile applications— an exploratory investigation, Journal of Natural fibers (under 

correspondence). 

Articles published in journals 

Kanimozhi, M. and Vasugi, N. (2012), Investigations into the Physio—Chemical, 

Mechanical and Structural Characterization of Sansevieria roxburghiana L. fibre, 

International Journal of Fiber and Textile Research, 2 (1): 1-4. 

Kanimozhi, M. and Vasugi, N. (2010), Extraction, fabrication and evaluation of 

Sansevieria roxburghiana fibre, World Journal of Engineering, 7 (3): 69-70. 

Chapters published in books 

Kanimozhi, M. and Vasugi, N. (2012), Characterization of ligno-cellulosic leaf fibre 

from murva plant for textile applications - an exploratory investigation, Biologically 

Active Molecules ISBN: 978-93-8206203-5, Excel India publishers, New Delhi, 49 - 

51. 

Parts of the papers have been presented at the following conferences: 

Kanimozhi, M. and Vasugi, N., Physical characteristics of Agave vera - cruz fibre, 

Emerging Interfaces of Physical Sciences and Technology, University of Petroleum 

and Energy Studies, Dehradun, 141h_ 161h June 2011. 

Vasugi, N. and Kanimozhi, M. Extraction and evaluation of Sansevieria Trifasiata 

fibres, Advances In Textiles, Machinery Non Woven and Technical Textiles ATNT 

2009, Bannari Amman Institute Of Technology, Sathyamangalam, 71h 
- 

9th Dec 2009. 

Kanimozhi, M. and Vasugi, N. Development of natural fibre nonwovens for 

application in technical textiles, Recent Trends in Textile Technology & Management, 

Sardar Vallabai Patel International School of Textile Management, Coimbatore, Feb 
3rd 2012. 

Poster presented at the international conference: 

Kanimozhi, M. and Vasugi, N. Characterization of ligno-cellulosic leaf fibre from 

murva plant for textile applications - an exploratory investigation, Biologically Active 

Molecules, Gandhigram Rural Institute - Deemed University, 81h 
- 

10

1 
h  Mar 2012 

Kanimozhi, M. and Vasugi, N. Finding out new market opportunities of snake plant 

fibre in the field of automobiles, 4th Indo Korean Conference On Integrative 

Bioscience Research, Avinashilingam University for women, Coimbatore, 101h & 111h 

Feb 2012. 


