Handbook of nonwovens

Edited by
S.J.Russell

WOODHEAD PUBLISHING LIMITED
Cambridge,English



This book contains information obtained from authentic and highly
regarded sources.Reprinted material is quoted with permission,and
sources are indicated.Reasonable efforts have been made to publish
reliable data and information,but the authors and the publishers
cannot assume responsibility for the validity of all materials.Nerther
the authors nor the publishers,nor anyone else associated with this
publication,shall be liable for any loss,damage or liability directly or
indirectly caused or alleged to be caused by this book.

Neither this book nor any part may be reproduced or transmitted
in any form or by any means,electronic or mechanical,including
photocopying,microfilming and recording,or by any information
stortage or retrieval system,without permission in writing from
Woodhead Publishing Limited.

The consent of Woodhead Publishing Limited does not extend to
copying for general distribution,for promotion,for creating new
works, or for resale.Specific permission must be obtained in writing
from Woodhead Publish Limited for such copying.

Trademark notice:Produce or corporate names may be trademarks
or registered trademarks,and are used only for identification and

explanation,without intent to infringe.



Contributor contact details:

1 Development of the nonwoven industry

A WiLson,Nonwovens Report International, UK

Definition and classification

1.2 Dry,wet and polymer-laid nonwovens
1.3 Market structure and development
1.4 Key companies

1.5 References

2 Dry-laid web formation

A G Brypon, Garnett Group of Associated Companies,UK
(Sections 2.1-2.12) and A.POURMOHAMMADI,Consultant,Iran
(Sections 2.13-2.20)

2.1  Introduction

2.2 Selection of raw materials for carding

2.3 Opening of fibers

2.4 Mixing and blending

2.5  Carding: working and stripping principles

2.6  Roller operations

2.7  Card clothing

2.8  Card and Garnett machine configurations

2.9  Card feed control,weight measurement and other control

systems



2.10
2.11
2.12

2.13

2.14
2.15
2.16
2.17
2.18

2.19
2.20

3.1
3.2
3.3
3.4
3.5
3.6

Cross-lapping

Batt drafting

Vertically lapping (perpendicular-laid) web
formation

Airlaid web formation: raw materials and fibre
preparation

Airlaying technology

Development in airlaying

Airflow and fibre dynamics in airlaying
Bonding and web consolidation

Physical properties and practical applications of
airlaid fabrics

Direct feed batt formation

References

Wet-laid web formation

C WHiTE, Consultant, France

Introduction

Background and historical developments
Theoretical basis of wet forming

Raw materials for wet-laid nonwovens
Cellulose fibre preparation

Man-made fibre preparation



3.7 Web-forming process technology

3.8 Bonding system for wet-laid nonwovens
3.9 Finishing

3.10  Product applications

3.11  Sources of further information

3.12 References

4 Polymer-laid web formation

G S BHarT, University of Tennessee, USA and S R MALKAN,
Synfil Technologies, USA

4.1 Introduction

4.2 Resins for spunbonding and meltblowing
4.3 Spunbond fabric production

4.4 Spunbond production systems

4.5 Bonding techniques

4.6 Operating variables in the spunbond process
4.7 Structure and properties of spunbond fabrics
4.8 Spunbond fabric applications

4.9 Meltblown fabric production

4.10  Meltblown characterization techniques

4.11  Characterizatics and properties of meltblown fabrics
4.12  Meltblown fabric applications

4.13  Mechanics of the spunbond and meltblown process



4.14  Composite fabrics and other extrusion processes
4.15  Future trends
4,16  References

5 Mechanical bonding

S C Ananp, The University of Bolton, UK (Sections 5.1-5.8);
D BRUNNSCHWEILER, Consultant,and G SWARBRICK,
Foster Needle Ltd, UK (Sections 5.9-5.13); and S j RUSSELL,
University of Leeds, UK(Sections 5.14-5.19)

5.1 Stitch bonding:introduction
5.2 The Maliwant and Malivilies stitch-bonding systems

5.3 The Malimo stitch-bonding system

5.4 Malipol
55 \oltex
5.6 Kunit

5.7 Multiknit stitch-bonding systems

5.8 Recent developments in stitch bonding

5.9 Needlepunching: introduction

5.10  Needle design and selection

5.11 Penetration depth and other factors affecting needle use
5.12  Needlepunching technology

5.13  Applications of needlepunched fabrics

5.14  Hydroentanglement: introduction

5.15 The principles of hydroentanglemwnt



5.16
5.17
5.18
5.19
5.20
5.21

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

7.1
7.2

Fibre selection for hydroentanglement
Process layouts

Hydroentanglement process technology
Applications of hydroentangled fabrics
Ackonwledgements

References

Thermal bonding

A PourmoHammaDI, Consultant, Iran

Introduction

Principle of thermal bonding

Raw materials

Calender(contact) bonding

Through-air and impingement bonding

Thermal radiation/infra-red and ultrasonic bonding
Thermally bonded fabric structure

Applications of thermally bonded fabrics
References

Chemical bonding

R A CHapmaN, Warwick Innovation Limited, UK

Introcuction

Chemical binder polymers



7.3
7.4
7.5
7.6
7.7

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

Mechanism of chemical bonding
Methods of binder application

Drying

Applications of chemically bonded nonwovens

References

Nonwoven fabric finishing

A | Aumvep, NIRI, UK

Introduction

Wet finishing

Application of chemical finishes
Lamination

Mechanical finishing

Surface finishing

Developing technologies

Fabric inspection

Acknowledgements

Characterisation, testing and modeling of nonwoven

Fabrics

N Mao and S J RusseLL, University of Leeds, UK(Sections 9.1-9.21); B POURDEYHIMI,
Nonwovens Cooperative Research Centre, North Caroline State University, USA
(Selection 9.22)

Introduction: characterization of nonwoven fabrics



9.2
9.3

9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11
9.12
9.13
9.14
9.15
9.16
9.17
9.18
9.19
9.20
9.21

Characterisation of fabric bond structure

Fabric weight, thickness, density and other structural
parameters

General standards for testing nonwovens
Measurement of basic parameters

Measuring fibre orientation distribution

Measuring porosity, pore size and pore size distribution
Measuring tensile propersities

Measuring gas and liquid permeability

Measuring water vapour transmission

Measuring wetting and liquid absorption

Measuring thermal conductivity and insulation
Modelling pore size and pore size distribution
Modelling tensile strength

Modelling bending rigidity

Modelling specific permeability

Modelling absorbency and liquid retention

Modelling capillary wicking

Modelling thermal resistance and thermal conductivity
Modelling acoustic impedance

Modelling filtration properties

The influence of fibre orientation distribution on the



Properties of thermal bonded nonwoven fabrics
90.23  Reference

Index



