
Nonwovens: 

Theory, Process, 

Performance, and Testing 

 

Edited by Albin F. Turbak 

Prepared for the Nonwovens Division by: 

Publications Chairman: Albin F.Turbak 

 

TAPPI 

Atlanta, Georgia 

TAPPI PRESS 

1993 

 

The Association assumes no liability or responsibility in connection with the use of 

this information or data, including but not limited to any liability or responsibility 

under patent, copyright, or trade secret laws. The user is responsible for determining 

that this document is the most recent editon published. 

 

Within the context of this work the author(s) may use as examples specific 

manufacturers of equipment. This does not imply that these manufacturers are the 

only or best sources of the equipment or that TAPPI endorses them in any way. 

 

The presentation of such material by TAPPI should not be constructed as an 

endorsement of or suggestion for any agreed upon course of conduct or concerted 

action. 

 

1st Printing 

Copyright 1993 by 

 

TAPPI PRESS 

 1



Technology Park/Atlanta 

P.O.Box105113 

Atlanta, GA 30348-5113 USA 

 

All rights reserved. 

 

Permission of TAPPI is granted to photocopy items for internal or personal use of 

specific clients, for libraries or other users provided that the copying organization pay 

the base fee of $1.00 U.S. per copy, plus $.50 U.S. per.page directly to the Copyright 

Clearance Center, 27 Congress Street,Salem,MA01970 U.S.A.(ISBN 

0-89852-265-X/93 $1.00+$.50pp.) 

 

 

TAPPI Keywords: Absorbency; Capilarity; Dry-laid Systems; Filtration Applications; 

Filtration Theory; Nonwovens; Polymer-laid; Systems; Polymers; Surface Phenomena; 

Wet-laid Systems. 

 

ISBN:0-89852-265-X 

 

TAPPI PRESS Item No. 0101 R-199 

 

Printed and Bound in the United States of  America. 

 

Library of Congress Cataloging-in-Publication Data 

 Nonwovens: Theory, Press, Performance, and Testing/ 

Albin F. Turbak 

Editor 

 Includes biblil0graphical references. 

 ISBN 0-89852-265-X 

 2



 

 

 

Table of Contents 

 

Chapter 1: Overview of Nonwovens 

 Manufacturing of nonwoven fabric 

 Classification of nonwovens 

 Finishing of nonwovens 

 Properties of nonwovens 

 

Chapter 2: Nonwoven Terminology 

Chapter 3: Polymers: Chemistry and Physics 

 Polymer types 

 Polymer synthesis and structure 

   Natural polymers  

   Synthetic polymers 

 Polymer structure/property relationships 

   Physical properties  

   Solution properties 

 

Chapter 4: Capillarity and Surface Phenomena 

 Equilibrium contact angle 

 Contact angle and work of adhesion 

 Capillary condensation of moisture 

 Interfacial and capillary properties  

 Liquid flow in capillary tubes 

 Liquid wicking measurements 

 Flow through porous media 

 Capillary absorption measurements 

 3



 

Chapter 5: Nonwoven Engineering Principles 

 Material Balance  

Steady State 

Complex Steady State 

Transient State 

  Energy Balance 

Heat Transfer 

  Fluid Flow and Viscosity 

Fluid Types 

Capillary Flow 

Flow Through Cylinders 

Flow Through Porous Media 

  Nonwoven Structures and Characteristics 

Fiber Structural Arrangements 

Bonding Types and Locations 

Effects of  Fiber and Conponent Properties and Fabric Structure on final fabric 

properties 

Nonwoven Deformation and Rupture Mechanisms 

  Mechanics of Deformation 

Tensile Mechanics 

Bending Mechanics 

Mechanics of Multiplex Structures 

 

Chapter 6: Wet-laid Systems 

 Raw Materials 

 Forming machinery 

 Bonding 

 Drying 

 Hydroentanglement 

 4



 

Chapter 7: Dry-laid Systems 

 Fiber preparation, blending, opening, feeding 

 Web formation and layering 

   Mechanical web formation 

   Carding and Garnetting 

   Aerodynamic web formation 

   Rando webber and Random card 

 Bonding and web stabilizing 

   Mechanical bonding 

   Needle punching and stitch bonding 

   Thermal bonding 

   Chemical bonding 

   Saturation, print, foam and spray bonding 

   Hydroentanglement 

 

Chapter 8: Polymer-laid Systems 

 Spunbonding processes 

 Docan, Reicofil, Flash Spinning and Lutravil Systems 

Process Variables 

Properties and Applications of Spunbonded Webs 

 The Melt-blow Process 

Process description 

Process variables 

Properties and applications of melt blown webs  

Spunbond and melt-blown process mechanics 

Mass, force, energy, and air flow rate balances 

 

Chapter9: Filtration Theory and Applications 

 Filtration/separation mechanisms 

 5



 Impingement, coalescence and interception 

 Fibers used for filter media 

 Filter media constructions 

 Designing nonwoven filter media 

 Triboelectric effects 

 

Chapter 10: Absorbency and Testing 

 Part A: Testing Methods and Techniques 

 Description of INDA, ASTM, and AATCC tests 

 Part B: Techniques of absorbency measurement 

Demand absorbency and Wicking test 

Liquid retention tests 

Rate of fluid uptake  

 6


