Franz Fourne

Synthetic Fibers

Machines and Equipment, Manufacture,
Properties

Handbook for Plant Engineering, Machine Design,
and Operation

Hanser Publishers, Munich

Hanser/Gardner Publications, Inc., Cincinnati



The Author:
Franz Fourne, Auf dem Heidgen 28, 53127 Bonn, Germany

Translated and edited by
Dr. Helmut H.A. Hergeth, Raleigh, NC, USA, and Ron Mears, Obernburg, Germany

Distributed in the USA and in Canada by
Hanser/Gardner Publications, Inc.

6915 Valley Avenue, Cincinnati, Ohio 45244-3029, USA
Fax: (513) 527-8950

Phone: (513) 527-8977 or 1-800-950-8977

Internet: http: //www.hansergardner.com

Distributed in all other countries by

Carl Hanser Verlag

Postfach 86 04 20, 81631 Miinchen, Germany
Fax: +49 (89) 98 12 64

Internet: http: /www.hanser.de

The use of general descriptive names, trademarks, etc., in this publication, even if the former are not especially
identified, is not to be taken as a sign that such names, as understood by the Trade Marks and Merchandise Marks Act,
may accordingly be used freely by anyone.

While the advice and information in this book are believed to be true and accurate at the date of going to press, neither
the authors nor the editors nor the publisher can accept any legal responsibility for any errors or omissions that may be
made. The publisher makes no warranty, express or implied, with respect to the material contained herein.

Library of Congress Cataloging-in-Publication Data
Fourné, Franz.
[Synthetische Fasern. English]
Synthetic fibers/Franz Fourné.
p. cm.
Translation of : Synthetische Fasern
Includes bibliographical references and index.
ISBN 1-56990-250-X
1. Textile fibers, Synthetic. 1. Title.
TS1548.5.F613 1998
677 .4—dc21 98-36339

Die Deutsche Bibliothek — CIP-Einheitsaufnahme
Fourné, Franz.
Synthetic fibers/Franz Fourné. [Transl. and ed. by Helmut H.A.
Hergeth]. — Munich : Hanser; Cincinnati : Hanser/Gardner, 1998
Dt. Ausg. u.d.T.: Fourné, Franz: Synthetische Fasern
ISBN 3-446-16072-8

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying or by any information storage and retrieval system, without permission in writing
from the publisher.

@© Carl Hanser Verlag, Munich 1999
Typeset in Great Britain by Techset Composition Ltd., Salisbury
Printed and bound 1in Germany by Kosel, Kempten



With many thanks to my wife, Ursula Fourne,
for her support and love



Preface

One hundred years of chemical fibers, and of these more than fifty years of synthetic fibers, do demand an
inventory of the required technologies. While there is literature for the chemistry of the chemical and
synthetic fibers, as well as for the processes and the textile testing technology, it is hardly possible to find
comprehensive descriptions from installation, equipment and machinery manufacture through production
of synthetic fibers and filaments and the manipulation of their properties.

The first book “Synthetic Fibers” was published in 1954 with about 160 pages and a world
production of about 200,000 t/year at that time. The revised second edition from 1964 with 950 pages
covered the total area of production through processing. The annual production of synthetic fibers had
increased to 1.7 million t/year by then. Today, approximately 20 million t/year are produced accounting
for about 45% of the world fiber production. The technical progress connected to this also requires a new
edition which addresses only the first third of the topics covered in the 1964 book on 900 pages.

Further reasons for the new edition are: At the European universities only Chemnitz and Zurich
maintain a department for the design of machines and equipment for the production of synthetic fibers.
Textiles taught within the framework of mechanical engineering departments of other universities focuses
primarily on textile engineering, while the training of the engineers is left to the specific industries. Thus
this becomes an issue for about 1200 fiber production companies and over 1000 machinery makers,
without having a comprehensive overview available. Many of the design elements are also unknown in
the general mechanical engineering. Drive problems, auxiliaries preparation and conditions for auxiliary
plants, as well as mathematical-physical and process technological items are explained in many
examples.

The corresponding electro and micro-processing technology, automation and computer-integrated
manufacturing are not covered in this book, as this would exceed the given frame.

This book is separated into a part on material specific processes, the corresponding installations,
machines, and process data. In a further part the designs and calculations are introduced, also for different
materials and varying function parameters.

The second to last chapter on fiber properties and their manipulation by Mr. Peter M. Latzke reflects a
change in thought over the last 20 years: While the fiber user back then used to receive data sheets on the
specific properties of a shipment, today’s fiber producers have to keep all agreed upon properties constant
for all future shipments and influence their production accordingly to stay within given tolerances.
Production control thus has been replaced by process control that simply supervises the production
parameters. Accordingly, quality systems have been specified in DIN, ISO, etc. Finally, the numerous
conversion factors are shown and the fiber property ranges demonstrated according to a fiber table by
Klemnhansl. Following the wish of practitioners to show most connections in measurable sizes, the author
uses numerous drawings, diagrams, tables, and formulas and only a limited number of photos. He does
want to point out though, that the installations, machines, and parts in the drawings have been built and
installed in praxis.

This book provides a large number of diagrams, data, and companies names, but it does not expect to
be complete or exclusive. There are certainly more companies producing similar or equal products; they
should not feel neglected. Very often production is done according to individual ideas and guidelines,
which can also result in optimum products.
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