it
I

Housebeautiful &

-xclusive
Design ldeas
from the Pros




Designer
Secrets

Exclusive Design Ideas from the Pros

P 3 from the Editors of
| .. House Beautiful
Magazine

Text by Kate Sloan

HEARST BOOKS

A division of Sterling Publishing Co., Inc.

New York / London
www.sterlingpublishing.com



Copyright © 2005 Hearst Communications, Inc.

All rights reserved. The written instructions and photographs in this volume
are intended for the personal use of the reader and may be reproduced for
that purpose only. Any other use, especially commercial use, is forbidden
under law without the written permission of the copyright holder.

Library of Congress Cataloging-in-Publication Data is available.
Photography credits are listed on pages 442-445. The publisher has made
every effort to properly credit the photographers whose work appears in this

book. Please let us know if an error has been made, and we will make any
necessary changes in subsequent printings.

10987
Published by Hearst Books
A Division of Sterling Publishing Co., Inc.

387 Park Avenue South, New York, NY 10016

House Beautiful and Hearst Books are trademarks of
Hearst Communications, Inc.

www.housebeautiful.com
Distributed in Canada by Sterling Publishing
¢/o Canadian Manda Group, 165 Dufferin Street
Toronto, Ontario, Canada M6K 3Hé

Distributed in Australia by Capricorn Link (Australia) Pty. Ltd.
P.O. Box 704, Windsor, NSW 2756 Australia

Designed by Liz Trovato
Printed in China

Sterling ISBN 13: 978-1-58816-476-6
ISBN 10: 1-58816-476-4

For information about custom editions, special sales, premium and
corporate purchases, please contact Sterling Special Sales Department at
800-805-5489 or specialsales@sterlingpublishing.com.



Preface

Materials processing with lasers is an expanding field which is
captivating the attention of scientists, engineers, and manufacturers
alike. The aspect of most interest to scientists is the basic interac-
tion mechanisms between the intense light of a laser and materials
exposed to a chemically reactive or nonreactive surrounding me-
dium. Engineers and manufacturers see in the laser a tool which
will not only make manufacturing cheaper, faster, cleaner, and
more accurate but also open up entirely new technologies and
manufacturing methods that are simply not available using stan-
dard techniques. The most established applications are laser ma-
chining (cutting, drilling, shaping) and laser welding. Increasingly,
however, lasers are also being used for surface hardening, an-
nealing, and glazing. Laser chemical processing (micro-patterning
and extended-area processing by laser-induced etching, material
deposition, chemical transformation, etc.) has actual and potential
applications in micromechanics, metallurgy, integrated optics, semi-
conductor manufacture, and chemical engineering.

This book concentrates on various aspects of laser—matter inter-
actions, in particular with regard to laser material processing.
Special attention is given to laser-induced chemical reactions at
gas—, liquid—, and solid—solid interfaces. The intention is to give
scientists, engineers, and manufacturers an overview of the extent
to which new developments in laser processing are understood at
present, of the various new possibilities, and of the limitations of
laser techniques. Students may prefer to read the book sclectively.
not troubling themselves unduly with detailed calculations or des-
criptions of single processes.

The book 1s divided into six parts, each of which consists in turn
of several chapters. The main symbols. conversion factors, abbrevi-
ations, acronyms, and mathematical functions and relations used
throughout the text are listed in Appendices A.1-A.3. The different
materials investigated are listed in Appendices B.1-B.10. These give
readers a quick and comprehensive overview of the “state of the
art” and direct them to the original literature of a particular area of
interest. Tables [-V are intended to encourage the reader to use the



VIl Preface

formulas presented for rapid estimation of various quantities. An
extensive subject index can be found at the end of the book.

[ wish to thank my students and all my staff for valuable dis-
cussions and critical reading of various parts of the manuscript. |
am deeply indebted to Dr. N. Arnold and Prof. B. Luk’yanchuk for
many suggestions for improvements to the manuscript. Last but
not least, 1 wish to express my deep gratitude to my secretary,

Dipl.-Ing. Irmengard Haslinger. for her tireless assistance in writing
this book.

Linz, July 1995 Dieter Bduerle
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