SPRINGER BRIEFS IN APPLIED SCIENCES AND TECHNOLOGY
MANUFACTURING AND SURFACE ENGINEERING

Bekir Sami Yilbas

Laser Drilling
_ Practical
8 Applications

@ Springer



SpringerBriefs in Applied Sciences
and Technology

Manufacturing and Surface Engineering

Series Editor

J. Paulo Davim

For further volumes:
http://www.springer.com/series/10623


http://www.springer.com/series/8884

Bekir Sami Yilbas

Laser Drilling

Practical Applications

@ Springer



Bekir Sami Yilbas

Mechanical Engineering Department

King Fahd University of Petroleum
and Minerals

Dhahran

Saudi Arabia

ISSN 2191-530X ISSN 2191-5318 (electronic)
ISBN 978-3-642-34981-2 ISBN 978-3-642-34982-9 (eBook)

DOI 10.1007/978-3-642-34982-9
Springer Heidelberg New York Dordrecht London

Library of Congress Control Number: 2012953192

© The Author(s) 2013

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or
information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed. Exempted from this legal reservation are brief excerpts
in connection with reviews or scholarly analysis or material supplied specifically for the purpose of
being entered and executed on a computer system, for exclusive use by the purchaser of the work.
Duplication of this publication or parts thereof is permitted only under the provisions of the Copyright
Law of the Publisher’s location, in its current version, and permission for use must always be obtained
from Springer. Permissions for use may be obtained through RightsLink at the Copyright Clearance
Center. Violations are liable to prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, 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.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



To my mother Ayse, my wife Zahide,
and my daughters Ayse and Merve



Preface

Machining is one of the important areas in the engineering discipline. To meet
today’s challenges, it is necessary to incorporate advanced machine tools in manu-
facturing processes. Laser drilling is considered to be one of the advanced machin-
ing processes filling the gap in the advanced manufacturing systems because of
their precision, low cost, localized processing, and high speed of operation. In
laser drilling applications, a laser beam is used as a heat source increasing temper-
ature rapidly to the melting and evaporation temperature of the substrate material.
Since the arrangements of the optical setting for the laser beam are very precise,
the localized heating can be controlled easily. With recent advancement in laser
technology and computations power, laser drilling application has become almost
an integral part of the aerospace, power, electronic, and sheet metal forming indus-
tries. In laser drilling operations, the physical processes are complicated in nature
and they require a deep understanding of the process to secure improved end-
product quality.

In laser drilling processes, the end-product quality is very important from the
manufacturing point of view. The quality assessment of the end product, such as
drilled hole, can be possible through examining the geometric features of the laser
drilled hole section. One of the methods associated with the quality assessment is
the factorial analysis; in which case, the affecting factors are varied randomly or
with increments to generate the random blocks. Through the statistical testing of
the measurable responses, the significant levels of the affecting parameters can be
identified.

In this book, laser drilling operation is introduced and analysis related to the
drilling mechanisms is presented in Chap. 2. The qualitative and quantitative anal-
ysis of laser drilled holes is accomplished in Chap. 3 to assess the end-product
quality. Chapter 4 deals with the above surface phenomena, which influence the
end-product quality. In the last chapter concluding remarks are included for the
laser drilling process.
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