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viii

This monograph is an extension of a paper I wrote in 1998 for a con-
test in Structure, the Struers Journal of Materialography that is published
in Denmark. Although I was employed as a process engineer at a reactive-
metals producer at the time, the paper was based on a project that began
in the late 1980s when I worked for Coors Ceramics Company and Coors
Brewing Company in a corporate materials laboratory in Golden,
Colorado. The Coors companies now have completely separate manage-
ment and stockholders, but I spent over a decade preparing and examining
microstructures for the company now known as CoorsTek, Inc. and its
subsidiaries in the ceramics industry. That aforementioned project re-
sulted in a paper that was published by the Journal of the American
Ceramic Society and two binders full of notes, drawings, and micro-
graphs. I used some of these notes and techniques that I had developed in
my master’s thesis. The Journal paper, the Structure paper, and parts of
the thesis became the basis of this book.

This book is hardly an exhaustive research summary, but it does con-
tain a list of references at the end of each chapter. The references include
many of the more common metallography books and papers from the ce-
ramic journals that detail novel etching techniques and measurement
methods. The Suggested Reading lists direct the reader to more compre-
hensive sources of information, primarily engineering textbooks, on top-
ics that are presented here only in brief.

In regard to the vernacular of ceramography, optical microscope is not
used, because all microscopes, even electron microscopes, are optical in-
struments. Microscope, in this text, implies a visible-light microscope,
and any other type of microscope is specified explicitly. All the micro-
graphs in this book are bright-field images, except as noted. (Bright-field
is the form of illumination that causes specularly reflected surfaces nor-
mal to the axis of the microscope to appear bright.) Most of the specimens
are from actual ceramic devices manufactured in the late 1980s to the mid-
1990s by numerous companies around the world. These devices were
pulled from the production line for quality-control purposes or sent in
from the field for failure analysis. The fabrication methods, where known,
are provided in the figure captions. A few of the specimens are experi-
mental compositions and are noted as such.

I thank the many colleagues and mentors who have aided in my under-
standing of ceramics and optical instruments over the years. Among them
are Doris Cheever; the late Dan Briggs; John McLane; Terry Brog; Mike
Readey and Dan Schmidt at Coors; Professors Mike Haun, Dennis
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Readey, and Bob Frost; fellow graduate students Dave Price and Chan
Young Kim at the Colorado School of Mines; Seaton McLennan at Linn-
Benton Community College; and James Bennett, Keith Collins, Cheryl
Dahlin, Paul Danielson, Cindy Doğan, Dale Govier, Al Hunt, Larissa
Iverson, Jasper Kwong, Joe Perry, and Art Petty at the Albany Research
Center.

I also thank Charles A. Parker of Honeywell Aircraft Landing Systems
and Roy W. Rice for their critical reviews of the manuscript; Scott Henry,
Bonnie Sanders, and their staff at ASM International for their attention to
the publishing details; and the correspondents named in some of the fig-
ure captions who generously contributed images from their research.

Richard E. Chinn

Preface / ix

00FM_Ceramography_ASM  10/11/02  1:20 PM  Page ix

© 2002 ASM International. All Rights Reserved.
Ceramography: Preparation and Analysis of Ceramic Microstructures (#06958G)

www.asminternational.org



x

About the Author

Richard Chinn earned his B.Sc. in metallurgical engineering and
M.Sc. in materials science at the Colorado School of Mines in Golden,
Colorado, USA. He worked for the Coors companies in Golden for a
decade as a materials engineer, where he gained experience in both tech-
nical ceramics and aluminum beverage cans. He was a process engineer at
a ferroalloys smelter in Ohio and a reactive-metals smelter in Oregon be-
fore joining the United States Department of Energy’s Albany Research
Center as a materials research engineer in 2000. He is a registered profes-
sional engineer in Colorado and Oregon and has been a certified quality
engineer of the American Society for Quality since 2000. He also holds
credentials from the American Society of Nondestructive Testing and the
Materials Engineering Institute. He is active in the American Ceramic
Society and the Oregon chapter of ASM International.

00FM_Ceramography_ASM  10/11/02  1:20 PM  Page x

© 2002 ASM International. All Rights Reserved.
Ceramography: Preparation and Analysis of Ceramic Microstructures (#06958G)

www.asminternational.org



xi

Subroutine 3.1
Cleaning and Drying Sawed Specimens . . . . . . . . . . . . . . . . . . . 22

Subroutine 4.1
Cleaning Ceramographic Mounts . . . . . . . . . . . . . . . . . . . . . . . 37

Subroutine 5.1
Removing the Encapsulation from a Mounted Specimen . . . . . . 52

Subroutine 7.1
Leveling a Specimen for Reflected-Light Viewing 
in an Upright Microscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

List of Subroutines

00FM_Ceramography_ASM  10/11/02  1:20 PM  Page xi

© 2002 ASM International. All Rights Reserved.
Ceramography: Preparation and Analysis of Ceramic Microstructures (#06958G)

www.asminternational.org



 

ASM International is the society for materials 
engineers and scientists, a worldwide network 
dedicated to advancing industry, technology, and 
applications of metals and materials. 
 
ASM International, Materials Park, Ohio, USA 
www.asminternational.org 

 
This publication is copyright © ASM International®. All rights reserved. 
 

Publication title Product code 
Ceramography: Preparation and Analysis of Ceramic 
Microstructures 

06958G 

 
To order products from ASM International: 

Online Visit www.asminternational.org/bookstore 

Telephone 1-800-336-5152 (US) or 1-440-338-5151 (Outside US) 
Fax 1-440-338-4634 

Mail Customer Service, ASM International 
9639 Kinsman Rd, Materials Park, Ohio 44073-0002, USA 

Email CustomerService@asminternational.org 

In Europe 

American Technical Publishers Ltd. 
27-29 Knowl Piece, Wilbury Way, Hitchin Hertfordshire SG4 0SX, 
United Kingdom 
Telephone: 01462 437933 (account holders), 01462 431525 (credit card) 
www.ameritech.co.uk 

In Japan 
Neutrino Inc. 
Takahashi Bldg., 44-3 Fuda 1-chome, Chofu-Shi, Tokyo 182 Japan 
Telephone: 81 (0) 424 84 5550 

 
Terms of Use. This publication is being made available in PDF format as a benefit to members and 
customers of ASM International. You may download and print a copy of this publication for your 
personal use only. Other use and distribution is prohibited without the express written permission of 
ASM International. 
 
No warranties, express or implied, including, without limitation, warranties of merchantability or 
fitness for a particular purpose, are given in connection with this publication. Although this 
information is believed to be accurate by ASM, ASM cannot guarantee that favorable results will be 
obtained from the use of this publication alone. This publication is intended for use by persons having 
technical skill, at their sole discretion and risk. Since the conditions of product or material use are 
outside of ASM's control, ASM assumes no liability or obligation in connection with any use of this 
information. As with any material, evaluation of the material under end-use conditions prior to 
specification is essential. Therefore, specific testing under actual conditions is recommended. 
 
Nothing contained in this publication shall be construed as a grant of any right of manufacture, sale, 
use, or reproduction, in connection with any method, process, apparatus, product, composition, or 
system, whether or not covered by letters patent, copyright, or trademark, and nothing contained in this 
publication shall be construed as a defense against any alleged infringement of letters patent, 
copyright, or trademark, or as a defense against liability for such infringement. 




