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Preface

This book is written both for the experienced and unexperienced metallographer (ma-
terialographer) who wants specific advice and information. It is also for persons seek-
ing a broader knowledge of metallographic/materialographic specimen preparation
and the examination methods, light microscopy, image analysis, and hardness testing.
Special emphasis has been made on relations between ASTM standards and
metallography/materialography.

The book will be useful for students in courses devoted to practical metallography
and materialography.

The scope of the book is to give relevant information, in an efficient and clear way,
covering the daily work in a metallographic/materialographic laboratory.

Metallographic/Materialographic Preparation

Kay Geels and Michael Rickert (Sections 13.5/6)
Part I is a description of sectioning, mounting, grinding, polishing, and etching of
specimens for examination in reflected light, enabling the reader to understand the
mechanisms of the entire preparation process. This is combined with practical advice
on specimen preparation and an introduction to existing equipment and consumables.

Part II is a “Hands-on” Manual guiding the metallographer/materialographer to
the correct preparation method, based on the material to be prepared and the purpose
of examination. More than 150 methods are indicated covering practically all types of
materials, describing the preparation process from sectioning to etching. This part
also includes a section on Trouble Shooting, covering all stages in the preparation pro-
cess and artifacts developed during the preparation.

Light Microscopy

Wolf-Ulrich Kopp
Part Il is a description of the optical reflected-light microscope with photomicroscopy
giving the reader both an introduction to the subject and a manual for the daily work.
Also, a short introduction to electron microscopy and scanning probe microscopy can
be found in this part of the book.

Quantitative Metallography/Materialography—Automatic
Image Analysis

Daniel B. Fowler
Part IV gives an introduction to quantitative microstructural analysis and automatic
image analysis, both theoretically and practically, with emphasis on the examinations
based on ASTM standards and other types of commonly used analyses.



Hardness Testing

Wolf-Ulrich Kopp
Part V gives a description of the hardness testing methods, Brinell, Vickers, Rockwell,
microhardness and instrumented (nano) indentation testing based on ASTM stan-
dards, both theoretically and as a practical guide.

The Metallographic/Materialographic Laboratory
Kay Geels

Part VI gives directions on how to establish and maintain a modern metallographic/
materialographic laboratory. The important rules and regulations covering occupa-
tional safety are described and commented on.

The authors of this book, representing more than 100 years’ experience with prac-
tical metallography and materialography, have tried to make this book a practical tool
and helpful source of information to all who are involved in the noble art/science of
metallography/materialography—Kay Geels.
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Abbreviations

AFM Atomic Force Microscope
BF Bright Field
CBN Cubic Boron Nitride
DF Dark Field
DIC Differential Interference Contrast
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EDS
EPMA
FIB
MFM
PCB
POL
SEM
SPM
STM
STEM
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Electron Backscatter Diffraction
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Focused Ton Beam

Magnetic Force Microscope
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