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Preface

This book presents a proven systematic approach and template to ad-
vance a failure investigation, including a discussion of the methodology
required, organizational tools, and a review of failure investigation con-
cepts. This book provides a learning platform for personnel from all dis-
ciplines: materials, design, manufacturing, quality, and management.
Guidance is provided in areas such as learning how to define objectives,
negotiating the scope of an investigation, examining the physical evi-
dence, and applying general problem-solving techniques.

The systematic approach explained herein examines the relationship
between various failure sources (e.g., corrosion) and the organization and
conduct of the failure investigation. The examples provided focus on the
definition of and requirements for a professionally performed failure anal-
ysis of a physical object or structure. However, many of the concepts
learned have broader applicability in other areas of business, manufactur-
ing, and life in general.

Professional failure analysis is a multilevel process that includes the
metallurgical analysis of the physical part itself, and also much more. This
book is intended to showcase some of the latest thinking on how the
different “layers” of a failure investigation process should work together
leading to a concise, well-supported and well-documented root cause, re-
sulting in corrective action when the investigation is complete.

Failure investigations cross company functional boundaries and are an
integral component of any design or manufacturing business operation.
Learning the proper steps to organize and professionally conduct inves-
tigations is essential for solving manufacturing problems and assisting
with redesigns. Examples of how competent materials engineers can use
these concepts in a failure investigation are emphasized here.

After completing this book, readers shall have the mindset that a well-
organized failure investigation is the proper method and will take action
to apply the concepts learned. At first, it may be difficult for your custom-
ers to appreciate the time and effort it takes to conduct a successful failure
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investigation. Perhaps they want you to conduct their investigation a spe-
cific way and according to their preferences. They may already have a
“silver bullet theory” they just want you to confirm. Remember, Rome
was not built in a day. You will not convince anybody in five seconds; it
takes time. Once your customers see how well the methods presented in
this book work and how convincingly the evidence leads to the root cause
and corrective actions, they will come around. Readers shall come to
appreciate that a few hours spent in preparation may save a lot of time
and money and may even be the key to achieving a successful conclusion
to the failure investigation.
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