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Foreword

We have known Dr Ernst-Christian Koch since meeting him during one of the
International Pyrotechnics Seminar back in the 1990s. Even back then, we knew that
he was more than just a research scientist interested in pyrolants and energetics.
Dr Koch demonstrated a passion for pyrolants beyond that of a hobbyist or an
employee. His enthusiasm is clearly demonstrated by the impressive number of
his patents and publications. Therefore, it comes as no surprise that Dr Koch has
channelled his drive for the dissemination of knowledge about pyrolants, and more
specifically magnesium-Teflon-Viton (MTV) compositions into a clearly written
book. Often, we will receive an email from Dr Koch that directs us to information
about a new patent or publication about MTV. His ability to take a small amount
of information and extrapolate beyond it is just one facet of his talent as a scientist.
It is a pleasure to finally read a book that encompasses some (obviously, not all) of
his knowledge in the field of pyrolants.

This book is unique in that its scope is limited to data about the MTV reaction,
application of the reactions related to MTV, and metal-halogen reactions that
might be substituted for the MTV reaction. The book provides the reader a single
source for research results and data on all compositions related to MTV and the
application thereof. The breadth of references, figures and tables demonstrate the
vast and careful research Dr Koch undertook.

This book fills a void in the collection of pyrotechnic literature because it deals
exclusively with research related to MTV-like compositions. Chapter 9 includes
pictures that enable the reader to actually envision the combustion reaction
of the different metal/fluoride reactions. Chapter 10 and 10.5 Operational Effects
chapters are limited, only because of the availability and security constraints beyond
the author’s control. Chapters delving into previously unconsidered regions and
Chapters 11 and 13 are of notable interest in the context of cyberwar and intellectual
property disputes. Chapters 18 and 19 are a great compilation of the past and current
practices. The history of the incidents involved with MTV manufacturing and the
way processing has evolved to help mitigate explosive incidents is presented in a
straightforward manner. Chapter 15 exemplifies Dr Koch’s ability to look ahead.
His citations in this chapter are abundant for a very limited field of research.
Once again, the author illustrates his ability to take new information/ideas and to
compile them in a useful and informative way.
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Foreword

No other known book documents MTV-like compositions in this depth. This
book can be considered to be a textbook of everything associated with the MTV
composition and, because of the extraordinary amount of documentation of data
about MTV-like compositions, it will make an excellent reference book that all
researchers of pyrolants and energetics must have.

Dr Bernard Douda and Dr Sara Pliskin
Naval Surface Warfare Center,
Crane, Indiana, USA



Preface

Metal /Fluorocarbon pyrolants, similar to black powder, are very versatile
energetic materials with a great many number of applications. Over the last 50
years metal/fluorocarbon-based energetic materials have developed from secret
laboratory curiosities into well-acknowledged standard payload materials for
high-performance ordnance such as countermeasure flares and both strategical
and tactical missile igniters. However, the long-lasting obligation to maintain
secrecy over many of these compositions in most countries affected their further
development and impeded personnel involved in becoming acquainted with the
particular safety and sensitivity characteristics of these materials.

When T first dealt with Magnesium/Teflon™/Viton™ (MTV) in the mid 1990s I
became fascinated by these materials. However, trying to learn more about them
was difficult because of the above mentioned classification issues. Thus my research
aimed at exploring some of the fundamentals of MTV to have good basis to start
further development on. Fortunately, in the meantime the Freedom of Information
Act both in the United States and United Kingdom brought significant relief to
this and has enabled access to formerly classified files. Still the information is not
readily retrievable as the actual content of these files is not well documented. Thus,
in order to establish a reference base for MTV, I have gathered documents from
the public domain over the last 15 years. The present book now is the result of an
attempt to present the most relevant information in a reasonable manner.

Even though carefully compiled, I preemptively apologize for any kind of technical
errors and omissions which I am afraid cannot be completely avoided. However, I
would be glad to receive your critical comments in order to improve future editions
of this book.

I hope you enjoy reading the book as much as I enjoyed writing it.

Brussels and Kaiserslautern, October 2011 Ernst-Christian Koch
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