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Preface to the Third Edition

None of the many publications on the reaction of plastics to fire provides a comprehensive
review of the fundamentals as well as of the relevant regulations and test methods. The “Inter-
national Plastics Flammability Handbook™ was first published in 1983 to fill this gap. In the
1980s, major changes occurred in the field of plastics fire behavior ratings on national and
increasingly on international levels. These changes made it necessary to prepare a completely
revised 2" edition of the handbook, which was published in 1990. The last thirteen years saw
a breakthrough in the internationalization of fire testing and classification, particularly in
building, electrical engineering, and transportation. At the same time, the perception of how to
assess the main parameters governing a fire and the role of combustible materials like plastics
were redefined and led to new approaches particularly in the fields of smoke development and
toxicity of fire effluents. All these developments required a comprehensive revision of the
handbook.

To fulfill these demands, the various chapters were revised by experts in the relevant fields. I
should like to express my gratitude to my responsible editors M. Le Bras and S. Bourbigot (1
Fundamentals), M. Mitzlaff (11 Fire protection regulations and test procedures), H. U. Werther
(I1I Fire effluents) and to the more than 40 co-authors, whose expertise and commitment made
the revision of this handbook feasible.

The handbook consists of four parts: After a historical review and a detailed synopsis of the
market situation, Part I describes the basic principles of the burning process, covers the
thermal properties and burning behavior of thermoplastics, foams, thermosets, and elastomers
in depth. Chapters on flame retardants, their mode of action and flame retardant plastics, the
burning behavior of textiles and flame retardant textiles, smoke development and suppression
follow. It is hoped that this will facilitate the reader’s introduction to this complex subject and
also provide the background to a better understanding of the fire test procedures, regulations,
and approval criteria covered in the second part.

Part II starts with an introduction to the methodology of fire testing and describes fire protection
regulations, the fire test methods introduced to satisfy these regulations, and product approval
procedures for combustible products and plastics components in various applications.

The most extensive section in the handbook is devoted to the building sector for which
numerous regulations and test methods were developed in all industrialized countries and
where a tremendous harmonization effort is under way or was already completed.

Further sections cover transportation and electrical engineering where international harmoni-
zation of regulations and test methods has made greater progress. Their number and variety is
thus less extensive. The chapter on furnishings focuses on developments in the European
Union and the US.

Part III deals with the smoke development, toxicity, and corrosivity of fire effluents. These
topics are of increasing public interest and thus covered in some depth.

Part IV, the Appendix, contains listings intended to assist the reader in his daily work.

It is hoped that this book will be of interest to all those concerned with plastics, flame retar-

dancy, fire testing as well as fire protection and will help to better understand this complex
matter.

Jiirgen Troitzsch



How to use this book

Structure

The book commences with an historical synopsis on the topic of fires and an account of the
present situation in fire protection. The market situation for plastics and flame retardants is
covered in some depth. Subsequently the basic principles of the burning process and the
combustion of individual plastics are considered. The thermal properties and burning behavior
of plastics and textiles are examined in the light of the physical and chemical processes taking
place. Methods of rendering plastics and textiles flame retardant and reducing smoke
emissions are covered and the modes of action of flame retardants and smoke suppressants are
explained.

Part I begins with an introduction to the methodology of fire testing followed by discussion of
national and international fire protection regulations and test methods for combustible
materials and plastics. Building fire protection occupies the largest part of the book and is
arranged according to a uniform scheme for all 20 countries, the European Union and ISO
dealt with in Chapter 10. Each section for the respective country commences with an account
of the statutory regulations and continues with a summary of the relevant test methods in the
form of diagrams and tables of test specifications. The reader is thus able to grasp the essen-
tials at a glance. Further details should be taken from the original standards listed in the bibli-
ography at the end of each section.

Officially recognized test institutions and procedures for obtaining official product approval
are listed under the heading “Official approval”. Each section ends with a look at future devel-
opments in the relevant country.

Chapters 11 to 13 are arranged in a similar fashion except that the divisions are according to
subject rather than country.

Fire effluents are dealt with together for the sake of clarity in Part III in Chapters 14 to 17.
Chapter 15 “Smoke development of fire effluents” thus contains all the test methods relevant
to building, transportation and electrical engineering. Chapter 16 covers the basics of the
toxicity of fire effluents and testing principles; Chapter 17 deals with corrosivity assessment
methods and the practice of clean-up procedures of fire effluents.

Part IV ”Appendix” contains various lists including a suppliers’ index for flame retardants and
smoke suppressants, addresses of standards and electrical engineering organizations. The
glossary of technical fire protection terminology and the English, German, and French equiva-
lents of the most important terms will be extremely useful to workers in the field. The
Appendix closes with a list of all the standards and guidelines mentioned in the book and a
comprehensive name and subject index.

References

A bibliography can be found at the end of each chapter and the principal journals and books on
the subject are listed in the Appendix.



XII  How to use this book

lllustrations and tables

[lustrations and tables are numbered consecutively in each chapter. Diagrams of test
equipment include only those features necessary for understanding the method.

The tables of test specifications summarize details of test specimens, specimen position,
ignition source, test duration and conclusions.
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