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Brief Introduction of Content

This book is an English version regarding initiation technology of energetic material. It introduces
the initiation theory and technology of explosives, propellants and pyrotechhics, in which various stimu-
lus energy modes such as thermal, mechanical, electric, light, and shock energy are transformed into
ignition or detonation initiation, and the initiation application technology such as the constitution, the
construction, the functioning principle and the design consideration of various energy transform system
are also included. The book can be used as the professional English textbook and bilingual-teaching
textbook for the undergraduates and postgraduates of relative majors.
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Preface

This book gathers the research achievements well reflecting the modern initiation
theory and technology. They are classified and introduced respectively, and can represent
the present status and development in the field of initiation technology. The book has eight
chapters which cover the theory and technology involving thermal initiation, mechanical
initiation, electric initiation, laser initiation, flyer initiation, shock initiation, EFT initiation,
SCB initiation. A few of well-chosen exercises are attached to the end of each chapter,
which are helpful for students to enhance their understanding and expression ability for
professional English.

This book is a teaching textbook. It can be used for the study of both the professional
knowledge and the professional English, suitable for the Chinese students such as the
undergraduates, postgraduates and foreign students in the majors such as special energy
source and pyrotechnics, ammunition engineering, fuze, explosion dynamics, explosive
theory, blasting engineering and safety engineering. It can also be used as the bilingual
teaching for Chinese college students, and the professional learning and training books for
researchers and engineers in the relative fields.

Initiation theory and technolugy is a polytechnic subject which bases on chemical
reaction kinetics, mechanics, combustion, explosion dynamics, electronics and dynamic
measurement techniques. It contains the theory and technology on the burning and
explosion characteristics of energetic materials, various initiating principles of energy
transform, and initiating control principles etc. These theory and technology have the
important guidance function for the property design, safety of ammunition and weapon
system.

This book respectively introduces various initiation theories and technology
according to the different initiation modes based on the extensively gathered literature
researches of present and rearranged them. The book well reflects the present
development state and tendency in initiation technology. It can help readers to master
and understand the knowledge in this field rapidly, and meanwhile to learn the
professional English terms.

The relative Chinese textbooks generally introduce the comparatively conventional
initiation by thermal, mechanical, electric, or shock action in details. And overseas
monographs contain the relative contents in partial sections of the books such as explosive
engineering, explosive technology, and etc. But all of them merely introduce the initiations
by laser, EFI and SCB developed from the 80s of last century briefly. This does not match
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the requirements for the present initiation technology development. There has been short
of a textbook which fully introduces the modern initiation theory and technology up to
date. This book meets the needs in the field.

The book includes the following 8 chapters:

Chapter 1 describes the initiation concept, ignition theory of solid, gas and
heterogeneous phases, and the technology application of thermal initiation.

Chapter 2 describes the mechanical initiation concept, the initiation mechanism by
percussion, friction and stab, and the technology application of mechanical initiation.

Chapter 3 describes the electric initiation concept, electric initiation mechanism, the
electric initiation by hot bridgewire, conductive mixture and spark gap, and the technology
application of electric initiation. The bridgewire initiation is emphasized.

Chapter 4 describes the laser initiation concept, laser initiation mechanism, laser
initiation characteristic parameters, the laser initiation technology application for laser
detonators and laser ignition system.

Chapter 5 describes the flyer initiation concept, the theory of exploding accelerated
flyer, Gurney model, and effective charge.

Chapter 6 describes the shock initiation concept, shock and detonation theory, and
actual detonation.

Chapter 7 describes the EBW and EFI initiation concept, electric burst initiation
mechanism, electric burst characteristics, typical EFI initiator design, and EFI initiation
system.

Chapter 8 describes the SCB initiation concept, SCB initiation mechanism, SCB
electric burst characteristics, SCB manufacturing method, SCB produced plasma
characteristics, and SCB initiation application.

The relative reference textbooks published domestically are Explosion Measurement
Techniques and Thermal Explosion. The related contents can also be found in them when
the explosion measurement technology or thermal explosion theory are needed.

To understand and master the knowledge presented in this book, readers need some
familiarity with the elements of chemical reaction kinetics, mechanics, detonation theory,
and electronics in advance.

In order for readers to master the professional English reading and writing habits,
the writers make use of citations of the original to the most and then rearrange the
contents in order. This will enable readers to acquire the sufficient enjoyment of the
splendid languages in reading the original text. Therefore, sincere respect and thanks to
those authors whose monographs, theses and technology reports are quoted in this
book.

During the writing of the book, the graduate students, An Xiaoke, Pang Yan, Xie
Yanling, Jia Hongwei, Zeng Yaqin, Li Kun, Zhu Feng, Yang Guili, assist to compile and
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collate the text, figures and tables. Here deep gratitude to them for their valuable help.

This book is selected as a university textbook of the national 11" 5-year program by
Ministry of Education. And in acknowledgement of the fund by the 11™ 5-year textbook
program from Beijing Institute of Technology & Beijing Institute of Technology Press, the
book has been published.

the Writers
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