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FOREWORD

This handbook presents information and data for high explosives (HEs) of

interest to programs at the Lawrence Livermore National Laboratory (LLNl) and

other Department of Energy (DOE) facilities. It is intended to be useful to

the scientist or engineer, the novice or expert, who needs to develop a new

weapon system, design a physics experiment, or select and/or evaluate an

existing explosive. Research explosives are excluded since most such

compositions are insufficiently characterized.
This compilation is therefore limited to production HEs and their

components. It is intended as a working handbook and not a historical

document. The loose-leaf format is designed to permit easy revision and

updating as new information an^ data become available. Thus, ad. xtions and

corrections are welcomed by the compiler.

High explosives are divided into two classes: initial detonating (or

primary) and noninitiating (or secondary) explosives. The primary HEs, such

as azides and fulminates, are extremely sensitive to ignition by heat, shock,

and electrical discharge; ignition leads to aigh-order detonation of the

material—even for milligram quantities. The use of these HEs is therefore

limited to squibs and starting materials for lo.e-energy detonators. Because

primary explosives have little application at LLFL, this compilation includes

only the properties of lead azide and lead styphnate. Secondary HEs as a

class comprise single compounds or mixtures; the mixtures contain one or more

explosive compounds and one or more of the following ingredients: metals,

binders, plasticizers, sensitizers or desensitizers, oxidizers, and a coloring

agent. Because many of the secondary high explosives (whi'-h are formulated

and manufactured within the DOE complex) are mixtures, the properties of the

additives and binders used are included.

The data are the most up-to-date and accurate available to the knowledge

of the compiler. Some data, however, represent only a range, an

approximat ion, or comparative value; this is especially true of explc ive

mixtures, and such cases are noted in the text as they occur. The sources of

information include textbooks, journal articles, technical reports, memoranda,

letters, and personal communications. Data not specifically referenced were

obtained from an earlier edition of this compilation*; further information and

* Properties of Chemical Explosives and Explosive Simulants, Lawrence
Livermore National Laboratory, Livermore, CA, CCRt-Sl 31$, Rev. I (1974).
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additional references can be obtained from the compiler. References are
listed at the end of each chapter. THE READER IS URGED TO CONSULT THE SOURCE
DOCUMENT TO PROPERLY EVALUATE AND INTERPRET THE DATA GIVEN IN THIS COMPILATION.

The compilation consists of sections on high explosives and nock

explosives, formulation nomenclature (codes), data sheets on individual
materials, and a bibliography. Not ail properties listed in the text and
tables could be adapted to the data-sheet format, however. For the sake of

uniqueness and convenience, in general on*y items not given as references are
included in this bibliography. The references at the end of each chapter

complement the bibliography; m fact they constitute specialized
bibl lograph les.

A list of abbreviations and symbols and a table of conversion factors are
given below. All values and units have been converted to the International
System of Units (SI)*; throughout this handbook, SI values are given in
parentheses following values in English or metric units. The units and
conversion factors are also given on other tables and figures where used.

Reference to a company or product name in this compilation does not imply

approval or recommendat ion of the product by the University of California or

the Department of Energy to the exclusion of others chat may be suitable.

* Standard for Metric Practice, American Society for Testing and Materials,
Philadelphia, PA, ASTM E 38O-76C (I97o).
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