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INTRGDUCTION

The ENCYCIOPEDIA OF EAPIOSIVES was originally designed az
an ir! srnal research instrument for use by .pexrsonnel of the
Ordnancs Technical Intelligence Agencve At that timo, the
acope of the Encyclopedia included tnly explosives nomenclature
and a brief gtatement of uses for each entry. Preliminary
ressarch, however, quickly revealed that unclessifiesd publicationcs
in the explosives field wore either outdated by the Hscond
World Wer, or were too technical or (oo brief %t¢ be useful
to the novice working with explosives data. The ccope of the
present Encyclopedia was determined by this gap in publicetions

on exnlosives,

The Encyclopedia is intended tc serve as a rzsearch and
reference ald on domestic and foreign explosives, both industrial
and militsry. It has been prepared az 2 preliminary edition with
the hope that its users will readily contribute thoir suggestions,
additions, and general imprcvements. These suggestions will be
incorporated into a later final edition.

The main body of the Encyclopedia is divided into three
sectionss Gloseary, General Section, and Foreign Section. In
addition, there is an appendix and a bibliography.

The Glosnary contains primarily ihose teris which either are
umique to explosives or which have a particular specialized
meaning when applied to explosives, Thus, terms such as _
fthygroscopicity® which do wot change in meaning when describing
explosives are omitted, while those like ¥power" whichk have a
particular definition for explosives are included.

The Ueneral Section is intendsd to cover domestic and foreign
standara explosives that are currently in use, or were in use
during World War I¥. It also includes soms explosive compcsitions
vhich bave been seriously considered for standardisation by the
United States in recent years. With few exceptions, the General
Section dosa not include explosives components, rav materials,
or relatod chemlcalss these ars covered in the apper*ix,
Exceptions have been made for certain importent matsrisls (such
as nitrocellulose) where it was felt that inclusion in the
appendix woald not permit sdequate description. Each entry in the
General Section inclndes (when informa* mn 15 svailable) a
statement on American and forelgn ncmunc.alire, composition,
chavasieristive, munufacturing procesess, uses, and sny .ther
pertisent data, :




The Foredgn Sectlou constitutes an index of foreign expinsives
nomenclaturs. IL le svbdivided into British, Frencu, Germarn,
Rungarian, Ivalian, Japesnese; Russian, and Spenish Terms, This
section directs the usei's attention 4o the eppropriate entry 1ia
the General Section. It is hoped thrt a rore extensive list

of farelpgn terms can bs provided in the futuwe,:

In addition .o the main sections, the Encyclopedia--contains
two appendiczs, The first appendix provides & iist of explosives
constituonts, with o brief statement on the uses of eachs The
second appendix sconsizts of a tabulatien of comparative test
data for selacted explosives to permit the user to compure
certain properties of the listed explosivews.

Finally, & biblicgraphy Las been prepared which prcvides the
118t of sowrces used in preparing the Encjclopedils.

The Encyclopedia was reviewed in draft form by interasted
personnel of Picatinny Arsensl, Dover, New Jersey., In particular,
Dr. B. T. Fedoroff, Mr. 0. E. Shaffield, and Mr. C. G. Dunkle
very geueroucly volunteered their time to correct the numerous
errors and ormisesions in the draft.

R. PO A.
13 Hay 1960
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GLOSSARY

ABSCRBENT

A vor-us naterial which may or may not be combustible &nd
which has uhs ability to abeorb a iiguid explosive {such aa
nitreglycerin) in large quantities for the purpose of making the
trangport snd handiing of the exploaiva both safe and easy,

RTAST {or BLAST EFFE‘T)

The blast of a detonation is the zhock wave emiiited from the
point of detonation, and includes a shock ifrcit, a Liph pressure
area behind the shoek front, and the followipg rerefaction. The
snergy reloased by the detonstion of an axplosive charge compresses
the layer ¢f air around the chargze and forces it outward at high
velocity. This layer of highly compreased air is bounded by an
extremely sharp front known as the "shock fromt.® The shock front
is followed by a high pressure area composed of the gasecus producta
of deSonation which move outward as a strong wind, Because of the
forward inertia of the gaseous products of detonation, the pressurs
in the high prsusure area cannot decrease in velocity as rapidly ss
the pressurs &t the point of detonaticn. Consequently, a low
pressure area is produced, a “rarefaction," behind the high pressure
area. When the pressure drops below the atwpspheris pressire level,
the wind of the high pressurs ares reversea its direction and moves
toward the original detunacion point. Thus, a target smbjected to
the blast of an expiosive musi undergo both a ahnttering shock
front: and pressures in two dirzcetions.

SRISANCE

The brisance of an explosive ie the shock which is produced
when the explosive detonates; that is, brisance is the shattaring
effect shown by an explosive, and depends principally upon the
velocity of datcnsiion of the explosive, and to a lesser éxtent
unpon its energy content.

CRATERING (ov CRATFRING EFKFECT)

The ability of an explosion to move & - antity of earth and
thus form a circular depression in the @ome kivywm as a crater,
A grounce=ieval explocion creates a crater Ly tie acouring aclion
of games; an wndzrground explorion creates ¢ cratar by the
heaving 7«ction of the products of explosion, -




DEFLAGRATION

The procoss of spontanecus surfece burndnz or vaporiszing,
with tho prowctsé of reaction flowing avay [rom iho surface to
gxpose the unirescted material baneath. Each explosive has s
cortoin temperature st which the output of heat iz cufficieniliy
high to persit burring or vaporization to contimue without eny
additional heat from aa cutside source. At this temperature, which
1s callad ths "™ mition tewperature® (ase oatry), Jefisgration
bugins., Deflegration can proceed st differcet >rtesy In ¢ths
case of a finely divided axplosive, deflagration of all the
sarticles can occur alwost instentancuusiy. Confinemeut of the
particles by the viscoaity of gaseous products increasas ths
pressure which in tarn increasoce both tha tewpsrature and tie
rate of reasction. The final ¢ffect wnder confinement is explosica,

which may be violent dsfiagration cr detonation depending upca
ths materisl.

DEN3ITY OF TOADING

The density of loading of an explosive is the ratio hetween
the weight of Lhe explosive and the wsight of ths volume of water
which would £111 the total chazber in which ths chargs 18 loadad.
It is used to determino *he relative density of sxplosives lcaded

in containers such as projectiles and primers.

DESENSITIZER

A substancs introduced into an explosivs compound so as %o
reduce tha axplosive's sonsitivity to initiation by impact, friction,

heat, or by detonation of a primer.

DETONATLON

The almost instantaneous decomposition cf an explosive,
oither by an extremsly rapid combustion or by rupture and rearrango-
ment of tie moleculos thenselves. The explosive reaction is
initisted by tho shock wave (see BLAST), and the reaction suppliass
energy to naintain the shock. 4 detonation can be visualized
ag an explosion wave travalling threugh the high oslvr charge
at ar axtremely high velooity (22,000 to 27,500 ft/sec). Deicnation
i3 the usual ar desired manner of functioning of high explisives.
Low axplonivas, or propsllants, dsually deflagrs.e oo entry)
rather than de’ .ante.




The rawe of advance of tho roaction zon: 4s called the
“dotonsblon rate" or “dutonation velocity." Vhen tha detonation
rate attainn anch g vailue that 1t will continug without dladuatios
throegh o unreasted rRaterlal, 1V 1o culled the “ptable detonaticn
wolootty.” hum tho dotonstion rate is equsd to or greeter then
tho gichla detonation velocity, ti:e resction is 2alled 2 “high-ordsr
datenation.” Whon tho doionatiocu rate 35 lover than the statie

I Ao i e SRR 3 ot B DT R T B0 "R R 0T e Tt e e 0 ke e e e

delonation vaioolty, the rexcticn is callied & "low-order detonatisn,®

DETQIATION RATE or DETQNATION VELOCITY
Ses DETONATION

EXPLOJION
A vioient burs¥ing or upinaion wWithin 2 mater.sd which
results frox a chemlcsl reaction, and which prounces Lont and
noise, and may liberate gas. An explosion may be e deflagration
or a detonation (soe entries). :

EFLOSIVE \
A substaace capable of undssgoing rapld chemioa) rsaction or
<scomposition as degcribed under EXPLOSION. RExplosives may be
classified in several ways de;ending upon the basis of comparison
selectod., Whon oclassified according to {uvir characteristics of
explosion, they may be divided into high explosives (H.EB.) which
dstonate (sncluding initiatir~ and nca-initiating explosives)

and low explosives {L.Z.) which deflagrate (sae entries for HIOM
EXPLOSIVES and PROPELLANTS), When classified according to

chemical composition, they can bs divided into organic coupounds
(including explosives such as nitroglycerin, nitrocelluloss,

TNT, tetracens); inorganic compsunds (such as lead avids,

amwonium nitrate, mercuric fulminate), and aixturea o2 oxidiring

end oxidizable materiels (such as black powdar and sowe solie

rocket propcllants). When classifiecd according %o chemieal
comzosition they can aleo be divided into explosive componnds
(products of chemical reactions bstwecn two ¢r mare substonces)

and oxplosive mixtures (pwoducts of tha physical or mechanical
mixture of two or more substences).




EXPLOSIVE TRAINS

A propoling-caarge explosive train ejsnts the projectiie
fror the weapon end suslly conalsts of a primer, oo ignitsr o
igniting charge, and a propelling charge. Thus a spit of five
from & umall quantity of sonsitive explosive, tha jrimer, initieted
by & blow from the firing pin, is tranmxiti:ed and intensifis? by
the igniter 50 ¢ .2t a larga, relatively inseneitlve propsiling
charge burnas in the proper mammer ovd ejects <'-: zwrojectile fron
ths vore. '

A burgting-charge oxplosive train fregnents the projectiis,
Eid USuaiy CUUSAvLB GI & DIasmSr, GHuIDELOr, beoster, snd bursting
charge. Othor elements sre somstines raouivad, but these four
chargses are fundamental. Tho detonator sstes up a high explosive
wave when initiatad by the priuer, which is intsnaified by ths
booster, and transmdtted to the bursting charge, which then

eplodes with, a high-order detonstion.

EXTRUCIQN

Tha process or method by which csrtain explosives (pﬂnoiplm
80144 propellants) are formed ints comparatively intricate cross-

sectional configurations by being forced through a dis opening of
the proper shaps., Heat 1s usually aspplied to give added plasticity.

FORCE
Sas PM.R

FURL -
The teiw, when sppiied to rocket propsllants, indisates
the uaterial which, by burning, gensratos power (and tbus the

requirod thrust). The fue), generally is mixed with sn axidiser
(ase entry) to parmit combnsticn. Fuels may be solid or liquis.

UIGH-CRDIR DETONATYON
Seo LETOMATION




HIGH EXPLOSIVE (H.E.)

4 materiel vhich norzelly detoratas when subjceled to hset
or shock; 4t will not burn except under epscclal conditionz,
Elgh explosives ars charactarized by the extremo rspidity with
which decompootition and tlast oocwr. They decompose almozt
instantaneously either by extrewsiy rapid combustion, or oy
rupiv e 8nd resrrangement of the molecules themsalves, In sithar

case, geseowr ands/or colid procducts of rsaction are produced. 7The
2l aruptive effoct of the reaction makes a hish expleosive valusvle

ag a bursting oharge, bui precludss itz uss as & propallant
bacauss the gases are formed g9 quickdly that sxcessive pressures
are devaloped which weculd likely burst the barrel £ ‘hes wsapon.

IGNITION TEMPKRATURZ

The mininum temparature of an explosive at imich catdangrition
will begin within s spescified tims period, veusiiy of Lfive ssconis,
In the cass of high explosives deflagratioz takas place so quickiy
as to produoce a detunation,

INHIBITOR

A subatance which is introduced - - > an explosive coaroumnd
to stop or depress undesirablie chamiocsl yeactions during storage,
or to reduce ths rate cf chemical reaction upon explosion.

LoM EXPLOSIVE (L.2.)
8ee PROPELLANT

LOW-CRDER DETOMLYION
Soe DITONATYION

MOHATPT EVPECT
See SHAPED CHARGE

MUNROE EFFECT
8ee BHAPED CUARJE

)




NOW AN EFFECT
Seg SHATED CHARGR

OXIDIZER

A gubstance which iiberatcs oxygen and thereby parmits ths
fuei with which 3. is mixed to burn, Oxidizers may ba solid or
liquid., Jiquid oxidizers ara stored separately iirom the fusl until
combustion is desired. Solid oxidizera are incorporated into :
tus explosive rdxiure. »

POWER

The power, or strength, of an expliosive is ita ability tc
displace the surrounding mediun,

PROPELLANT (LOW EXPLOSIVE, L.E.)

A combustible material which descomposes very rapidly but
does not normally detonate (at high velocity), this acticn
being called deflagration. In decomposition, propellants
producs a large volume of guses which produce enough pressure
to propei & projectile or rocket. Propellants do not ususlly
propsgate a detonation, Undar certain conditions, however,
they may react like high explosivos, that 1s, they may
detonate.

PRIMFRS and FRIMER MIXTURES

A primer mixture is an explosive (eallsd "initiating explosive®)
sensitive to a blow such as that from a firing pin. It is used
to transmit shock or flame to another explosivi, a time slement,
or a detonator, Primers can be classified as friction, posrcussion,
cr elactric primers:

Friction ovrimers are devices which produce a spit of fire
as a result of friction of a rod or wire moving {eithsr by push or
pull) tiarough the primer mixture. They are most commmly uwssd
Zor sepsrate loading ammunition, ‘

. Percussion primars are devices which produce a spit of
firve fyom The Impact of a firing pin or from the impact of the
poroussion davi:; in an inértia-operated fuse.

' Electric primers are devices which are desimed for
initiation by an elzctric current, The electric an: ¢ “ir‘nation
ol:::ric-porouaei.nn primers have largely supplantad the friction
primers,




ENSITIVIZY
Sensitivity to inga_gg is the ease with which an explosive

|27}

meterial expicdes upon the application of meshanical shocik.
Expicsion by impact may be due t¢ tha development 4in the

explosive of "ho®, spota® of finite size. In general; the impact
sensitivity of a1 explosive matarisl increasez with the tuupsrsture,
and the molten matsyial is much more sensitive ¢ the not,

solid waterinl, ‘

Sensiti»-.-t.z to friction 1s the ease with which an explosivs
mate explodes upon the applization of #~iction, Explosion by

friction, like explosion by lmpact, is generally attributed to

hot apots within the explosive material, Ths Iriction-producing

matsrial must bs of & certein degres of hardness and muetv pave 2

melting point higher than the ignition temperature of ths explosive.
Sensitivity to initiation 1s the eass with which an

explosive meterial sixpiccae wher subjected to the sxplosicn of

another material. Io genersl, sansiiivity to initiation is

parallel to sensitivity to impact, but nol te sensitiviey tc

fricbion {or heat). _

SHAPED CHARGE

A shaped charge consists of a high explosive charge (usually
eylindrical) into one snd of which a cone has been sunk, The
cone may or may not be lined with an inert material such as metal
or glass, depending on whether the explosive charge is to be
detonated upon direct conieot with the target (no liner being
usad) or upon a specified distance from the terget, The distance
between tho explosive and the targei 'pon destonstion is called
the “stand-of{®" disteance, When a shaped charge is detunated.
detonation waves are formed which travel in different predetermined
éirsctions in such a mamner ibat they meet and reinforce easch
other (much like light rays reflecting off-a parabolic mirror).
Ihis reinforcing effect is callad the "Munroe effect," alfter the
nman who discovered it. The reinforced detcnation weve farms &
rapidly~-moving Jet which contains in it smail particles of the
collapsing ccne linor. The Jet is followed by the "alug.® vhich
contains the mejor portion of the collapsing cone liner (ths
"Mohaupt effect® or Newman effect”). Ths major damage from a
shaped charge detonation is caused by the jet, which exerts a
pressure upon the target of several hundred thousand stmospheras,
and vhich literally pushss aside the target material by plastic

f a T v



Sheped charges nave besn used in artillery and rocket
ammundtion, demolition charges, and antitenk mines. While
sheped charges may be used in both rotating and non-rotating
projectiles, the -otation of a shaped ciarga projectile can
reduce its effectiveness by ae much e& 50%, Rotating shaped
charge projectiles are, however, more effective than a standard
burgting charge. Shaped charge grenades ind bazooke~typs rockete
¢o not rotate and have 2 resultant greste: penstrating povwer on

armor plate,

SHOCK WAVE
-See BLAST

STABILITY
The ability of an explcsive to retain unaltered its chemizal
and physical properties during a given period of storage, under
normal conditions or sometimes under more severe conditions.
Although explosives are by mature comparatively unstable in their
" structures, all military explosives may be considered to have a
high order of stability at temperatures of from 150 to 25°C
(590 to 779F). Tach explosive has & higher temperature at which
decomposiiion becomes rapidly accelarated and insiability is

pronounced,

STABILIZER

A substance introduced into au eqlosive material for the
purpose of increasing the explosive's ability to withstand
spontaneous chemical decomposition, A stabiliser usually will
react with the producis of decomposition of the parent explcsive
and thereby will prevent these products from accelerating the

decomposition rate.

STABLE DETONATION VELOCITY
See DETONATION

SIAND-OFF DISTANCE
See SHAPED CHARGE




- Bhaped charges nave besn used in artillery and rocket
amaunition, demolition charges, and sntitank mines. While
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charge projectiles are, however, more effective than a standard
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SHOCK WAVE
See BLAST

STABILITY

The ability of an explcsive to retain unaltered its chemiczal
and physical properties during a given period of stowrage, under
normal conditions or scmetimes under more severe conditions.
Although explosives are by nmature comparatively unstable in their
structures, all military explosives may be considered to have a
high order of astability at temperatures of from 159 to 25°C

- (590 to 779F). Tach explosive has a higher temperature at which
decomposiiion becomes rapidly accelarated and insiability iz

pronounced,

STABILIZER

A substance introduced into ai eqplosive material for the
purpoge of increasing the explosive's ability to withstand
spontaneous chemical decomposition. A stabiliser usually will
react with the producis of decomposition of the parent explosive
and thereby will prevent these products from accelerating the

decomposition rate.

STABLE DETONATION VELOCITY
See DETONATION

S1AND-OFF DISTANCE
See SHAPED CHARGE
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STRENGTH
Sea POWER

SYMPATHETTC DETONATION

Sympathetic detonation or explogion by influence is the
explosion o & msterial prodused by shock waves trunsmitted
through the eir from snother explosion. 7Tais characterietic
of certain exploesives is commcnly utiliged in land wines.




ALMATRITE

ATMATRITR
Alternate Nomenclature: Foreign Nomenclature:
The entry 1s given in the dugsians  Almatrit

English equivaleat of
the Fussian nomerncla-
ture; thers iz no
corresponding U.S.

exple dvee
Compogitions

See specifis compositions 1isted under AMMONAIMATRIT NO, 98,
KALITAIMATRIT NO. 55, and NATRITAIMATRIT NO. 19.

Corments:

Aimatrites are a seriwns of Russisn coimercial explosivag,
developed at the University cf Moscow, which contain chloratee
and perchlorates together with combustibles (cogznic
compounds), They are reported to be 2s stable 2z, and less
sensitive to frictlon than, cheddites.

AMATOL See also ANMONIM NITRATE, TRINITRO-
TOLUENE
Alternate Nomenclature: Forei:m Nomenclatures
None British: Amstol

Fraenchi Amavo)
Germant Amatol
Japanese: Shotoyaku
Italian: Amatolo
Russiant A, Amatol, AT
Spanish: Amatoia

Comoosgition:

Amatols are compoaitions containing ammonjum nitrate and
TNT in varying ratios. The most common composition cont.ains
thase ingredients in 50/50 proportions. Other common
compositions contain ummonium nitrate” and INT in 80/20 and

- 60/L0 ratios, 50/50 amatol uses Grade LT TNT; 80/2C amatol

uges (rade I1L INT. (See TRINITROTOLUENF for detsils on
the gredee of TNT,)
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AMATOL

Characteristics:
Amatols ars buff ysliow explosives. 50/50 amatol is maelte
losded, while 80/20 amatcl is loaded by extrusion (see below
under Manifacwure)s 50/50 amatol detonates wher subjected
to 2 tcmperature of 2650C for Pive seconds; 60/40 amatol
detorates at 270°C and 80/20 amatol et 2809C, Upon detonation,
50/50 amctol emits black smoke; 80/.0 amatol generctes 4
white smoke. Amatols do not form dangerous compounds with
metals other thar copper and tin. Amatols sre more or less
incensitive to shock and friction; increases in ammonium
nitrate content decrease sensitivity. However, all amatols
are hygroscoplc, and increases in ammonium nitrate content
increase hygroscopicity. Amatcls have more strength than
TNT, while 80/20 amatol is stronger than 50/5C amatol.
At temporatures wnder 80° to 81°C (melting point of TNT)
TNT and ammonium nitrate do not react with each other; at
temporatures of 100° to 120°C, these ingredients react
only slightly, Sensitivity, strength, and stability are 2ot
affected by prolonged storage at 50°C.

Manufacture:
In the manufacture of 50/50 amatol, ammonium nitrate is
dried and heated to 90°C., It is added to molten TNT.
Mixing continues until the mixture cools te between 80°
and 85°C, and the mixture is melt-loaded into shell or
bomb, 80/20 amatol, although prepared in a like manner,
18 more difficult to manufactwre since the mirxture is
plastic rather than fluid. The size of ammonium nitrate
crystals must be controlled since large ciystals will not
retain molten TNT during the loading operation. Because
of its plasticity, 80/20 amatc™. must “e loaded with extrusion
loading machines.

Uéesx ' -
Amatols have been used as the bursting charge in shell and
bombs, mainly to conserve the limited supply of TNT. They
aiso have been used in mixtures with aluminim to form

ammonals (see entry).

Comment.as
The o:ly significant advantage of amatols has been the
conservation (i,e., "stretching") of TNT supplies., Tha
development of synthetic tnluene manufacture has reduced
this advantage. Mareover, the development of more powarful
binary explosives, such as composition B aud pentolite (ssa
entries), has rurther contributed to lessened nesds for

amatols,

12
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AMERTCAN See PERMISSIBLE EXPLOSIVE
SR
AMMONATMATRIT NO, 98 S alusc AIMATRITE
Alternate Now nelaturaes Forelgn Nomenciature:
None ke entry is given in the

Russian nomenclaturass there
is no English equivalent,

Compositions
Armrionium Chloratee-e- 89%
Combustible—=--~--=-- 11% (containing 8% vaseline, 27% psraffin,

65% rosin)

Commentsi
Ammonalratrit no. 98 is & Russian commarcial explosive of

the almatrite class (see entry). Its brisance is higher than
that of TNT,

PEEHE
AFMONAL See also MIIIOL
Alternate Nomenclaturas Forelgn Nomenclatures
None French: Amnonal

Germans Ammonal, Ammonpulver
Hungarian: Ammoniés robbano-anyag
Italian: Ammonal .

Russians  Amional

Spanishs Amonal

Compositions )
Ammonals are compositions containing aJuminum, ammoniumn

nitrate, and TNT (i.e., amatol plus aluminum) in varying
ratios. The composition listed below gives the most common
proportions of these ingredientss

TNT 67%
Ammonium Nitrate---- 22%
Aluminun 11¢

Some am.cnals may also contain as mveh un 3. of charcoal.

13
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AMELQEAL

Characteristics:

Amumonals are cast-loaded explosivas. Yhe composition listed
above will detonate when subjected to o temperature of 265%C
for five sev.nds. Ammonsls are more sensitive Lo initiation
than amatols and, because of their eluminum content, dstonate
with higher temperatures, greater blast effect, and brighter
flash, ' The composition given above is about 127 more brisant
than 50/50 smatol bnd practically as brisant as TNT (99.6% as
brisant as meam red by the Saind Test).

Manufacture:
See TOL

Usezs

Ammonals have been used in shell to conserve ths limited
supply of TNT (see Comments below)., Although thsy are
no longer used as standard expiosives, the high flash of
an ammonal burst is useful in proving ground tssts vo
facilitate observation, particularly at night.

‘Comments?
Tne only significant advantages of ammonals have been the

conservation of TNT suoply and the higher brisance over
ematols (which aiso have been used to conserve TNT). The
development of synthetic toluwens manufactuvre has reduced
these advantages. Moreover, since ammonals are inferior

to minol (see entry) with respect to blast and shock effects
and less brisant than more modern binary explosives such as
pentolite and composition B (see entries), they offer no
advantages for use in comnectlion with modern techniques of

warfare,
I
AMMONIA DYNAMITE See STRATGHT DYNAMITE
IIEHE
AMSONIA GELATIN DYNAMITE ~ Seo GELATIN DYNAMITE, LOW-FREEZING

AND NON-FREEZING DYNAMITES

HRUR

14
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LMONITE

Alterna*o Nomenclatures
None

Composition:

AMONITE

Forelsn Nomeonctature:

Frenchs Armnonite
Cermans Ammonit
Jtalian: Ammcnite
Russiant Ammonit
Spanish: Amonita

Armonites are a group of safely (permissivie) explosives, now
used primarily in the Soviet Unien, which contain ammonium

nitrate plus nitro compoun

ds, The following compositions

can be considered as bheing representative of Soviet types:

Ammonium Nitrate~ew: 98%
TNT e 12%

Ammonium Nitrate-—-- 73%
Potassium Nitrate--~ 15%

(

knowr as ammonit no. 2}

TNT 12%

Ammoniuz Nitratese-« 77.6%
Ly S 18.4%
Wood Meal eweumeomnns - L.0%

Ammoniium Nitratee-w= SL.5% to 57.5%
TNT B,5¢ o 9,59
Pine Barkesecawemewe 2,54 to  3.5%
Sodium Chloride=ee-= 31,0% to 33.0%

- Ammonium Nitrate—=—- 5905% to 62 05%
Trinitroxylene=—mmmm— 9.5% 40 10.5%
Pine BaijKem=wonrana= 2,57 to  3.5%
Sodium Chloride=vew~ 25.0% to 27.0%

Other aromatic nitro compounds such as dinitroraphthalene
may be usad in place of TNT and trinitroxylene.

Characteristics:¢

Ammnonites have a low sensitivity to both shock and friction
because of their ammonium nitrate content., This ammonium
nitrate, however, makes them extremely hygroscopic. N-:sover,
they will deteriorate when stored for any length of tims,

| Manufecture:

Ammonitos ars mechanical mixtures and ar: macde simply by
miving ingredlents together in the same mg,:nu. as most

dym.nu.t Ay

15
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ALCHIES

Uses:
Arponltes are uged for underground mining where a permissible

explosive is required, Their use is confined primarily to the
Soviet Un'non, Some ammonites have been employed in military
roles as aubstitutes for explosives using TNT and nitroglycerin.

L 3000

AMMONIT-GUDRONIT

- Compogiticn:
Ammonium Nitratee—ewe= 7
Tar {Gudron)me==e- - ?

Comments:

Foreigzn Nomenclature:

Tha entry is given in the
Russian nomenclature; thore
is no Euglish equivalert.

The exact compositvion is not known.

Ammonit-gudronit is a Russian cummercial blasting explosive,

probably of the ammonite cless (sce entry)e Its brisance is
about equat to that of TNT. Because of its ammonium nitrate

content, ammonit-gudronit is hygroscopls, and will probably
deteriorate upon long storage.

I3

AFMONIWM CRESSYLATE See FCRASITE

AMMONIUM NITRATE

Alteraate Nomenclatures Foreign Nomenclature:

Mong Frenchs Nitrat d'ammoniaqus
German; Ammoniumnitrat,
' Ammoniunsalpeter

Hungarlans Ammoniumnitrit.
Ammonsal §trom

Jtalian: Nitrato ammonico

Japaneses Ammol’uan

Polishs Salutra rmoinowa

Russian: Ammoniinsya selitra,
Avnotnc -xiclyi armonid

Spanishs Nitrato ambnico

16




LnMONIOH NITRATE

Comnosition:

g

NH| M)y =~ chemical compound containing the folluwing pircen-
tages by weight of the elemants: Nitrogene-w= 35,00%
Bydrogone=en 5,04%
Oxygen=ee~= 59,963

Characteristicss
Anmoniun mitrates is 4 coloriens, press- or casteloaded explceive

neldin at 159.5°C, It will ignite when subjected to &
temperature of 4659C for five seconds., The grade used fer
explogives rust be at least 997 pure, Ammonsum nitrate is
extremely hygroscopice In the presence of meisture, it will
react with copper to form u« compound (tetraminocupric nitrate)
which is as sensitivo to impact and as brisant as leau azids.
Ammonivm nitrate will corrode iron, steel, brass, lead, and
cadmium., It is the least sensitive to impact. af sny of the
military explosives, It will not detonaie when subjlected to
heat unless highly confined, and only partial devonation

results even when boostered with a chargz of teiryl or eyclonite.
Despito its hygroscopicity, ammoniw: nitrate is very stable

in storage at temperatures aa high as 150°C (although slight
sublimation may occur under certain conditions). Decompo-
siticn does not occur significantly until the compound begins

to melt,

Manufacture:
An aqueous solution ¢f anmcnia is neulrailized with nitric acid

. " and then evaporated. The resulting ammonium nitrate is
grained and dried.

Uses: _
© Ammonium nitrate is commonly used as an explosives extender

(eegs, amatol), and as an ingredient in binary explosives,
dynamites, cratering explosives, and some solid rocket
propellants., Because of 1ts insensitivity, ammonium nitrate

is seldom used alone cs an explosive,

Comments:
Ammonium nitrate is used universally both as a nitrogenous

fertilizer and as a constitnent in explosives. Wher. usecd

as a fertilizer, the compound does not huve to meet as high

& standard of purity as that imposed by explosives require-
ments. Facllities sed to produce ammonium nitrate fertiliser
can produce tlie purer grade for explosives use withou' any
conversion. The purity of the product can be improved by
controlling the purity of the ammonia and nitric acid.

Tn 1958, an agreement was concluded ar~w., the ssveral NATO
me-' e nations for a common minimum specl:ication on

emmon’.um nitrate applicable to deliverses of the wxpleaiso
mater.al from one NATO country to anothes,

WHHHEX:
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AMMONIGY PICRATE See EXPLOSIUVE n
WA
AMMONIIM TRINITROPHENOLATE See EXLLOSIVE D
3R
AMMONPEK
Alternats Nomenclatures: Foreign Nomenclatures
Wone The entry is given in the

Russian nomenclature; ihers
is no English equivelsnt,

Compositlion:s
Ammonium Nitrate-e=- 95%

Coal Tar Pitch-==e-- 5%

Commentse
Ammonpek is a Soviet high explosive which hag been used as
a substitute for TNT. It has the advantage of low sensitivity
to shock, but because of its high aumonium nitrute content,
it is extremely hygroscopic and is probably unst:ble in
storage. The development of synthetic toluene manufacture
probably has greatly decreased the need for ammonpsak.

MW
ANGAYAKU
Alternate Nomenclature: Forelen Nomenclature:

Nons The entry is given in the
Japanese nomanclature;
there it ao English
equivalent.

Compositions :

Jupan has used three types of angayaku, with the following

compositionss ‘

cyclonita"“"“-""-‘-- 25% LT T 85% - ae h.l?;'

Armonium V' trete 75% " 909 Wmemaw 4,30

PETN Radadtald . e Wmusm gog Wmmman Sox

w&x------!“ L Y 1Y 7 T ] 'Y o0 b ob o w 1;% - .l Gy 8;*
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LARGAYAKU

Cyclonite/wax angayaku is similar in cemgosition to U.S.

composition A (see entry).

I, wvas used by the Japsnese

dur<ng World War II as a bursting chavza for armor-piercing
shellg, while c¢yclerits/ammonium nitrate ungayaku was used
in bombs and cyclonite/PEIN/iax angayalu was used i»

machinegun bullets.

NOTE:

The Jepunase incorporated high exgleosive fillers

into machinegun bullets with calihorg s smadl as 7.7-~rm,

Alternate Nomenclature:
Aromatics

Composition

3LHEE

Sea PEAMISSIBLE EXPIOSIVE

See SUGAR NITRATE

See also EXPLOSIVE 3, PICRIC ACID,

TETRANITROANILINE, TETRYL, TRIAZIDO-
TRINITRCBENZENE, TRINITROPHENETOLE,
TRINITROTOLUENE; also Appendix I
under CRESSYLITE, DINITROBENZENE,
DINITRONAPHTHALENE, DINITROGPHENOL,
DINITROTOLUENE, DINITROXYLENE,
HEXANITRODIPHENYLAMINE, MONONITRO-
BENZENE, MONONITRONAPHTHALENE,
MONONITROTOLUENY, TRINITROBENZENE,
TRINITRONAPHTHALENR, TRINITROXYLENE

For specific comments on Cormosition, Oharacteristics,

B D, PICRIC &GI1D,

Manufacture, and Uses, see EXPLOSIV
Tﬁ‘&%ﬁﬁRﬁANILINE, TEIRYL, and TRINITROTOLUENE,

19




AL 2 Do S teomas R 8 T e A et D P o . -

ARUFATIC NI COONTLS

Characteristicg: ‘ R
Arcnatic nitro-compounds form the most important class of
military high explesivese They include the many nitro
derivati-us of benzene, toluens, xylene, nzphthalene,
phenol, and cresol (other aromatic nitro compounds such as
anthracene are not utilized in exniosives)e As a group,
these nitro compounds ere stable and efficlent in explosgives.
They are, howsver, volsonous, and care must be taken in thsir
hendling and manufacture. %hey can be absorbed through
the skin ana by breathing their dust end vasors. Various
i1lnnsses ranging from temporary mild dermatitis to death
can resuvlt.

Manufactuora:
n ths manufacture of aromatic nitro compounds, the product

is always obtained by reacting the aromatic compound with
nltrin anid. The sromztic compounds are obtained either as
by-products in the manufacture of coke or gas, or in
gesoline as a product of the fractional-distilisztion zrocess.

Uses:
Aromatic nitro compounds have a wide range of uses; both

alone and a3z constituents of compound explosives. For
exampls, TNT (trinitrotoluens) and picric acid (trinitro-
phenol) have been used alone as bursting charges for high
uxplosive amuunition; in addition, TNT has been used in
amatols and pieric acid has been used in the manufacture of
explosive Do TINT still is the most widely uvsed of the
standard military bursting charges. Aromatic nitro compounds
also have been used as constituents in smokeless propellants,
in detonating and priming compositions, ead in liquid form
(usvally as by-products in the manufacture of pure nitro
compounds) in non-freezing dynamites and other cormmercial

exploagives.
N
ARMATICS See ARGMATIC NITRO COMPOUNDS
S
ASTRALITE . See also DINAMITE
Alternate Nomenciatures Forsign Nomenelatur.:
hNone Britisgh: Asura. i
Frenchi Astral.ib
Gormans Astretit

Italian: Astralite
Spanigh:  Astralita

20




ASTRALITE

Comgoqitionz

Astralitas ave & form of amdonium nitrate dyrnamitses. Two
ext.ples, manufactured 1n pre-tiorld War 1I Germany, a&ve
glven belows v

Astrasit Astralit IA
Ammoninm Nitrats = £04 68.3%
TNTwwar = 128 . 25,08
Vegetadlo Modlememasacs 3% comcacese- 2,78
Charcoal v . l% cee
Nitroglycerin L2 - L.0%

The British astralite contains nitrocellulose (guucotton type)
in place of the vegatable meal.

charactaristicsa

~2atralites differ from most dynamites in that uhqy'*onfa¢n
only small amounts of nitrcglycerin erd relatively large
amounts of INT. Thelr other characteristics are those
1isted under DYNAMITE.,

Manufacture:

Jsess

Ses ITE.

Astralites ars used for rock-blasting work. They have found
wide use in the Communist Blec, especially in the Soviet Union.

M

AUSTIN RED-D-GEL See PERMISSIBLE EXPLOSIVE
W

AUSTIN RED DIAMOND See PERMISSIBLE EXPLOSIVE
WHEE

AZSDES

See almo LEAD AZIDE, S1LVFR AZIDE

COmmante:
Azid~v are compounds of hydrazoic acid {IN-)} uand are

explosive in their nature (especislly the 2sides of lead;
merowry, and silver), Asides contain no ¢xygen in their
chamical structure an:l thoir decomposition does nut involve
combust’ien, Lead aszide has been wsed extensively in
aexplosiv.a applications,
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ALLDO-TIHERCLCCVAYA

AZ DO~TENEROSSOVAY S,
Aiternate Nomenslatures Foreien Nomonclatvras
None : The entry is given in the

Russian nomenclature; there
is no English ejuivaleni.
The literal translation of <he
term is %orf lead azide and
lead atyphnate,"

Compositions

Lead AziGe~emean~= 0,20 t0 0,25 gram
Lezd Styphnate=~-~ 0,06 to 0.05 gram layer covering lead azide

Congents s

Azido-tenerosscvaya is a Soviet compogition used in
detonating caps.

N
BALLISTITE 8ce also DOUBLE-BASE SMOKELESS
' PROPELLANT, NITROCELLULOSE
Alternate Nomenclatures Foreign Nomenclatures
None French: Balistite
: Germans Ballistit, WPC/89,
Wirfeipulver/8

Hungarian: Ballisztit -
Italian: Balistite
Spanish: Balistita

(Composition:

A typical composition is listed brlow. Percentages may

vary depending upon the manufacturor and the end-use of the
product.

Nitrocelluloge=ee=e~ 604
Nitroglycerine-e=e~ 39%
Mphenylamingeeee-e 0,75%
Graphite Coatinge~~ 0,25%

Oharactefiatics:

Ballistite generally appsars in flakes, sometimes in cords
and single-perforated tubes, Its other characteristics
are those listed for double~base srmokeleas propellant.
(sea entry).

Manufactury?

Sae IUBLE-'ASE SMOXKELESS PROPELLANT
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BALLISTTE

Commentgs
In the United States, ballistite is the stsndard mertar

round propellant. The term "ballistite! often is used in tha
Uni.ed States as & generic term for smokeless propellants with
a high nitroglycerin content. In Italy, OJermany, anud the
Scandinavian countries, ballistite has beer the ypreierred
propellant for most types of smmunition, In Japan it bas

been wied to fill rockets. :

W%

BABATOL

Alternate Nomenclature:
None

Composition:
um Nitrate-mee= 67%

T 33%

Characteristics:
Baratol is 8 cast-loaded high explosivs, It will ignite
when subjected to a temparature of 385°C for fivs seconds.
Baratol is nonhygroscopic at 30°C and 90% relativs humidity.
It is considerably less sensitive to impact than TNT, and is
about 56% as brisant as TNT.

Manufactures
Barium nitrate is hes*ed to cbout 90°C and is added to
"molten TNT, The mixture is agitated until uniform. It is
then melt-losded at the lowest practicable temperature.

Usess
Baratol has been used az a hom» filler.

Commentes
Baratol was first developed during Vorld War I. The prepori.ons
given vndar Composition above are not maudatory and cun be
varied to meet required purposes.
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BARONAL

Alteirnate Nomenclatures
Nongc

Comzosition:
Bariun Nitratee-se== 50%
TNT ------------ wmuecr 35%
Alumin\.lm ------- s 15%

Characteristices

Baronal is a cast-loaded high explosive somowhat simller to
buratol (see entry)es It will ignite when bubjedted to &
temperature of 345°C for five seconds. Baronal is less
sensitive to impact than TNT, and is about 83% as brisant
as WT, It is more brisant than baratol.

Manufacture:
Barium Nitrate is hoated to about $0°C and is added to TNT
vwhich has been previously melted. Powdersd sluminum is
added, and the mixture is agitated until uniform. FEaronsl
is then melt-lcasded at the lowest practicsble temperesturs.

Uses:
Baronal has been used as a bomb filler.

SR
BELAYA SMES!
Alternate Nomernglature: Foreign Nomenclature:
Nons Tha entry is given in the

Russian nomenclature; there
is no English equivalent. The
literal translaticn of the
term is "white compositicn.”

Gogggaition:

Mercuric Fulmnate-=--~ 80 to 85%
Polagsium Chloratg=e== 15 to 20%

Conment.gs
Dolaya smes' iz a Soviet mdxture used in percussion
compositions.

HHE
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Comnentss

Altarnste Nomenclature: Foreign Nomenclature:
None Rugsians Belit
Composition: '
Bellites are & series of commercial high explosives containing

ammonium nitrate and nitro cumpounds, prineipally of bemmene,
The original formula called sor ammonium nitrate and mono- -
nitreber ers. This benzene compound was later replaced by
dinitrovenzene which, becauvse of its ariid structure and
greater effectiveness, was found to produce a better explosive.
The foliowing compositions, used by the Soviet Union, nsy

be taken as representative:

Armonium Nitrate---- 35% 87% ==em= 80F
Dinitrobenzene 65% 138 ==wm= 8%
Trinitmnlene‘“'""-" 069 WUhEm gg Wmsoas 12$

ites are used primarily for coal mining. They are
popular in Europe and in the Soviet Union, but have not
met with much favor in the United States.

BITUMINITE See PERMISSIELE EXPLOSIVE

BLACK DIAMOND See PERMISSIBLE EXPLOSIVE

BLACK DIAMOND NU-CEL - See PERMISSIBLE EXPLOSIVE
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~ BLACK POJDLR

BLACK POWDER

Alternato Novicnelstires
Gungowder

Composition:

T T O e

Foreisn Norerclatvres
" French: Poudre noire
Germans Schwarzpulver
Hu.:garian: Fekete 13por
iteiien: Polvere nera
Russien: Chornyi porokh
Spanish: Po.vora negra

Potassium or Sodium Nitrate---—- 75% ).

Charcoal ——— oo

=== 15% ) approximate
108 )

Sulfur

Characteristics:

Black powder 1s a gray-black to black, press~loadad /or

loosely packed) explosive.

It will ignite wher subjected

to a temperature of L27°C for five setonis. It is insensitive
to shock but highly sensitive to friction and heat. It 1is
only about 50% as strong as TNT, being the weakest expiosive

uscd as & bursting charge.

Black powder is hygroscopic, and

is therefore unstable in storage except under conditions of
' It will noit vurn completely and the
residue causes excessive corrosion of the gun barrel and
produces large quantities of smoke.

controlled hmidity,

Usesi

Black powder may be used in primeras, igniters, shrapnel

charges, safety fuse, quick matches, and rarely, in
bursting charges for low explosive shells. During World
War II, the Soviet Union used two principal types of
black powder: "melkozernistyi" (grains of about l-mm)
and "krupnozernisiyi* (grains of about S« to 10-mm).
These were used in goms iyniters, delay fzes, and in
incendiary, illuminating, shrapnel, and propaganda

ammmition,

Manufaciure:

Sulfur of very high quality is pulverized togsther with
charcoel, in the specified proportions. The pulverized
material is then mixed either with the pulverized nitrate
(ciso of vury high quality) or stirred into a saturated
solution of ithe nitrate (depending upon plant equiprent).
The product is ground, pressed, and rg-groun? - 1nsure

uniformity.

"N
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BLASTING GELATIN

Alternate Nomenclature:

BL.CH UL b

Black powder also has been used in countries such as
Fravice as a cheap blasting explosive for commercial
purnnses.  For such uses, France has preoduced three
varietiea of black powders

Lenie Ordinaire Forte

Saltpeter (sodiuwm oreees YOF mememece 0235 waxmwece (04
pottsgium nitrate)

Charce Lumcamamcnnmnecne 300 =evweee am 187 weecwuen 15%

Sul fur 0% cmveam - Z0 mmmmmeme 13%

Conments:

The military applications of black powder have practizally
dipappeared due to the development of more efficient
explosives. Black peowder containing potassium nitrate is
called "Army Black Powder;" black powder containing sodium
nitrate is called “commercial' or "sodium nitratz® blsack

pOWder.

See &lso DYNAMITE, NITROGLYCERIN

Forelgn Nomsnclature:

Explosive Gelatin French: Otlatine explosive,
~ Gélatine détonante
Qermon: Spreuggelaline,
vprenggummi

Bungarians Roboand-zselatin
Italians Qelatina esploaiva
Japanese: See DYNAMITE
Russian: Qremuchii studen'
Spandsh:  Gelatina explosiva,
Gelatina detonante,
~ Dinamita goma

Compositions
NItroglycerine-eemeacea- 90 to 93¢

Nitrocellulosgmecaceawas 7 to 10¢
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BLASTING G_LawTyi

Cheracteristicy:
Blasting gelatin is a yellow, translucent, soft, elastis
explosive material. It is Jess sensitive Yo shock, friction,
and impael than either nitroglycerin or guhr dynamites (dynamites
with inzctive bage)s "Thirmer" gelating (those utilizing
smaller quantities of nitrocellulosz) are known as "gslatia
dynamites" (see entry). Blasting gelatin is complately
insensitive to water, and is far nore difficult to {reeze
then gulic Syrvaltsse However, when it does freeze, its
gensitivity increases markedly. Blasting gelatin is about
as sisbls as nitroglycerin; it is completely stabls at
ordinary temperabtures. Rapid temperature changes, however,
cause the nitroglycerin to exude and result in increased
‘gensitivity. Blasting velatin is difficudt to explode,
the rate of difficulty increasing with increases in nitrocellulose
contente A high nitreccellulose content changes the explosive
characteristics from those ol a high explosive to those of
a propellant (see DOUBLE-BASE SMOKELESS PROP 1)

Menufactw-es
Nitrocellulose (collodion cotton type) is mixed into
nitroglycerin for the preliminary gelatinization. The
resulting colloid is mixed by shovel or by hund ard is
allowed to stand for somo 20 to 25 minutes. It is then
sent Lo mixing machines, where the absorbents are incorporated
into the colloid. Ths gelatin 1is then placed into cartridges

by means of screw machines,

Uses: .
The high brisance of blasting gelatin is used to best

advantage for the blasting ¢ very hard rock. It is also
excellent for use in underwater blasting operations,

e
BULK POWDER ' See E. C. POWDER
R
CARLIT
Alternate Nomenclature: Foreign Nomenclature:
None Japanese: Karitto

Composition:
Ammonium Porchiiu: atpueee $6%

8ilicon Cortdd semmemcnu 16%
WOOd Plllpn-—--u 80 08 42y o 45 o W B 12%
Potrol aimemme o mmme mn - &4
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CARLIY

Commentas -
Carlit is a Japanese explosive cemposition which was first

used during World War II as a bursting charge for mineg and
depth charges, and in demolition charpes, primarily to
corserve the limited supplies ¢f benzone and tolusne. At
present, it is used extensively irn Japan for industrial
purposss, and is being utilized in experimental solic
recket propsllants, Since the first cerlit composition.
(1isted atove), several moduficztions have baen produced.

R
CELIULOSE NITRATE See NITROCELLULOSZE
I
CHANAYAKU
Alternate Nomenclature: Forelgn Nomenclatures:
- None The entry is given in the

Japanese nomenclature; therc
is no English aquivalent,

Com sition{
TNT 70%

Dinitroﬁaphthalene----- 308

Commsnitge ,
hanayaku 1s a Japanese explosive composition which was
used during World War II as a bursting charge for artillery

ammunition.
3
CHADYAKU
Alternate Nomenclature: Forelgn Nomenclatures
None The entry is given in the

Japanese nomenclature, there
is no Engiish equivalieut.

Composition:
Picric Acidewm=~ 75%
TNT'—- AR TP B B8 94 D o 0 O =) AP 25%
Commentsgs
Che3yaru 1s a Japanose explosive composition which was
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CHAGYAKT

used during World War II as a bursting charge for aerial

bombs,
SHEHEE
CHEDDITE
Alternatz Nomenclature: Forei .. Nomenclawu'ee
None Frenchs Cheddite
German: ~ Cheddit
Hungarians Cheddit
Italianz Cheddite; Alto esplosivo
al clorato di potassio
(potagsium chlorate high
explosiva)
Russian:  Shedit
Spanish: Cheddita
Composition:

Cheddites are a series of chlorate (and aometimes
perchlorate) explosives. The two types given below,
manufactured in France, may be considered representative:

Chsddite No. 1 Cheddite Noe. 4
Potassium Chioxratg==crwee 44, o 198
Sodium Chlorate 79% ves
Castor 0il [ . 54
Mononitronaphthalene vee 1%
Dinitrotoluene 25% : 15%
Characteristicsz

Cheddites are more sensitive than the permissible explosives,
and the chlorate cheddites are more sensitive than the
perchlorates. The lower sanasitivity of the perchlorates
makes them the safer cheddites to handle and transport.

Uses1
Cheddites ars widely used for commarcial blasting purposes.
They are used 1a France for both industrial and military

blasting operations,

Comment,ss
heddites were developed in France. They have, however,
bean adopted by many countries. The Soviat Union has not
usad them since the country feels that its almnrites (s3e
entry) arz p1a£nrablo. . :
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COAL TAR SALT

COAL TAR SALT See TRINITROTOLUEME
S
COALITE See PERMISSIBLY BXPLOSIvs

MHHE

See PERMISSIBLE EXPLOSIVE

COLLIER
W

COLLODION See PERMISSIDLE EXFLOSIVE
HHHE

COLLOIDED FROPELLANT ‘ See SMOKELESS PROPRLLANT
WHHHH

COMPOSITE PROPELLANT

~ Alternats Nomenolature:
=

Qompositions
Composite propellants econtein no nitronslluicse or nitro-

nltrate

glycerin (as do other typss of modsrn propellants), They
nox sonsist of an organic fuel (such as ammonivm
plorate), an inorganio oxidising agent (sush as potassium

5_. and an organic binding agiat. A representative
composition, known as T=9, is given belows

Ammonium Picrate-wews §0,7%
Potasgium Nitratge—ue 45.5%
Ethyl Callulose=wee=~ L,

Chlorinated Waxewswaew )68
Caloivn Stearatesees= 0,5%
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COMPOSITE PROPELLANT

Characteristics:
Composite propellants are an uncolloided heterogensous
mirturs of ingredisnta. They are more or less plastic,
and can ba molded into tha desired sheps. Thedr muwrning
rate is not affectsd by low temporatures, but they tend to
become brittle and arack. They cannot he used with sefety
at temperatures of =12°C and under. The burning of
composits propellents produces & lsrge smount of white

snoke.

Manmufactureg: ,
The manufacturing prooess invoives only a simpleé mixing
of the ingrediesnts. '

Uoea? . .
Composite propallants are used &2 JATO (Jet-Assistad Take-0ff)

 and rocke’ propellants.

Comnantss
Composite propeiiants were developed primarily to eliminate
‘ths difficultiss involved in the manufacture of donble-base
propellants in large grains, and the changes in ballistic
effects of these double-base propellants caused bty changes

in temperature. Coxmposite propellants have besan successful
in these respects, although they are still affected by low
temparatures., Further imp-ovements in rogistance to temperaturs

changes will be made as bettar bindiag agents are dsveloped.

W

COMPOSITION A

Altarnate Nomenclatures
None

Compositions
yclonite

91k
Beeswax or wax derived from petroloume.s« 94

Characteriecicss
Camposition A is a white to buff (although German and Italian
compositions were dyed blus and ved respectively), press-losded
explosive, It will detonnte when subjected to a temperature
of 2500C for five seconds. Composition A is about 308 stronger
than TNT, It is sntiraly atable but is alightly corrosive to
steel, magnesiuvm, ocopper, and copper alloys. The wet raduces
the acomposition's seseitivity, However, the wax coe: nc}
enter into det.um'ion and tharefore reduces velocity. In
burning, the wax :lso robs the explosive of asome oxyron,
therevy reducing uts strength,
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COMPCSYTLON A

Uses:

Composition A is best used as & booster with small amounts
of wax, which does not coat the grain. I% is alaso used as a
bursting charge, where larger amounts of wax are used to act,

as grain coating.

Comaertss
Changas in the granulation of cyclonite and the method of

manufa: ;wre nave resulted in variaticns known as composition
A=-2 and gomposition A-3. A similsr 2:ujpscition, called
tangayaka!" (see entry); wes used hy Japan during World

War IX,

WP

CMPOSITION A-2 ‘and COMPOSITION Seec Comments under CUMFOSITIGH A

A-3
PR
COMPOSITION B and COMPOSITIGH Be?
Alternate Nomenclature: Foreign Nomsnclaturaes
Gyolotol allan:  Tritolite

Japaress: Nigotanyaku
Swedish: Hexotel (Brand name used
by Bofors of Sweden;

gﬂ%ﬁ‘mu-m.-m. 9%
o o8

% U.8. composition B
Beewm’--.-—----_- L‘

gﬁlo‘.‘ih““-“-“ §g§ g Poreign composition B

;‘gg}_f‘:m"”""" ﬁg; ; Compoaition B-2

Characteristics:

ompositions B and B-2 are dirty white ¢35 brownish yellow,
cast-loaded explosives. Composition B will detonate vhen
subjected to & temperature of 27800 for five seaonds, It
is slightly corrosive te stesl, magnesiuv.., ‘wprer, and copper
&llcy-, Compositions B and B-2 are vsry stihle with rexpoc*
to temperature, Compoaition B-2 i3 much move sensitive than
composgltion B, Both are better than composltion A in that
an scbivn desensitizing agant increases power. Howevor,
sensitlvidr and INT content are disadvantages (ths lattar
because L. mey be in limited supply).
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COMPUSITION B, B2

Manufactures
Wet cyclonite 1s slowly added to TNT which has been previously
melted at LU0, The mixture is heated and stirred until
ell moistui's has heen removed. Wex is added and the mixture
i3 thoroughly stirred. It 18 then cooled to a suitable
pouring btemperatuis. .

UsSE § ‘
Composition B is used by &ll natione a= & bvvw=ting charge
in ammunition whish does not have to penstrats a target
{exs mines and bomba).

COMPOSITION O

Alternate Nomenclatures
setlc mrﬁ (along
vith other compos:ition
Cwseries explosives)

Compositions
,a?IoMtn----- 86.0%

Oﬂ-u------- u.h‘
Looithinmssuuma 0,6%

Characteristios ‘
Jompoeition 0 is % white to »rown, Fand-tamped explosive. It
will datonate when subjectsd to a texperature of 28500 for
five asoonds. Compositicn G is nonereactive with metais, but
is unstable., It i»s leas effective than composition B but 21%
more efficient than TNT in shaped chergee. IV vetains its
plastisity hetween 0° and L0°C, but below 0°0 it becoies
brittle and insensitive while above LOOC 1% beoonmes gummy and
tonds to exide oil, Lecithin is used to prevent the formatien
of lerge oiystals whiah would increass sensitivity.

Usess
Composition C 13 used as a demelition agent by many countries,

A similar composition, oalisd "oshitsuyaku" (see entry), was
used by Japan during World War IIX,

HHEHe
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COMPOSITICH C2

COMPOSITION C-2

Alternate Nomenclaturet
Plecvic Explosive {along
with other compositicn
C-geries explorives)

cogpositiona

Cyclont’ gecumroumnmacnn TBTE
Mononitrotoluengeerewns 2.7%
Dinitrotolusnioemmsmmex= 12,08
T e osinn. -
Wot Nitrocallulosewress  0,6%
Dimethylformamidecm=mua= 1,08

Characteristicss :
Eompou{_zion C«2 12 a wnite t0 yollow=brown, hand«tumged
explosive, It will detonate when subjected to u Semperature

of 283° for five seccudz, Compoaivicn C=% in piastio from
«30° to 5290, it bacoxwe leme plastic in hot etorage because
of evaporation of volatile matter. COomposition 0=2 ia
more gengitive and effactive than composition C since Yeds
thiri 1% oL the material is inert compared with 12% in

. oomposition G, .

Ugepe
‘ Composition 0=2 ic used as & plastio demclition agent.

T

OGHPOSITION Oa2

ternate No latures
Haatﬁ%ﬁ'ﬁi (along
with other composition
C=geries explosives)

Camnsitions

Oyolonie rauenenan 77.1%
Tatryl

Mononitrotolushewnemae= 5,08 ‘
Dinitrovelusngesseanas. 10, Plagtiaiser or plastioirun

T A

Wet Nitrooellulogee=e=s 0,9%
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CO: POLLTION C3

Characteristics:
Composation C~3 is & yellowish, puttylike, hand-tamped explosive,
It w111 dotonate when subjected to s temperaturs of 280°C far
five seconie, Two classes of coupositicn C-3 (Clase 4 and
Class B) are manufactured, in accordance with military speci-
£ications. The two classes differ only with respect to
acidity (gee Uges bolow)e OComiposi ion C=3 is pliable at
normsl temperatures and can be eusily molded to sult requiree
mentse. It is hwgrozcopic, but its brisance is unchanged
after total im.arsion in water. It is more brisant than
INT, but lesoc brisant than tetryl., Its sensitivity to
impact is similer to that of INT, but much less than that
of cytlowmits, Cemposition C-3 is somswhat unstablee. When
exposed to air ot 25°C for five days, it loses 1.2% of its
weight because of its volatility. Moreover, it beuomes hard
and brittle at -29°C and undergoes considerable exudation

at 779¢C,

manuyacturas - o
7etryl, nitrocellulose, and the nitrotoluenes &re mised
vogethoyr to form the Blaaticizing agent. This plasticizer
is then heated to 100°C and wet oyclonite 4is added. The
mdxture is stirred and heated until the composition is
uniform and all the water has been driven off,

Usest
Class A composition C«3 is usad for ths manufacture of

demolition blocks; olass B composition C.3 is used both
for ths manufacture of demolition bloocks and the loading
of armunition where a lower acidity is desired,

Conmentss
ompoaition C~3 was developsd to improve the instabllity of

sompoaition C~2, It has not been completely satisfactory
in this respect, and is being replaced by ocomposition
C-iy (mes entry). .

S

. OOMPOSITION Nl

Alternate Nomenclatures
arrisive
Plastic Explcsive (slong
with other composition
O~series explosives)
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COMPOSITION C4

9__172,0811:10?)2
Cyclonite 91.0%
Poly:sobutylens 2%
Motor 011 - 1.6%

Di-(2-ethylhexyl) sebacate~em=s 5,3%

Characteri. stics:
Compoeit” ou f-4 18 a dirty white to light brown, puttylike,

hend-tamped explosive. It will exvlode when subjected to
a temperature of 290°C for iive esconds. Composition C-i
has a higher stability then composition C=3. It is

sssentielly nonhygroscopice It will not harden at ~57°C
erd will not undergo exudation at 77°C, Composition C-l
is less sensitive to lmpact and slightly more briaant than
cowposition C-3. The twp aammoeitli-zs oon Zloabl Squwl dn
sengitivity to initiaticn,

Hanufactures
The isobutylens plasticizer, previcusly made up in ether,
is mixed with cyclonite (crystala of Lh micron gize or less)
aither by machine or by hand kneading and rolling (machine
mixing uses a Schradsr Bowl mixer), The mixture is then
dried at 60%C.

Us2ass
Composition C-ly is n=ed primarily for demolition blocks.

It 45 well suited for underwater demolition if properly
packaged, I{ 13 ideally sulted for cubting throvgh steel
because of its plasticity and its high velocity of detonetiocn.

Comments:
Composition C-li has been developed to improve the instebild by

and hygroscopicity of composiiion C-3 (see entry). It has
not, however, entirely replaced composition C-3,

I

COMFPOSITION T«9 See COMPOSITE PROPELLANT
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CoRILTE

CORDITE See 2lso DOUBLE-BASE SMOKKIESS
PROPELLANT
Mbeovunts Heomonclatures Foreign Nomenclature:
None British:s Cordite

Fr-~nche Cordlte

Osrmant Kordit {»arely, cordite)

Hungarians Kerdit
Italiar: Coxrdite
Rujsians Rosdib
Spanish: Cordita

ompositions

C
" X typloal composition is listed below. Percentages may
very depending upon the manufacturer and the end-use of

tha product.

GunCOttonrmmmmmane 37%
Nitroglycerin-e-=- 58%
Mineral: Jelly=wee= 5%

Charaoteristicss P ,
Sordite 1s very similar to brown twins in appesrance (hense

ite nama), Its other characteristics are those listed Zor
,double-base smokeless rvopellanis (see entry).

Manufactures
Nitrooellulose (guncotton typs) and nitrogiycerin are mixed

together by means of acetone. The minerel lelly is then
added, .and upon remsval of the acetone the colloid is
preseed into coi:de.

Usape :
T Cordite 1s used in Gres* Eritain as the propellant for the

ormsd forces. In thia respect, the term is ofien used
loosely to apply to propellania deviating considerudly
from the composition listed above. Oordiie is usad

throughout Western Burcpe as a standard military propellant.

In the United States, it does not meet satisfactorily 211
U.8. Army sperifications.

Commentse

acsues of the gun-barrsl erosion caused by cordite, a
modification was introduced, called "cordite M.D." zi.o.,
"gordite, modified®) and containing 65¢ uitrocallulcae
(guncotton type), 30% nitroglycerin, and 5% mineral jelly.
A further modification, oalled "oordite R.D.B." (Ressarch
Department B). was introduced during Wordd War . - rxtend
the aupply 'f solvents. For this purpose, torcite R.D.B.
cortains nitresellulose of 1ow nitration. The foraula ealla

%8
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CORDITE

for 52% mitrocellulose, L2% nitroglycerin, 6% mineral jelly.
Cordite M.D. is the preferred type.

P

CRESSYLITE

Alternate Nomenclature:
Nona

Compositions
T Ploric Acldeeesesse 607

Trinltrooresolemame LOL

Characteriptics:
Eroa#.fﬁa i3 a high explosive closely rsletsd to pioris

acid. It is womewnat iess sensitive to irmpact and shoock
than pieris aoid, and consequentliy requires a more
powerful charge to initiate its dstonation,

Usegs
Orossylite is nov rarely used as an explosive, It was firgt
used by France ar & bursting charge and subsequontly was
used by most countries, It was quickly replaced by TNT,
" however, whern an insxpensive manufacturing process for
was found, Yrance and the Soviel Union still uwe oressylite
- t0 & limited extent.

S
CYCIONITE
Alternate N latures Foreign Kumenclature:
Uyoioﬁ%m- EFS.EI&E: “IDX (Recoareh Dapsrte
trinitramine ment Lxplosive
Trimethylenetrinitramine Frencht  BExogéne
Germun, Hexogen
NOTE: The term "RDX," Jepanesst Shouyaku, Tuneo-yakw
although Britieh in Italian: Tel; Trimciilanirie
origin, is often used ' nitrosmina
interchangesbly with Rusuian:  Ghekaoglen, Gh
Moyolonite!" in the U.S. Spanishs  Ciclonita, Yaxégens
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CYCLONITE

Composition: ‘
T (CHy)3N3(NOp)3 or C3HglgOg =~ chemica? sompound containing the
fcllowing percentages by weight of the eleuents:
Carboneeenes 16,227
dydrogenmens 2072%
Nitrogene~e= 37.8L%
- Oxygen-~=e-= 43.22%.

Charecteristicss
' Cycionite is & colorless or whits, press-losded high explosive

melting at 204°C. It will detonate when subjected to &
tenperature of 260°C for five seconds. Cyclonite is classifisd
into two types, ia accordance with military specifications.
Type A must have a minimum melting point of 200%C (the melting
point given above is for pure cyclonite) and & maximum acidity
of 0,05% (as nitric acid); iype B must have a minimum malting
point of 190°C and a maximm acidity of 0.02% (as acedic

acid), There is als50 & alight difference in granulation
between the tws grades. Type 2 is the less pure of the

two types, the impurity consisting mainly of HMX (see entry).
Cyclonite hes no reaction with aluminum or stainless steel.

It reacts slightly with copper, brass, mild steel; and

cadmium, and when damp 1% also reacts slightly with ilckel

and zine. Cyclonite is nonhygroacopic at 30°C and 90%

relative humidity, It is as stable as TNT at temperatures
under 100° to 150°C, It has been stored for ten montha at

85°C without any change in stability. OCyclonite has the

same senaitivity to impact as tetryl, tut is more sensitive

to rriction than tetryl. Both types of cyoicnite are equally
sensitive to impact, frictirn, heat, and initiation.

Cyclonite is more powsrful wnan tetryl &nd is considered the
second moat powasful atandsrd wiiitary explosive (nitroglycerin
being the first). '

Hnnggactnroa
Formaldehyde is reacted with ammonia to Field hexaristhylens-
tetramine, which in turn is nitratsd to yield arude cyolonits,
The oyclouite is collected by filtration and is washed and
ground,

Usest
Cyclonite is used mainly in mixtures (composition fﬂ compo-
?

sitions B and B-2, compositions G, 0-2, C-3, and 0 torpex,
PIX-1l, and PTX-2), but oan ba usad lone as a subbooster,
booster; &nd bursting charge. '

Commants?
Tho ohiaf {mpurity ocowrring in the manufactura o;° eyclonite

is X (ses ertry)s Its presence in oyoclonits is ot
oconsidured hesuful.



CYCLOTETRAHETHYLENE-

TETRAMINE
CYCLOTETRAMETHYLENETETRA= Suse HMX
NITRAMINE
HANE
CYCLOTRIMETHYLENS"RINITRAMINE  See CYGLONITR
I
CY.0LOTOL Gen CONPESITION B
MO
DRY
Alternate Nomenolature:
osive
Co itions
mﬁ Nitratoeonas g’s
- Cyclonite
TNT Lo%
Alurinumen. 16%
Characteristicss '

18 s gray, cast-loeded explosive. It will ignite when
subjacted to a temperature of LOOOC for five seconds. DBX,
intendad as an improvement over tarcex, is iass sensitive and
more powerful than torpex, end is very suitabla for depth
bomba. It is, howevar, Lygroscopic »nd reacte with mei.als
in the same manner ag amatol (see entry). :

Manufactures :
et oyclonite is siowly added to moiten TNT., The mixture is
~ stirred until all water is removed. Ammonium nitrste is adde2,
tha mixturs is heated and stirred, and aluminuia ia added.
Stirring is continued while the mixture is cooled,

DEX can also be made by adding 218 ammonium nitrate and 18%

sluminum ¢ i
o min:mo Tg%? composition B (of 50/50 proportions) plus

Useps : : )
DX may t®» used as a bursting charge in dept4 bombe,

4



Commant3s
DBEX way bo considered ac torpex in which half of the cyclonlte

cortent has been replaced by ammonium nitrate, Although DBX
has been used in the United States and Great Britain, it haa
not been standardized for general use.

FEEE

DDN?
Alternate Nomenclature:
“Diegodinitrophenol
Diszol
Dinal

Compositions’
_'mfm )(20)NOp) 2 or CgHoN)Og =~ chemical compound conteining
the tolfowlng ercentages by weight of the elements:
Carbon=was-~ 3,304
Hydrogeneee=e {,96%
Nitrogenw—— 26,674
mg‘n-—---- 38.\')7‘

Characteristics:
"DIbF 1s & groenish yéllow to brown, nress~icadsd explesive

malting at 1579C. It will explode when subjected 4o &
temperature of 195°C for five sesonds, DINP is nonhygroscopic.
It 15 as sensitive to impact and-friction.'as lesd. azids.

It is as brisant as INT, and mure brisant than mercuric
fulmirate, Its stebility is satisfectory in that it can

be stored at 50°C for at lesst 30 montha without change.

Manufacture: : R
Picramic-acid is prepesed by purifying the product resulting
from the evaporzticn of a mixture of an alcoholic amclution
of ammoni.am picrate (explosive D) and ammordun sulfida,
Picramic acid is suspsnded in hydrochloric acid, and the
nixtre is cooled and ztirred. Sodium nitrite, diluted

+h water, is added and the resulting precipitate is
filtered and wishsd. This precipitate is dissolved in hot
acotone; vpon the addition of loe water, DDNP is precipi-

tated, ‘

Usest
DONP is used extensively in commerclal blasting caps, and

to a lesser extent in military priming compositions and
detonators,

L
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DEGH

DEGN See algo PROFELLANTS, FORZIGN
(German and Italien Propeilanta)

Alternata Nomenclatures
Diethyleneglycol Dinitrate
Dinitrodigiycol

Compositiont
G(CHoCH, .0.K0p)p or C),HgNgO7 —~ chemical compound containing
the following percentages ur welght ol the elementss
Corbotimemm~n U500
Hydrogone=-- 4128
Nitrogen==-- 1h4.28%
Oxygen-—e=-== 57.11%

Characteristicss
AN 18 & colorless explosive compound. Tt wil), dzbonate when

suvbjected to a temperaturo of 237°C for five seconds. fta
sensitivity to impact and its pover are less than those of
nitroglyceriny it isa, however, more powerful. then TNI. DEGN
is extremely stsble, much more 80 than nitroglycerin. When
freoe of acld, it can withstend storage fo2 long periods of
simoe at ordinary tewperatures swithout change: DEGN hae &
high valatility and it will dmpart this oharactoristio to
sxplosive compositions of which it is an-ingrodient.
Howaevexr, it has the advantage of cooling the temperature of
explosion of explosive compositions, and tacreby reducing
gun barrel erosion. ‘

Manufacturas
Disthylene glycol is r-acted vith mixed acid to precipitate

DEGN. The separated DEON is purifled by washing (the purlty
of the product depending upon the purity of the ingredients).

Useas
DEGN was used more or less extensively by Gexmany and Italy

during Worid War II in propeilant cumpositions of the

double~ and triple-base types, as & replacement. for nitro-
glycerin, The Soviet Union has also smployed DEAN in
cortain wropellant compositicus, but not to any large extent.

ut‘;‘a-“

DKPTH BOMB EXPLCSIVE See DBX

I
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DETORATI VNG OLL

DETONATING OIL

DLAZODINITROPHENOL

DIAZCL

DIETHYLENEGLYCOL DINITRATE

DINIYRODIGLICOL

DINITROETHILENZDIAMINE

DINOL,

See NITROQLYCERIN

I

See DINF

See DDN?

See DEGN

W

See DEON

Ses EDNA

8ee DINP




DONARITE

DONARIT
Alternate Nomenclatuses Forelen Nomeunizture:
None Germans Donarit
Compositicns

Tho following compositlions ray be taken as representatives:

Donarite 1 Dousarite 1 Donorite 2
Gelatin type Cowdery type Powdery type

) Nitr,oglycerin cee mamnmnn g oo s 20 %> 20 20 20 l‘oo%
Nitr@glyCOl 2200% wmmmmmen gy CWsme g g
Coclloid Cotton 1.0% mmmmemenr o9 mmmmmwe o g g
immonium Nitrate--=sw- mmeon 55,00 commeee BLi5F wmmmene 814.0%
Sodium Nitrats 1000% Smmnmme o g9 s ememae g ga
Aromatic Nitrocompoundge=es ¢ee =memcce coe wecmews 3,098
TNT=- alaintnd - SOO% en monen 12}00% wemmmee oo s
INT (14quid)ommm: B0 o 200 e s
Wood Meale 0,8F avommee 2,0f wmweme= 9,08
D}'3~ 0.2% e < 005% |Emcrxanis 90

Commentss

Donurites are a group of German dynamite-typs mining explosives.
Donarite 1, list«d above, was manufactured during World War II,
Another type of donarite, containing 67-80% ammonium nitrate,
12-25¢ INT, 3-8% nitroglycerin, 0.2% nitrocellulose, and Lf
vegetable meal, was manufactured for military purposes and

wag used as a grenade filler. Donariies currently being used
are of uncertain composition.

HHEOEE
DOUBLE-BASE COLLOIDED See DOUBLE-BASE SM{KELESS PRCPELLANT
PROPELLANT
HBHHE
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ICURLL-BASE SHUKEGESS

PROPELLANT
DOUBLE-BASE SMOKELESS " See also BALLISTITE, CORDITE,
PROPELLANT NITRCCFLLULCSE, NITRCGLICERTN,
SHOKELESS PROPELLANT '
Alternate Nomenclatures: Poroirn “omenaloduss:
Solventiess Propelisnt Hmgarient Kevids alapanyerd l8por
or Powder Russlan: Nitroglitserinovyye
Double-Base Po.der ' perokh
Double-Base Colloided Spanish: Polvora de doble base
Propellant

Compositions
Double-base smokelsss propellants usually contain. rdiro-
celluiose and nitroglycesrin as the nrinsipal ingredients.
They may consist of from 60 ¢¢ 80% nitrocelluloze and from
20 to L10F nitroglycerin., In some coses, however, nitro«
glycerin is partially replaced by other organis niirates
having vhe property of gelatiniming nitrooelluloss. Stabilizera
and other additives are ususlly included to achisve desired
results, '

Characteristics:
Doubie-base propellants vary from olive to black in ocoler and
a3 manufactured in as muny forms es single-base propellants,
1,00, 8trips, flekes, spheres, peliets, tubes, and perforated
oylindrioal shapes. Double~base propellants have groater
potential than single=base propellants because of the
additional energy content available from nitroglycerin.
Double«bage propellants are less hygroscoplo thaa single-base
types. Morsover, doublembasze propeiisnts contain less solvent
than single=base types and therefore have a higher inherent

ballistic stability. .

Ha.ugact\n'_g_l
oubie=base propellants are manufsctured by one of twd
" processes, the "solvent" prccoss and the "monsolvent! or
- ngolventless" prooess. The solvent process is simller to
that used for the manufacture of single-base smokeless
propellants (ssv entry), except that a mixture of ethancl
and soetone is used as the solvent and the solvent resovery
procedure is omitied because of the hasard involved in
recovering solvents containing nitroglycerin. The none
solvent process is wsed whan the nitroglycarin and other
colloiding agants constitute spproximately LO% of the
compogition. In this prooess, wet nitrocelluloss in mixed
with nitroglycerine The utabinur (contralits) 3. ~!xed
in and water yremrved by ocentrifugs. The collold i3 ;artially
dried, and an; rensining incredients are indxed in. Tie ‘
remaining water 4y removed by rolling.
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DOUBLE-BASE SHOZXBLINSD
PROPELLANT

Uses:
Befere World War II, double«base propellsnts were 1imitsa te
use in mortar and small sris anmunition. Since then, they
heve been used in most types of ammuniiicn, az well 20 in

rockeb propellant coupositionse.

Comments: :
Doubfe--base propellante bave replaced single~base propellants
in many ammuniticn propsllant applications. They have the
advant: e of higher energy content and greater eace of
stabilization., Since doutle~bage prugcllents have a greater
potential, a specified quantity of double-base propellant
will give better ballistic rssults than an equal quantity
of single~base propellanii.

The term f'double~base colloided propellant” for doubls-bzize
smokeless propcllant is coming intc increasingly wide usage
since 1t is more accurate in its description (these prupellants
are not entirely smokeless).

S
DUNNITE .8ee EXPLOSIVE D
DUDRET. See PERMISS ‘BLE EXFLOSIVE
SH3RE
DYNAMITE See also ASTRALITE, DONARITE,

DINAMOXN, NITRGGLYCERIN. aad specific
types listed under Compogiticn

below,
Alternate Nomenclatures Foreimn Nomanclatures:
See Commsnts belew Frenchs Dynamite

Germant  Dynamit, Sprencastoff
Hungerian: Dinamit
Itzlien: Dinamitie
Japanaese! Kalyaku
Hussian:  Dinamit
Spanigh: s 'qodta

Gorman dynomicess GELATINE—-DISAMIT,
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DYNAIMXTE

gelatin dynamite;
CUIRDYNAMIT, guhr
dmamite; SICHER-
HEITSDYNAMIT,
safety dynamite;
SPRENGOELATINE,
blasting gelatin,

Japanese dynamites (irade
pamss of the Hippcm Oils
and Fats 00., Ltdo;
MATSU, blasting gelating
SAKURA ¥O. 1.& NO. 2,
gelating KIRI NOS. 1,
2’ 3’ SHIH"KEI!, aamonde
2, & J, KEYAKI, speciul
armonia gelating SHIN-
"KYORYOKU, wummonia exp.:.oaivo;
SIiIRAWE, TOKU-SHIRAUME
NOS, 1 & 2, permissible
gelating SHCAM, SHIN
T0KU-SHOAN, permiscible
armonda dynardte;
L-SHOAN, low density
prmiesitie Jynamite;
KO-SHCAN BAKUTAKU, SHOAN
BAKUYAKT NOS, 10 .!. 20,
permizesible armondm -
nitrets explosive.

Soviet dynamites: GREMUCHII
STUDEN', blasting gelatin;
GRISUTDX, gelatiniged
nitroglycerin; PLASTIOHESKII
DINAMIT, plastic dynasidtes

C aitionj
%ﬁtu exoept military dynamite contain nitroglyocsrin
plus varying combinationg of absorbsnt materials, oxidisers,

antaoids, and freening-po

grouped into ths basic types listed Lelowe

Blasting Gelatin
Gelatin Dynamiiz

int deprez:ants.

Dynamites can bo

LowsFreeuinz ard Nons=Freesing Dymamites

Militury Dyr.al o

Permissihle Dxy.osive

Styaight Dynani-e
For the composition .

sach typs, see individval entries,
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B33

DHART

Characteristicgs :
For specific characteristics, see entiries for the typee
1li.ced under Cormmosition above. In general, dynamites are
gsensitive to shock, friction, and heat, unless desensitized
by inert materials which, in turn, reduce explosiv: jpower,
Howevar, dynamites are nov. as sensitive to moderats shocks
as nitroglycer.in, and are safer to handle and transport.

Manufactures
For specific processessc, see entries tor the types listed
under GComposition above, The manufacturing processes normally
invclve simply a mechanical mixing of the nitreglycerin
with the other ingredients,

Usess
Dynamites are used universally for blasting operat.cne both
above~ and below-ground, and underwater. The spccific types
1listed under Composition above are usad to acccmplish specified
blasting operations. For example, the blasting of soft

rock or earth is achieved with a straight ammonia dynemite
because of the explosiva's great heavirg force and ralatively
low rate of detonation; the blasting of hard tough rock

is schieved through a gelatin dynamite, wiidch has a iow
heaving forcs but a high rate of detonation.

Comnantsg:
The term "dynamite" has both a general and a specific meaning.
As a general term it is vsed to refer to all the mixtures
listed under Composition above. As a gpecific term, it is
vged as an alternate reference to straight dynamites,

Militery blasting cperations usually utilize the same types of
dynamites as commercial operations. However, military dynamite
nas been designed for certain blasting and demolition work

(ses entry).

Recently, a trend has developed in the United States leading
sway from niiroglycerin explosives to cheaper blastiug
explosives such as those based on anmonium nitrata.

DYNAMITE NO. 1 See STRAIGHT DYNAMITE

R
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DYNAOTE WVITH ACTIVE BASEH

DYNAMITE WiTH ﬁQ?IVE BASE Sco STRATGHT DYNAMITE
3G

DINAMITE waH INACTIVE'BASE See STRAIGHT DYNAMITE
HEEE

DYNAMON

Alternete Nomenclature:
None

Compogitions
Dynamon, as originally made in Austria, had the following

compositicmss

| n Wetter Dynamon
Armondum Nitrate-e=eeneeee« 87 to 88% L%
Red Charcoal e 12 t0 13% ermmcmecnaa= 4T

s 4

Putassium Nitrate-emeocmneee see

The present compositions, as used in the Soviet Bloc, are as

followss
Ammoniun Nitrate 89% o0
Peat 11% e i T ¥ )

Vegstable Mealweeware ,¢f m~eraccwees 108

Characteristics:
Dynamonsg are very stable in storage. They are more pewerful

than straight dynamftes, to which they are closely related.

Usess
’ Dynamons are used by the Sovie® 2loc for hard ore blasting

and for excavating, They are no longer used in western
Europe.
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k. Co PCIDER

Eo Co POWDER

Altornat. Nomenclature:
Bulk Puuder

Cogpoattiun- .
Nitrocellulose (13.2% Njawe-. 80%
Barium MAratemmeamnesmmonn 87
Potassinm Nitrate-meewmemme-e 5%

Starch 3%

Aurine Dye - 0.25%

Diphenylamdns 0.75%
Charectoristicas

E. C. powder is an orange or pink, coarse sand textured cxplnni"e.
It will detonate when :subjected to a temparature of 200°C foi
five seconds. VYhen dry it reacts slightly it copper,
magnosium, magnesium-aluminum alloy, and miid steéel plated

with copper or zinc. When wet it severely attacks copper, '
brass, magnesium, magnesiume-aluminum alloy, mild steel, mild
steel coa%ed with acld-proof black paint, and mild stsel

plated with copper, cadmium, nickel, or zinc. E. C. powder
absorbe molsturs readily and therefore must be protected

from the atmosphere. It is sensitive to friction, shock,

and heats It buns extrumely rapidly in the open, but detonates
if confined. It 1s, thereflors, sufficiently sensitive to be
used as a high explosive as well as a propellant. It is

usually exploded by flame from a orimer or fuze,

Uses:
E. C. powder was usec at one itime as a bursting charge in
fragmentation hand grenades. It is now usad in shotgun
shells and blank ammunition. Its burning rats prevents its

use as & standard military propellant.

Comments:
The name "E. C. pcwder™ is an abbreviation for Explosives

Company Powder since it was invented by the Expnlosives
Company at Stowmarket in England. =t was one of the first
nitrocellulose compositions to be developed.

IHHE

51




LCHRASITE

ECRASITE
Alternais Nomer~latures © Foreicn Nomesnclature:
Aiiionium Cressylate French: Ecrasite
German: Ekrasit
Hu garian: Ekrasit
Itelians  Ecrasite
Russion: * Ekrazit
Spanighs  Ecrasita
Composgition:

CgH.CH, (N02)3ONHh or CqHgN),Op == chemical compound containing
the fof.lowing percentages by weight of the clemonus:
Carbone=wmes 32,31%

Hydrogen——-- 3,10%

Nitrogene==~ 21.54%

Oxygen=mmen~ 113,05%

Characteristics:
Ecrasite is a high explosive clesely related to pieric acid.
It is highly stable and only slightly sensitive to impact.
It is twice as powerful as dynamite, but its detonation
is difficult to initiate, '

Uses:
Ecrasite 1s now rarely used as an explosive, It was formeriy

used as & bursting charge, espscially by Austria. It is still
used by the Soviet Bloc to a very limited extent. ‘

% et

EDNA
Alternate Nomsnclatures:
Ethylenedinitramine
Dinitroethylenediamine
Haleite :

Compositiiont '
(CH, )5 (NH) ,(NOy) 5 or Coligh ;0 == chemical compound containing
the followling percentages by welight of the elements:
Carbonee==== 16,00%
Hydrogen==«= 11,038
Nitrogen===~ 37,33%
Oxygeneemme= 42,644
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Craractoristics:

EDNA is a whitc to buff, presa-loaded explosive meltlng with
dec-uposition at 177.39C. It will detous*e when subjected to
- a temperature of 189°C for five seconds. Dry EDHA will not
react with rost matals; in the prasence of moisture, however,
it will react with brass, cadmiws, copper, nicke}., mild steel,
and zine., It is virtually ronhygroscopic, absorbliy onty 0,01%
moisture when in an stmogphere of 903 relative humidity at
30°C, .JDNA 18 less sensitive to impact than tetryl but
mora sensitive than TNT; It is some:l::t less sensitive to
initiation than tetryl. It is more brisant than tetryl.
Althouzh EDNA is lass stable than %etryl, it has been
stored for five months at 65°C and for 30 months ai 50¢C
without any trace of instability.

Manufactura:
Ethyleneurez is 1r'eacted with either concenirated aiiriz
acid or mixed acid to yleld ahxitroethywneurw. Thae
dindtrosthylonoures 42 filtered out of the mother liquor,
washed, and mixed with seven times its weight of water.
This 1s boiled until the evolution of carboi: dioxide gas
stopse The resulting EINA, gathered by filtration, is
washed and dried.

Uses:
FTHNA haoe hean neaed ag both a burating charge arnd an

ingredient, of ednatol (ses entry).

Commente:
The sensitivity of E"NA precludss itr use as a standard
nﬂl:ltary bursting chaz SgSe It is useful chiefly as an
~ Ingredient for ednatol (see entry).

EDNATOL

Adtermate Nomenclatures
None

Compositions
'JL‘TED Revommcuens 60% 554

NTwsrcwvmmmmnnm JOE OF 454

\Jv
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BEINATOL

Characteristicg:
Ednatol is a dirty whitz to buff, cast-loaded explosiva which
melts at 80°C {55/LS typz). Ednatol 55/4% will cuinnate wher
subjected to a temperature of 190°C for five seconds. When
dry, 1t is siightly corrosive to copper, mild steel, and
zinc. When damp, it is much more corrosive to these metals,
and also corrc es5 cadmium and nickel. Kdnatol iz practically
nonhygroscopic, Its sensitivity te impact ov? “nitiation
is greater than thnt of TNT and less than that of EDNA, It
will not detonate when hit by a rifle bullet, although it
will occasicnully ignite. Ednatol 60/L0 is 1lLif more powerful
then TNT; ednatol 55/L5 is 207 more powerful than TNT.
Ednatol's stebility is equal to that of EDNA at temperatures
up to 1009C, However, it becomes unstable at higher
temperatures, and at 120°C it is considerably less stable

than EDNA.

Manufacture:
TNT 18 heated to about 100°C and melted. Wet EDNA is slowly
added and the mixture is stirred and heated until all moisture
Lias been removeds The mixture is then cooled to about 85°C

to make it sultable Lo pouring.

Usess :
Ecdnatol can be used 2= a Lursting charge in shell and bomba,

Although it has been stendardized in the United Stales, it
has not yet bsen used to any great extart,

e
ENNAYAKU
Altsrnate Nomenclature: Foreign Nomenclature:

None The entry is given in the
Japanese nomenclature; there
is no Engiish equivalent.

Compogitions

Potassium Chlorate-~-- 80%
Mononitrotoluene=w=evs 154
Cestor Bean Oil-weeeee §F

Comments1

v Ennayaku.is . Jopanese explosive composition «which was
uged during World War II as a bursting charge. precubly
for grenadea o:-d mortar shells,




ENTOYAKT

ENTOYAKY
Alternate Nemenclature: Foreiem Nomenclatgig:
Nona The entry is given ia the

Japanese nomenclatures there
is no English equivalent,

Potassium Chlorate-=-- 80%
Dinitrotoluene-—~--~== 16%
Castor 01l Beane—wee== 4%

Comnentg:
Entoyaku is a Japanese explosive composition thich was

uged during World War II as a bursting charge for gronades
and mortar shells, and in demolition chargces.

arazater
D01 S

ETHYL PICRATE See TNPH
s
ETHYLENEDIAMING DINITRATE Sec EDD
s sEs
EXPLOSIVE D Ses also ARQMATIC NITRC COMPOUNDS
Alternate Nomenclature: Foreign Nomanclatura:
Ammonium Picrate Frenchs Picrate ¢'ammoniaque
Ammonium Trinitrophenolate Germans Ammoniumplirat
Dunnite Hungarian: Dunnit robbanbanyag
See Comments below Italians Picrato ammonico

Russian: Pikrit ammonias,
Pikrinovo-l.olyl amronii
Spanishe  Plcrato amdnico

Compositlon:

"‘"mp‘i?"és'.;)‘i’:a (NO)4 or CgHgN),Op =~ chemical co .t:ad containing
the ro.lowing perzentages by weighl of the eleweontsi
Carboy semems 29.28% ’

Hydregoneene 2,469
Nitropg tmwew 22,768
Orygen« == U45.50%




EXPIOSIVE D

Characteristicss
Explosive D 1s a yellow to orange, press-loaded evplosives
It will detonste when subjected to a temperature of 318°C
for five seconds; it will not melt., It does not react with
metads when dry; when wet, howevs™, explosive D will
react vto form sensitive metallic picrates. The presence
of small traces o these plerates in the explosive may
lower the detor.:tion temperature, Explosive I is somewhat
hygroscopic, absorbing over 5% by <seight of w-isr during
storage in s wmolgiure-saturated atmosphere. It is insen-
sitive to friction and shock; the presenca of moisture
raduces sensitivicy to initiation. Fxplosive D is lecs

gsensitive than INT.

Manufactures:
The manufacturing process is extremely simplc. Explosive D

crystallizea out of a cooling solution of picric acld and
hot water neuirelized with aqueous ammonia. The precipitate
is dried at L59C, and then is screened and packed.

Uses:
Explosive D is used as the bursting charge in armor-piercing

ghalls, It is also coming into widespread use as the
organic fusl in composite propellants (see entry). It has
also been used to some extent in France, mixed with potassium

nitrate, as a propellent.

Commonts:

T " The insensitivity of explosive D to shock and friction makes
‘it an excsllent bursting cha-ge for armor-piercing projectilas
since it will not detonate upvn impact. In other respects,
however, 1t 1s inferior a= a high explosive to INT.

The term "explosive D" originally was given to ammonium
picrate in order to keep the exploaive composition iecret,
the "D" standing for Dunn, the name of itc proponeni. The
explosive was cslled unofficially Dunnite. A%t present,
the term Mexplosive D" is in general usage, and "Dunnita®
is only rarely used.

HIHER

£{PLOSIVE OIL ' See NITROGLYCERIN
HHHE

EXYRA DINAMITE : See STRAIGHT DYNAMITE
A
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FLASHLESS APD uuChCB
LESS CCiiPOSITIONS

FLASHLYESS AND SHOKELEES See alzo SINGLE-BASE SMOKELESS
COMPOSITIONS PROPELLANT ‘

Alternate Nomenclature:

- L ., C————

B‘MU Il"'l armhht e non_h.ygroScopic)

»ren s A*vvu’

a..d MH {nonhygroscopic)

Comments:
For Chacructeristics and Manufacture see SINGLE~BASE SMOKELESS

PROPFELLANT« . Flachless and smokeless compositions are a
olege of gingle~base propellants used chiefly in artillery
ammunition. Standerd U.S. compositions include M-1l, M3,
Mely, M~-6, M=10, ¥<12, anc M-ll tyres. Ingrodients vary,
but all contain nitrocellulose plus nitrotoluene and other
materials. They are not truly noahygroscople, but ere
much less hygroscopic than pyrocellulcse propellants.

*vvn.ﬁ'_

FNH (flashless, nonhygrescopic) See FLASHLESS AND SMOKELESS

CAMPOSITICNS
L
FRENCH MIXTURE
Alternate Nomenclatures Forelpn Nomenclaturs:
The entry im givan in the Russian:  Frantsuzskaye smes!

English equivalent of tha
Rugsian nomenclaturey there
is no corresponding U.S.
explosive,

Comnosition:
iOI' (] Acid'“-------—sn m
Dinitronaphthalene-—-=« 20%

Comuenta:
French mixture is a Acﬂdet comnosition which has bean used

to fill artillery ammunition, bonbs, antitank mineas, ard
for Jemolition charges.

FUIMINATE OF ME:CIRY See MERCURIC FULMINATE

(%2}
~}




GEL-COALITE

GEL~CCALITE See PERMISSIBLE EXPLOSIVE
Y T
GELATIN DYNAMITE See also DYNAMITE
Alternate Nomenclatares Foreign Nomenclature:
Nitrogelatin British: Gelignite
Nitrogelin French @élatine-dynanmite,
nitrogélatine
Germans Gelatinedymamit,
fiitrogelatine

Hungarians Nitrozselatinos dinsmit,
dinamitgél, gelignit

Italiant COelatina-dinamite,
ritrogelatina

Japaneses SAKTURA NOS. 1 & 2 (trade
nrare of Nippon 0ils and
Fats Co., Ltd.)

Rugsian: Grisutin, studenistyli
dinanit

Spanishs QGelatina dinemite,
nitrogelatina

Compogitions . ,
Golatin dynamites consist of blasting gelatin (ses entry) to
which wood meal and sodium or potassium nitrates (saltpeters)
have been added. They slso may contain ammonium nitrate (in
which case they 2re called Mamuonia gelaiin dynamites®) and
aromatic nitro compounds. Gelatin dynamitea normally have a
lower nitrocellulose content than blasting gelatins and thus
are often spoken of as being "thinner® or softer gelatins.

The following compositions have been used in the United Stat~ag

Strength

Nitroglycorin ccmmeams 2%%%%-2g§é£~~3%g%%--h§%§xw-h . p-‘s%g%%‘-ség§1'

Nitrocelinlugemenmene Ve7%wm 0,98 e Lo0fac 108 o 1oTh== 1e9%== 2.4%
Sodium NA.rstgummmmnn €2,38eub8,1% 062,00 anli 85 ~2038=~38,1%- 29.6%
Combustible Yateriad= 13.0f=>12,08==23s0f~=d0eChum 9,0%=e F0fve T7.C%
Caloium Coartiimatemees 100%‘"" 1.0%"' 100}"" 1.0%w 100%"" 100%"' 100%
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GELATIN DIHAWILTE

Characteristicai

Geravin Jdynamites are plastic and ¢ohesive; they may be
shéped and kncadod as desired. They may or may not be hygro-
scopic depending vpon the types and quantities of ingredients.
Exposure to moisture-laden atmosphere has caused d¢ifficultiec
because >f the hygroscopicity cf sodium nitrate and ammonium
nitrate. Gelatin dynamites .:tended for tropicel clinetes,
vherefors, usually contain poiazsiun nitrate, which is more
expensiv. than sodium nitrate but nonhygroacopic. Aimonium
nitrate content, however, is desirahle in some gelatin
dynemites because of the particularly niga strength it imparts
to explosive mixtures. These ammonia gelatin dynamites are
extremcly hygroscopls and require specisl waterproof packing.
Gelatin dynamites are about as sensitive to shock as blasting
gelatin end guhr dynamites., This sensitlvity, however, varies
depending upon ingredients. For example, pctassiun perchlorate
will raise shock sensitivity while aromatic nitro compounds
(ses below) will depress this seusitivity. Moist zelatin
dynamites are less censitive to shock than the dry material.
Sensitivity to initietion varies with nitraceliuiose contents
(Gelatin dynamites with 2 relatively high nitrocellulose
centent require a strong blasting cap ror detonatior while

~ those with a low nitrecellulcce content can be detonated

with & weak blasting cap. Long periods of storage wmay
decrease sensitivity to initiation,. '

Under wartime condltions when glycerin has been in short

supply, the nitroglycerin content in gelatin dymandites

has Leen reduced to a low of 18%. Since such a corposition
contains relatively little "nitroglycerinegelatin,” it

rust be extended by ths addition of aromatic nitro compounds
such as TNT and dinit otsluene, which partially dissolve

in warm nitroglycerin tut only desensitize it very iittiu,

When the compound cools, .ie nitro compound tends to crystallize
out of solution and add its own characteristics to those

of straight nitroglycerin.

Manufacture:
The "dope" which is made up of both the oxidizing agents
(nitrates or perchlorates) and combustible materials (wood
moal, versal meal, charcoal, etec,), must be in as finaly
pulverized a state as possible. Accordingly, cach ingredient
must be ground ic 3 fine concistency. The mixing and
gelatinization processes are identical to those descrihed
for blasting gelatin (sse entry), and are conducted witn the
same equioment,

£c8 ¢
Gelntir. dynamites are used for rock bla. w3 . ond underwater
blas’ .rg operations. The amionia goiatin cmumdtes, despite
thelr <trength, ere not suitable for hard nre or rock bissiing
becavs: of their lower velocity of detonailon and lower

geasity.




GELOBEL See PERMISSIBLE EXPLOSIVE
TR

GLUCOSE PENT#NITRATE ' See SUGAR NITRATE
Y 2222

GLYCERYL TRINITRATE Sec NITROGLYCERIN
I

GREMUCHE-RTUTNAYA |

Altgygﬁ:: Nomenclatures | Forqiggbﬂzﬂzsggizugiéen 1o the

Russian nomenclature; there
is no English equivalent.
The literal translation of
+he term is fof mercuric
fuhninate.”

Comments:
Gromuche-rtutnays i3 & Soviat detonating cap composition
consisting solely of mercuri: fulminate, usually in
0¢2-gram charges. :

TP

GRENITE ‘ See also NITROSTARCH

Alternate Nomenclatures Foreign Nomsnclatures
Nons None

Compositions .
Orenite is & nitrostarch explosive whose composition varies

according to the manufecturer and the product's end use.
Thz composition listed balow givez the input Jlimits for
sach ingredient:

Not lesa than Not more th-n
Nitrostarche=: ecmee 95,508 cnenceumvass 98,85%
Poetroleun 03] wmemw 0,758 mrecravences 2,003
(M Arabigacmimmms 0,758 cancwcoenmne 2,008
lloiﬂ‘:lur'e-"“""' v ww XX ] Ldadad ol adand odod e bt d leOO%

69




GRENITE

Charactoristics:
Grenite appears as esmall white, hard granules. It is not
sienificantly hygroscopic. " It is lesc sensitive than
straight nitreosiarch, Dsurolsum ingrsdlents reduce somewhat
the sensitivity of straight nitrogtarch.

Manufacture: .
Greniie is vrepared by spraying dry nitrostarch with a
gsoluti.n of the binding materials while agltating the
mixtura. The product is 2ried and oz ~onsd to proper
8ize.

Usass ‘
Orenite has been used only in grsnades since it is too

sonsitive to satvack for usz in prejectiles.

Commantss
As in the case of Trojan explosives (sec emtry), nitrcatarch

is now rerely woed for military purpcses excspi for
training requirements.

AHHN

QUANYL NITRAMINE Sae NITRCCGUANIDINE
Rl

GUHR DYNAMITE See STRATGHT DINAMITE
W



GUNCOTTON

GUNCOTTON See also NITROCELLULOSE, SINGLE-BASE
SMOKKLESS PROPELLANT
Alternate Nomenclatures Foreign Nomanclatures
None Fre. zhs Coton-collodion,

coton-nitré, coton-
poudre, fHidimlcoton
Garmans Koliodiumsolle,
nitrozellulosepulver,
schiegsbaumwolle,

et am ~1
echicoswolls

Hungarian: ldgyapot
Italian: Fulmicotone, cotone

fulmdinante
Rugsian: Piroksilin, lkhlcp=-
chalobumaztinyy
porokh
Spanish: Algoddn polvora
ggngp_ggitiori:
Uncolloided Nitrocellulose~~-- 87%
Molsture- s 13%
Charasteristics:

Guncotton 1s a white axplosive matarial. It will ignite
when subjected to a temperature of from 195° +5 200°C for
fivo seconds. It is nonreactive with metals. It is about
967 as strong as TNT. When dry it is i9% stronger then
TNT. Like other single-base propellants, it is hygroscopic
and unsteble. 30% moisture .11 prevent ignition. It is
about as sensitive as TNT., Dry, it 1s about as sensitive
as PEIN. See NITROCELLULGSBE and SINGLE-BASE SMOKELESS

PROFPELLANT for cther charactsaristics.,

Manufécture:
See NITROCELLULOSE and SINGLE-BASE SMOKELESS PROPELLAWT.

Uses: _
Guncotton is cemmonly used as a propellant, rarely as a

demolition agent.

Commentss: :
he tera “guncotton" is commonly applied to forms of

nitrocellulose coutaining 13% or more nitrogen.
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HAISHOKUYAKU

Mternate Nomenclature:
Nones

Composition:

Xt AV, e R Rt L B S0 e 00 2, A B s s o s i

BATSHOTUTLXU

Foreign Nemen~laturs:
ihe entry is given in the
Japaneze nomenclatiure; there
is no English equivalent.

Ammoridr  Poicitloroteaveas 77.04

Cyclonite

Silizon Carbidogee—awveana

Paraffin

Commentss

17.0%
1.5%
L.5%

N

Haishokuyaku is a Japanese explosive composition wiich was
used during World War II in demolition btlocks.

HALEITS

- — e O e

HBX.1

HERCOGEL A and HFRCOQEL 2

HEXAMINE

- 2%

W

8ne CCMIOSITION C-44

See TORPEX

See PEAMISSIBLE EXPLOSIVE

WA

See HEXITE

i




HEXANITE

HEXANITE
slternate Nomecnslature: Foreimn Nomsnclaturss:
Kene Germaris Hexa, Novit
Composition:

TOXLy6mmmmmmme 4OF
T owmxriareman— E0F et e e e e
Characteristics:

Hexanite is only slightly superior to TNT with respect

to brisance and power, and is comparable to TNT with

raspect to sensitivity and stability. It dese not react

with metals.

Uses:
Hexanite was used by Germany during World War II o3 &
burgting charge in mines; torpedoes, and depth charges.

Commentys
exanite has been used chiefly &as a substitute for INT.
It do2s not offer any significant advantages other than
lecssning the demand for TNT. o

I
HEXANITE, ALWR{INIZED
Alternate Nomenclatwres Foreign Nomenclatures
None Germani Schilsaswolle 18,
TSMV 1-101
LCompcsition:
INT 60%
Hexd te ~= 217

- Alundnum, Powdered=~~e= 16%

Comments?e

Alurinizsd hexanite was used extensivoly by the Germans during
World War II as the main bwrsting charge in torpede warheads,
Its blast effect is greater than that of tritonal.

B

HEXANITRODIPHE!YLAMIN: See HEXITE
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HEXTI Soe HUXITE
T
HEXITE ea Appendix I for 2dditional uses.
_Alternate X mencletures . s
e &> . & <r ,J?MAJO ;“ e - e ..w% .. ...‘W-? -.-%‘W‘ My
Hexanitrodlphenylamine o
Hex1il

Cempesitlions (NO ) y a1
(N0, 77¢ or == chemical compound
congagnfng the ollow;pg pglcentzg%g by weight of the elements:
Carbonesee=- 32,81%

Hydrogene=«= 1,15%
Nitrogene.-- 22,33%
Oxygenee~e=e 43.71%

Characteristicss
Hex{te appears as yellow to browmish yellow crystals. Jt
malts at from 240° to 245°C. It is similar to tetryl in

sensitivity and brisance, and is very atable.

Manufacture: -
Anilire 1is condenaed through the addition of dinitrochlor-

benzens, The resulting dinitropaenylem¢ne is nitrated to
form the hoxanitro cumpouncle

Usess )
Hexite was used sxtansively Ly Germany during World War II

&8 a booster, und, rarely, as & bursting charge.

SHHEHH

X (beta-type)

Alternate Nomenclaturss:
Cyclotetrametlylsnetetranitramine
Homosyolonite
Tetranitrotetraracle-octane

Composition:
LHAYp08 =~ chemical compound containii:; %) Collowing per-

eantrgns by weight of the elements: Ca. VRS 16.2%
Hydrogones-- 2,78

Nitrogene—ea 37,9%
Oxygoneana-a 43,24




Y (vete Typs)

Characteristice:
HiX 1g a white explosive msterinsl which meltz af from 273-

to 280°C (depecnding ugon the mathod of measuremsnt)e. It wiil
explode when subjected to a temperaturc of 3279C for five
seconds. HYY occurs as an impurity or by-prcduct in the
nanufacture of cyclenite (see eniry). It is very similar

to cyclonite in sensitivity, brisance, aud strength, but

is somewhav 2 sg powerf' than its parant exolosive. HYX

10 ne Syerorsnle. at 3077 and 097 yelabivo rosdiditye

W A NCLAY
25 :

Commentss
HMX has not Leen used alone as an explosive to any great

extent. It may, however, see increasing usage in booster

applications.
IREHE
HQMOCYCLONITE See MMX
2ot

INCENDIARY COMPOSITIONS

Aiternate Nomenclature:
Mone

Fomgositﬂon:
Examples of typical incendiary compositions are given beiowe

50/50 Magnesium~Aluminum moy-----' 48.0% ~ewee 148,07

Barium Nitrate 50,5% w=wm=e 50,5%

Iinseed 0il 1,57 wmmee 40

Aﬂphﬁlt\m‘. Ve e e s e 4 Ab e s e, coe - o oo 105%
Comaents:

ncendiary compositions must be eenait;ve t» the iforce of
impact of the projectiles which carry them tut must be
insensitive to ths force of setback. They ere chemicals
vwhich ignite at the bursting of the projectile, and undergo
burning rather than detonation. Such compositions are =ven
leass gensitive to impact than the least sonsitive of the
stendard high explosives and have reluatively high exrloasion

tomperatures (5850C),




INDEPENDENT (serics) Ses PEAMISSIBLE EXPLOSIVE
S
JRPDECENDENT Griws Sea PERMISSIBLE EYPLOSIVR
etk
JUDSON POWDER See STRATGHT DYNAMITE
P
X~ MIZTURE
Alternate Nomenclatures Foreisn Nomenclature:
The entry is given in the Russian? K-1 splav

English equivalent of the
Russian nomenclatures there
is no corresponding U.5.
axplosive.

Compesitions
THT - T0%

Dinitrobenzeng==~== 304

Characteristics:
¥-1 rmixture is less brisant than TNT, but it is still too

brisant .for eifective fragmentation of cast iron containers;
it will shatter the contaliner into fragments too smell to
be of much uss., To redwss this high brisance, long blocks
of less brisant-explosives such as schneideriia have bacn
inserted into K-l mixtwre with favorable results., K-l
mixture is a toxic explosive, and is therefore becoming

obsoletn,

Usest
K~1 mixturo has been ussd by the Soviet Union as a bursting

charge in some cast iron land slnes. It is being replac...
by K-2 mixture {see sntry).

W
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K-2 MIVIURE

K-2 MIXTURE

f1ternate Nomenclature: Fe
~The entry is given in the

foreipn Nomenclature:
Russian: K~2 splav

English equivalent of the

Russian nomenclature;

there

is no cerregponding U.S.

explosive.

Compgosition:

—.—

TNT 80%
Trinitronaphthal eng~eee= 20%
Comments?

K~2 mixture has besn used by the Soviet Union as a vursving
charge 'in cast iron land mines. It is replacing K-l mixture
(sce entry) because of the lower toxicity of K-2 mixture.

KALIIAIMATRIT NO. 55

Alternatc Nomenclature:
None

Compositions

ISR

Ses &lso AIMATRITE

Foreign Nomenclatures
The entry is given in the
Ruesian nomenclature; there
8 no English equivalent.

Fobassiuwn Cllorato=--= 6%
Combustiblemmmmmerewne 12¢ (containing 5% vaseline, 30% narafrin,

Commentss

65% rosin)

“Kal4ialmatrit no. 55 is a Russian commercial explosive

of the almatrite class.

that of TNT.

It hag a brisance lower than

N30



KIDF

KDNBF

Alternate Nomenclaturez
Potaseium Dinitrobenzifuroxsn

Cempositions - - - PR ‘
Cg 04K -= chemicel compound containing the foilowing

Hydrogen==-=-"U.u%
Nitroganieews== 21.2%
Oxygen—een=e 36.3%
Potasciumeeee= 11.8%

. ——

Characteristics: ,
KDNBF is an orainge t¢ brown, press-loaded explosive with a

melting point of 210°C. It will explode when subje-ied o a
temperature of 250°C for five seconds. KINBF 1s exiresely
sensitive to impact. It is enly slightiy nygroscopic and is
stabls in storage (less than 0.1¥ of the materisl is lost
when it is subjected to 100°C temperatures for four dgys).

Manufactures ’
e sodium hypozhlorite is reacted wiith benzfuroxan.

The latter is dissolved in concentrated sulfuric acid and
nitrated with mixed acid. The resulting dinitrobenzfuroxan
15 neutralized with potassium bicarbonate. Treatment with
hot water causes the XDNBF to crystallize out of solution.

Uscs:
KONBF 1s suitable fo~ use as & primery high explosive.

SO

KING See PERM1SSIELE EXPLOSIVE

KING NAU-GEL‘ o See PERMISSIBLE EXPLOSiVE

FH

KING CPECIAL Se«¢ PIRMISCIBIE RPLOSIVE

“pevxtcv?n: 1ges by :;g%gg;m %; the elementer Carbonee----- 27.3% B




EOMBINIROVANNAYA AZTDO-TETRITOVAYA

KQMBINTROVANNAYA AZIDO-TETRILOVAYA

v oy

Alternate Nomer-lature: Forcinn Nomonclaturs:

None The entry 1s given in the
Rugsiar: nomenclature; th.re
~8 no Eaglish ecuivalent.
Tue literal translaiion of
the term is "combined lead
ay’frjn nnd J‘t"‘rlt" n .

Cee e

e . R T IRt

Compositions
Lead Azido~~=n- 0.15 to 0.20 gram top layer
Totryleeewmee=e Up to 1.0 gram bottom layer

Tetryl somstimes is replaced by PETN or cyclonite,

Comments:
Kombinirovanraya azido-tetrilovaya is a Soviet explosivz

composition used in detonating caps.

KOMBINIROVANNAYA~GREMUCHERTUTNC-TETRILOVAYA

Altornate Nonenclatures Foreign Nomenclature:
None The entrv is given in the

Russisn nowenclature; there
is no English equivalent.
The literal translation of
the term is "combined
mercuric fulminate and
tetryl."

Conpositions
Mercuric Fulminitee—~== 0,5 gram top layer

Tetryl Up to 1,0 grem bottom layer

Tetryl sometines is replaced by PETN or cyclonite.

Commentss
Koﬁbinirovaxmaya—gremuchertutno-tetr:llovawa is & Scviet

axplosive composition used in detorating caps.

S
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L-MIXTURE

L-MIXTURE
Alternate Nomenclature: Foreipn Nomenclatures
The entry is given in tihe Russian: Lesplav

English equivalent of the
Rusgian uomenclatura, there
is ne corresponding U.S.

explo. iva,
e
T : Composition:
TNT

958
5%

Trinitroxylene—cwa.

Churacteristics:
L-ixture is as sensitive to ;mpact as TNT. It 1s, however,

easier to dstonate and requires s much smaller boostzr charge
than 'dogs TNT. A booster is unnecessary if a sireng detcnator

is used,

ses1
‘L-mixture is a Soviet explosive composition which has been

used for cast-loaded antitanic mines and in demolition

blocks.
NN
L. 8T. See LEAD STYPHNATE
FHE
LACTOSE HEXANITRATE See SUGAR NITRATE
I

LDNR

Alternate Nomenclature:
“Tead Dinitroresorcinate

Composition:
P 6ZR2N 20¢ ~= chemical corpound contain' g *he following

pcw~e"t1pes by weight of the elemonts: ULeuteceecaws 5Y,1%
Carkoneseees- 17,82

HyJrogen==«= G,5%
Nitrogen-we~- 6,9%
Oxygenmmane= 23.1%

'



Lt

Characteristics:
LDt is a red or yellow, presc-loaded explosive mzterial.
It will explede when subjected to a tempercture of 265°C
for five secnnds. 1t is only glightly hygroscopic. It i3
conciderably more sensitive to inmact than THT.

Moanufacture:

Dinitrosoresc: sinol, prepared by treating resorcinol with
nitrous acid, 1z oxidized to dinitroresorcinst A selition
¢ the dindtrercsoroinel and gedium carbonate we combiucd with
& lend nitrate zolution.s The procipitate is filtered and
washed thoraughly.

Ui
IDIR has begn used in electric Jetonntors,

T
LEAD AZIDE Sao also AZIDES
Alternate Nomenclatursi Foreimn Nomenoclature:
“None Eonoﬂ: Azoture de plomb,

nitrure ds plomb
Garmant Bleiasid
Italian: Aoido di piombo,
azoimide di piombo
Japaneses Ohikka namari (Army),
chikkasn (Navy)
Russian: Asid svintsa
Spanisht  Acido de plomo,
' nitervro de plomo

Compositions
FS(N;S == chomioal compound containing <he folloving

porosntages by weight of the slemonts: Loeadueesswss 71,1L%
' . Nitrogen=v== 28,86%

Charactaristicss
Igai azide 1s & white to buff, prezs<loadsd explosive material.
It will not malt, but deoomposes irstead., It will explods
vhen subjected to a temperature of 3L0°C for five uoondnz
and may detonate spontanecusly st any %eapsrature if orystals
ars over one millimeter in length, Laad aside contains ne
oxygen wnd debtonation involves no ocombustion. DMry'lead azide
does not 4Lfeot metalsy; molst load aside soxv.u+n aine and
ocpper raniily, and with copper forms the oxt=ancly sensitive
and denge~us compound ooppar aside. Unlike merruric fulminate,
lead azide wrnnot essily be dead-pressed. It iL entirely
stable and unly elightly hygrossople; 1t will not dacowpose
during prolons~4 periods of storage at moderately high




LEAD AYZIDE

temperatures. Lead azide 1s extremely sensitive to shock,
fristion, anc heat. 1his sensitivity increages rapidly as
cryatal size increases tec a peint where spontaneous detonation
may occurs Ordinarily lead azide 13 astored under water,
although such storrage of vnireated lead azide may uctuslly
increass sensitivity since water may increasa erystal size.
For thiz reason, lead azide intendsd for long-tesm storage

under .rater is usually dextrinated tc permit safe steorsge.

Manufacture: ‘
Lead azide, beceuse of its sensitlvity, is manufactured

in sm2l) quantities, normally 300 grams of product. OSodium
azide 1s prepared by treating scdamide (produced by inter-
action of sedtum and aquecus ammonia) with nitrous oxide.
The sodium azide is then reacted with lead acetats or

lead nitrate, to produce lead czide as a white prscipitate.

Usas:
Lead azide is used in prirers and detonators. Since in

pressed form il datonatss less readiiy than in free form,
‘lead azide for detonating caps and primers is coated with a
layer of sansitizer to initiate its detonation.

Comments?
Lead azide is morc sfficlent than mercwudc fulminate, and is

now used for many applications formerly filled by mercuric

fulminate.
e
LEAD DINITRORESGRCINATE See LDNR
M
LEAD STYPHNATL
Altsimate Nomenclatures Foreilen Nomenclature:
L. St. French: Trinitrorescv~inate
Lead Trinitroresorcinate de plomb

Germans Bleitr?nitroresorsin: s

Italians Stifnato di pilombo,
triniiroresorcinato
{1 plombo

Ruseian; Jiifnat evints.,
trinitroxrecsortsinat.
svintsa, TNRS

Spanish: Triaitroresorcina
omada
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LE.D 3TYPHNATE

Co_ll_yttion*

PLO,UgH (N0, )3 or PbCgHN30g == chemical compound containing
the following percentages by velsobt of the c;cmuﬁhd:
Loalmmnnmmmn 110,024

Carbonewee.— 156.00%

Hydrogoneee= 0,22%

Nitrogenew== 9,33%

Oxygen--wmme= ¢6.143%

Characteristicss
Lead styphnate is a reddish-brown, press-10aded sapiosive
which melts with explosive violence at 260° to 310°C. It
will explode when subjected to a temperaturs of 282°C for
five seconds. Lead styphnate is only siightly hygroscopic, Tt
has & higher order of sensitivity than lead azide, but is
a poor initiator; 1t cannot initiate the detcnation of any
of the militery high explosives except PEIN,

Manufacture:
lagnesium oxide 13 added to a bvspenaion of styphnic acid

in water, producing & solution of wagnesium styphnate., This
styphnate is mixed into a lead acetate zolution. Dilute
nitric acid is added after a precipliate is formed. The
mixture is stirred and cooled watil the lead styphnuie
crystals are formed; this precipitate is filtered, woshed,
and dried.

Usess
. Lead styphnate is used as an irgrsdient of the priming
layer used as a ccating for lead azide detonating charges.

R
LEAD TRINITRORESORCINATE See LEAD STYPHNATE
O
LIQUID OXYGEN EXPLOSIVE
Alternate Nomenclatures Foreign Nomenclature:
(see Comments below) Hungarians Oxilikvit

Russian:  Oksilikvit

Compositions
d cxyger nxplosives consist of a porous cerbu-tidle
material suc. &y lampblack impregnated with liquid
oxygen or llgu‘d alr, although fireproofed absorh.ni
materials mey be ugod without much change in characteristlics.

$»




LOW-FREEZING AND NON-FRFEZING

LI UID QRLGAN X~
PLOSIVE

Giaiuctaristies?
Liquid oxygen explosives are very sensitive to heat and
shocke The liquid oxygen xeadily evaporates from the
im:: egnated material. For this reascn, they cannot be
stored for long periods of time. Liquld oxygen explosives
utilizing a fireprsofed material will not readily Jclonabe
from shock. although they .t111l can be detonated easily by

a blasting cap.

Mamnfactirzs: ,
Manutaciure of liquid oxygen explosives is simply a question
- of dmpregnavang the absorbent material with liquid oxygen.
The explosives ordinarily are prepared on tha spot because
of thsir gensitivity and the rapid evaporation of the

liquid ingredient,

Usest .
Ligquid oxygen explosives are used for avovegriimd mining

purposes. They are never used undergrcvnde In the Soviet
Union, they have been vsed in both ccrmercisl and miltitary

roles for some blasting operations.

Commentss

Liquid oxygen explosives rapidly lose their explosiye
character as the liquid oxygen or air evaporates. “his
is an important safety factor in cases whera the ‘explesive

amas  was

charge dﬂes rnot detonate.

The abbreviation LOXE for liquid oxygen explosives has not
been stendordized, and some preference has been expressed
for the use of the abbrevistion LOX. Huwever, since LOX

is normally used to refwr to ligmid oxygen, this dictionary
uses the abbreviation LOXE to distinguish the mining
sxpleaive from the liquid material.

See also NYNAMITE, NITIOGLYCERIN

DYNAMITES
Altornate Nomenclature: Foreign Nomencleture:
None See DYWAMITE

Compoaition:
Low~freezing and non-freezing dynamites sre similar to

gelatin dynamites (see entry) but include 'v addition an
ingredient which will lower the tendency o: niiroglycerin
oxplc sius to frecse. As in the caue of otl.er dymandtes,
ome leir=freezing and non-freezing dynamit ‘o may centain
ammoniwa nitrale, Reprosentative compositions of low-
fraozine dynamites follow:
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LOY-FREEZING ALD NOW-FREEZING
DYNAMITES

Low-Froezing Gelatin Dynanite
Nitroglreerinememen mae.. 35w
Liquid Dinitrotclueng=-- 24%

Nitrocellulosem=n= ammeu= &3

. Wood Meale - 5%
Sodium Nitratowemme: ommm - 308
Gelatr..e-Telsit (a Swiss low-freezing ammonia dynamitc)
Nitroglycerinmememeumwm 22,0%
Dinitrotolueng-mee—mmean 21,07
Nitrocellulogememmmanane 1,5%
Amsrondium Nitrate-eceecses 55.5%

In the case of non-freezing dynamites, several ingredients

may be used to render the compositions non-freezing: dinitro-
chlorohydrine, nitrated polymerized products of glyceriz

(such ‘as tetrenitroglycerin, dinitroacetin, dirdtroformin),
and nitrates of glycol. Representative coumpositicis are
listed belows

Non-Freezing Gelatin Dynamite
itrogiycerinmesseaceees L%
Dinitrochlorohydrine==~= 19%
Nitrocelluloge=emem: sue= 27
Sodium Nitrate-eceaama=s 287
Wood Mesl - 75

Non-Freezing Straight Dynamite
Nitroglycerineweemmec~== 156
Tetranitroglycerinacee=es. 15%

Wood Meal 108

Sul furee. 3%

Rosin - 2%

Sodium Nitratee~—am. ™ o on 55%
Characteristica:

Low-freezing dynsmites usually freeze within a few degrees
of 0°C and thus are suitable for exposire to moderate winter
weather. Non-freezing dynamites usually caa be subjected
to temperaturaes down to -30°C without freezing. Low-freesing
dynamites relying heavily upon dinitrotolueine are not as
-brisant as the equivalent é&mamites The use of nitrated
golymorized products of glvcerin reduce only slightly the
strength of dymamitas and when used in propar provortions

ald appreciably in preventing the freezing of dymandier,

The use cf glycol niirates givos even better results sinces
these nitrates do not reduce sensitivity t- u.-'ilation,

they ma! » the explosive non-freeging, and *ha: relieve

any shortrge ¢f glycerin, Other characteristics are like
those for other dynamites. _




LOJ-FREEZING 40D MG~
»  FREEZING DYHAMITLS

Manuiacturoe:
The manufacturing process of low-freezing and non-freezing
dynamites i the same as that for the equivalent dynamitos.

Usess
Low-freezing and non-freez.ng dynamites are used for ali
blasting. and mining operations where cold is liabls to
freaze ordinery untreated explcsives,

10W VELOCITY MILITARY DINAMITE See also MILITARY DGIANMITE

Alternate Nomenclature:

VD
Compositions ,
99.5/0.5 cyclonite/L-MA dye-~--w-- 17.5% (1-MA being 96% pure
1-methylamino-anthraquinone)
TNT 67.8%
Tripentaerythritol 8.6%

68/3z Vistac No. 1/D0S Binder--=-- L4.1% (Vistac no. 1 being polybutene
of low molacvlar welghts

DOS being dicctylssbacate)
Cellmose Agstate; IH-lecommucmaae 2,08

Characteristics:

Lov velocity militarv cdynamite 1s a pink, machine-loaded

(by a Hall Packer) explosive. It will explode when subjected

to a temperature of 4B0OC for five seconds., It i3 somewhat,

less strong than INT and i1z less sensitive to impact. It i3

waffected by friction sensitivity tests, It has good

resistance to low iemperatures and has functioned satisfaci.orily
ter being meintained at a temperature of ~65°C for ore day.

Menufactiures
The process of manufacture is classified Confidentia.

Usess
Lowr velocity military dymamite will be used for dynamite
applications wherc a low detonation velcciiy is desir:z'lae,

Conm{ents:
To date, low velocity military dynamite has only been prepared
on a jeboratory scale, and tests on the . -mlosive are continuing,

Mxlain 2l



LC.T
- LOXE Seec LIQULID OXYGEN EXPLOSIVE
FA N
LVD See L. VELOCITY MILITARY DINAHITE
HIEHE
MALTOSE 6CTONiTAATE | | Sea SUGAR NITRATE
3

MANNITOL HEXANITRATE

Alternate Nomenclature:
Nitromannite

CeH ﬁéQla ~- chemical compound contuining the following

nercentages by weight of the elemants: Carbonesme-= 15.94%
Hydrogen==e- 1,73%
Nitrogen—--- 18,59%
Oy gen=e—ee= 63,69%

Characteristics:
Mannitol hexanibrate ic a press-loaded explosive which
melts at 112-113°2, It will explode when subjected to a
temperature of 1759C for five sesonds. It is extremely
sensitive to impact, baing comparable to leal azide in
this respect. It is only slightly hygroscopisc.

Manufacture:
Concentreted sulfuric acid is added to a previously-mixed
solution of concentrated nitric acid and d-mannitol. The
resulting precipitate is filtered and washed. The crude
explosive material 1s purified and dried.

Uses:
Mannitol hexanitrate can be used as a secondary charge in
detonators, and in blasting caps dcsivned to he iritiaued

by a fuzo,

4
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HANE UGS 0P CHL da sy

MANNOSE OCTONITRATE See SUGMR NITRATE

Kex i

MEDIUM VELQCITZ MILITARY DINAMITE

Alternate Nemenolature:

MVD

Compositions
Cyclonitewmmmcmm—wan 75%
TNT r—— 15%
STArChe sao s - 5’%
SAE No. 10 Ollecw~a- 4%

Vistanex 0i1 Gel---- 1% (containing SAE nc. 10 o1l /Vistanex
B-120XC/Nevy D2 wax in 80/15/5 proportions)

Characteristics:
Madium velocity military dynamite is a buff, machine~loaded
(by a Hall Packer) explosive. It is stronger than TNT &and
is less sensitive to impact (although it is more sensitive
than low velocity militery dynamnite).

Manufacture: :
Medium velocity military dynumite is manufactursd on a slandacd
dynemite procduction line. However, details of handling materials
end technicques of manufacture are classified.

Uses?
Medivm velocity military dynamite will be used for military

excavation, demclition, and cratering operations for which
standard high explosives are unsuitabls,

U
MERCURIC FULMINATE
Alternate Nomenclatures Foreign Nomenclaturas
Fulminate of Mercury Franche Fulminate de mercire
Mercury Fulminate Qermans Knallquecksilber
Hungarian: Higanyfuvlmindt,

d'wrranbhigany
Italian:  Ivimdnatc di wmer~urlo
Jepanesss Raikd (thunder morcury)
Rugsians  Gremuchaya rtut!
Spanish: "~ Fulrminato de mercurio,

fulminato mercurico
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MEWCUKIC

FULMINALE

Compesition:

Hz{Gil), or HgColl,0n -~ chemical compound con' ining the
folloving percentages by welght of the elcmnents:
Mercury=e=c« 70.6%

Carnonemm=e= 8.0%

litrogen-ee= 9.8%4

Oygenereow - 11.2%

Characteristics:

Mercuric fulminave 33 a white (when pure) to grayish yellcw,
press=1oaded, heavy crystalline .explosive material. It wili
axplode when subjected to a temperature of 210°C for five
ceconds. Vhen dry, mercuric filminate reacts vigorcusly
with aluminum and magnesium, more slowly with copper, brass,
ard vronze. When wet, it reacts immediately with copper,
zinc, brass, and bronze. It does nct ziact with iron or
stesls . Dry mercwric fulminatc is extremely sensitive to
friction and impact, and is therefore always stored uncdur
water., It is practically nonhygroscopic. It is unstable
and will-explode whcn subjected to high tempersatures (in the
oxder of 100°8) for pericds such as 16 hours. Prolonged
axposure to tropical tempsratures will cause slow deterioration
and loss in detonation ability. Storags for three years at
359C will cause mercuric fulminete t¢ bscoms inert; storage
for 10 months at 50°C will produce the same result. I is,
therafore, not suitable for use in the tropics.

Manufacture:

Uaess

e

Mercury is dissolved in nitric acid, and +the solution is ,
nixed into ethyl alcohol. The resulting fulminate precipitate
is repeatedly washed and, finally, purified.

Marcuric fulminate is univirsally uesd as a detonator, either
alone or more commonly mixed with 10 to 20% of potassium
nitrate, thereby achisving greater efiiciency.

Comments:

MERCURY

Mercuric fulminate is the only explosive Jmovmn that can act
as a primer, detonator, and booster in one charge., It is,
however, less efficient than lead azide, and has been replaced

by lead azide in many applications. For example, mercuric
fulminate will not dctonate TNT or explosive D unless an
ungafe quantity is used.

3HEEE
FULMINATE Geo MIMCURIC FULMINATE
R
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MILITARY DYRAMITE

FILITARY DYNAMITE Sag also LOW VELOCITY MILITARY DYNAMITE
and MEDIWM VELOCITY MILITARY OYNAMITE

Comment.s s
For details on Alternate Nomenclature, Characteristices.
Manufacture, and Uses, ses 1{m VELOCITY MILIIARY DYNAMITE
and MEDIUM VELOCITY mILITARY DYNAMITE. Unlike cormercial
dynamites, military dynanites contain no nitroglycerin.
They wil noi freeze in cold storsige and will not exude
in hot storage. They ars less sonsiti+- %o friction and
impact than commercial dyramites, end can be handled,
transported, and stored with relative safety.

nVw

In addition to the low and medium velocity dynamites 2lready
referred to above, a military dvnamite with a high velocity
of detonation has bsen proposed. The naturs of this explosgive

is clagsified.

MINEX . ... See TORPEX

IS

MINOL

Alternata Nomenclature:
Nona

Composition:
Inols are a series of explosives developad by the British
during World War II, The following three compositions were

formulated:

Minol-1 Minol-2 Minol-3
INT. LOh mmmmmwe Lo ~wwmme= L2k
Ammonium Nitrate-eeee- 12% wemmiemn 0 mccemes 38%
Aluminum, Pcwderedeme= 10§ ==ew=-r 20{ —cceeme 20%

The composition of Minoi~2 may also be expressed as 50/5u
amatel plus 25% powdered aluminun,

Characteristics:
Mincl is 2 gray, cast-loaded explosive., 7. <)) ignite when
subjcsteu to a temperature of 4359C for five seconds. Ib ie
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MINGT:

romparable to INT and tritonal in sensitivity to initiation,
but ic more sensitive to shock and is less trisant, It 1w
unstable in the presence of molsture, howcver, since the
ammorium nitrate and aluminum react with each other.

Hanufacture:
“Ammoniwu nitrate and aluminum are added to TNT which hes baen
previously melted and which is maintainea at 90°C. Minol can
als0 be _cepared by adding a spacific quantity of aluminum
to previocusly-prepared alumifnum,

Uses:
Mincl has been used as a bursting charge where TNT hasg been

in short supply. Its sdvantages are not enough to warrant
its use as anything but a TNT substitute.

s
MONOBEL See PERMISSIBLE EXPLGSIVE
336
MVD See MEDIUM VELOCITY MILITARY DYNAMITE
3HHEHE
NAKOL!'NAYA SMES!
Alternate Nomenclature: Foreign Nomenclature:

None The entry is given in the
: Ruszlan nomenclature; there
is no English equivalent.
The literal translaiion of
the torm is ™eedle action
compesition,

Composivions

Lesd Stvnknmato—cmeen_ oo ¢

i ey ALY

g::iﬁ;a3:;;;;;i:::::::: ; The exact composition is not lmown.

Antimony Trisuifide~smem= ?
Comenta:

Naltol'uay'a smes' is a Soviet explosive mixture used as a
percugsirn composition,




MAPCOQEL

NATIONAL

NATRITAIMATRIT NO. 19

Alternate Nomenclatures
Nonse

Compositions

Socium Chlorate-=-- 90%
Combustible=me=ew=- 104 (containing 5% vaseline, $2.5% paraffin,

Commentas

NAPCOGEL

See PERMISSIBLE EXPLOSIVE

See PERMISSIBLE EXPLOSIVE

See zlso ATMATRTITE

Foreipn Nér.asaclatura:
Tae entry 3s given ir tha
Russian nomsnciletizre; there
i3 nc Engiish equivalent,

2.,5% rosin)

Natriialmatrit no. 19 is a Russian comercial explosive
of the almatriie class (see entry). It has a brisance
slightly higher than that of TNT.

NC

NG

NH {nonhygroscopic)
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See NITROCELLULOSE
I

See NITROALYCERIN

See FLASHLESS AND SMOKEY.R3S
COMPOSITION,.




HITRO PENTAVRYTIRITE

NITRO PENTARRYTHRITE

NITROARABINGSE

NITROCELLULCEE

Alternate Nomenclature:
‘Cellujose Nitrate
Collodion
Guncotton
N
Pyrocollodion
Pyrosotton

Composaitions

See PETN
L aid 5.2

Sce SUGAR NITRATE

See aien DOUBLE-BASE SMOKELESS
PROPELLANT, GUNCOTYON, PYROCKLLULOSZ,
STNGLE-BASE SMOKELESS PROPELLANT,
TRIPLE-BASE SMOKELESS PROPELLANT

Foreign Nomenclature:

French: Fyroxylol

Germans Nitrozellulose

Hungarian: Nitrocelluléze

Jtalian: Nitrocellulosa

Russian: Nitrokletchatka,
nitrotselulosa

Spanish: Nitrocelulosa,
piroxilina

Soviet NG typess KOLLOKSILIN,
11-12%N; PIROKOLLODION,
12,458N; PIROKSILIN NO. 1,
12-13%N; PIROKSILIN NO. 2,

.. 133N and abova.

U.Se NC tyoess PYROXYLIN or
COLLODION, 8~12%N; PYRO~
CCLTODION, 1:.45#N; PYRO-
CELLULOSE, 12.6C8N; GUN~-
COTTON, 13%N and abave.

Nitrocellidose is a mixture of groups of units of various

degreos of nitration,
be written as: CgHy_,0c(NOp)y, where "x" usually is

botwesn 2 and 3.

B4

Its overall chemical formula may




NITROCELLUILSE

Characteristica:

Nitrocellnlose is white when pure, but appenrs more often zs
amber, brown, or black. It is manutactured in flskes, strips,
sheets, pellets, or perforzted cylindrical grains., The U.S.
types listed above are wilversally recognizzds. Nitrocwilulose
consists of a mixture of nitrates obtained by nitrating
¢pllulose, Nitrogen (N) cont.at {and thereby explosives
characteristics) varies according to variaticns in the
condition for nitration. Nitrocelluiose is inherently
wistable; moreover, increases in nitrogen content increace
this lack of stability., Unstability causes decczposition
which produces nitragen dioxide; the dioxide in furn attacke
nitrocellulozae and increases the rate of decomposi.tion. Thas,
the decomposition of nitrocelluvlose ies a self-catulyzing
process. The lack of stability can be pariizlily overccone
through improved nitration and purification procedures and
better control cf celluiocsc quality. Nitrocellulose 1is
somewhet hygroscopic (decreasingly so with incrensing
nitrogen content), Absorption of molsture may cavzs signi-
ficant changes in the propellant's ballistic value. Dry
nitrocellulose 1s very sensitive to impact, friction, heat,
and sparke. ’

Manufactures -

Uses:

e manufacture of pyrocellulose can be used as an example.
Cellulosze, obtained from either purified cotton linters or
wood, is thoroughly dried and rescted with mixed acid. The
crude nitrocellulose is sepzrated from the resulting slurry
by centrifuge. The nitrocellulose is bciled (for purification
or stabilization) and packsd, Other types of nitrocellulose
are produced according to ¢his basic pattora,

Nitrocellulose 1s used in single-base smokeless propellants
(ritrocellulose aud non-explosive ingredients), double-base
smokeless propeilants (nitrocelluwlose end nitroglycerin),
triple-base smokcless propellants (nitrocelluvicse, nitro-
glycerin, and nitroguanidine), and dynamites. Ccmmercially,
it is slso used in pharmaceuticai, laquer, and phctographic
productes. Pyroxylin is the only form of mitrocelluiosc not
used in explosives.

ISHE

NITROGELATIN Ses QELATIN DYNAMITE

NI




FITROCELIN

NITROGELIN

NITROGLUCOSE

NITROGLYCERIN

Alternaie Nomenclature:
Explosive Cil
Detonating Oil
(Lyceryl Trinitrate
NG

See GELATIN DYNAMITE

O

See SUGAR NITRATE

Foreign Nomenclature:

86

Frerchs  Nitroglveédrine, huile
de Nobel, huile

' explosgive

Germant Nitroglyzerin, sprengél,
glonoin

Hungarian: Nitroglicerin, robbande
olaj {explosive oil)

Italian: Nitroglicerina, olio
ésplosivs, olio
detonante

Russisn: Nitroglitsarin

Spanishs Nitroglicerina, saceite
expleosivo

also NITROGLYCERIN EXPLOSIVE:

Frenchs Explosif & la nitro-
glycérine

Germant Nitroglyzerinsprengstoff

Italian: ‘Esplosivo alls nitro-
glicerina _

Spanish: Exnlosivo de nilroglicerina

Also NITROGLYCERIN POWDER1

French: ~ Poudre & base de nitro-

giycérine, poudre 2 la
~ nitroglycérine

Germans Nitroglyzerinpulvar

Italian: Polvers a base :ii
nitrogli-+exrina

Spanishs  Pélvora do nitro-
glicerine



RITHOULYU RN

Compogition:
CoH,; (00,14 or C1HEN Oy =~ chemical compound contaiuing the

ollowing porcentagosd by weight of the elementss
Carboneemam= 15,37%

Mdrogemiam— 2,225

Nitrogen=e~~ 18.50%

OXyZohimmnan 63, 1%
. Characteristics:

Nitroglycerin-ia an oily colorless liquid ~hen pure; the
cormercial product is ycllowish or wina-yellow to brownish
yellow. Thie.labile form melts at 2,2°C, the stable form at
13.,2°¢. The 1liquid will explods when subjenied to a
temperature of 2229C for five seconds. Nitroglycerin is
extremely sensitive to dmpact and friction, exceeding
mercuric fulminate in this respect. It is the most
hazardous explosgive mznutactured in relatively large
quantities, and extreme care nust be taken in the procuac-
tion process. It will detonate readily frem tha shock of
iron striking iron or porcelain striking pcrecelain. Its
sengitivity is increased markedly by heat. lLarge quantities
will burn only for a short psricd of time since heat
accurulztion soon causes detonation, Despite internal
stresses, nitroglycerin is stable at temperatures under
50°C, but higher temperaturse cause decouposition which
rapidly increases as the temporature increases. Nitro-

glyccrin is nonhygroscopic.

Menufactures
Mveordn Lo nitrated with mixed acid. Agitation arnd cooling

Usest

J e bl ens dadke

are continued until reaching a temperature orf about 15°C.

The mixture ig run off into a separating tank where the
nitroglycerin floate to the surface and ls collected. It

is purified, washed, and put inio storage. In the United
States, the nitration process 1s carried ocut in steel or

cazt iron containers; in Inrope it is carried out in lead
containers., MNitration and purificatior in Eorope are car-ied
out by the Schmid and Biazzi continuovs processes, wnich also
uss  glycerin and mixed acid,

Nitroglycérin 1s used extensively in proprllant compesiticns,’
dyasmites, and alene (with non-axplosive mioterlals) as a
blasting explosive., Because of extremely dingerous handling

- diffieulties, the use of atraight ligeid nit-oglycerin is

prohiblited. If straight nitroglycerin is req ired, iv is
first mixed with an bhsorbent material such as "kleselguhr.®
In this forn (l.6., rynamite) it may be paci~i, nhipped, and
handlad, with relatively littl.a danger.

07



NITROLYCERIN

Recuntly, a trend has developed in the Unitel States leadlng
away from commorcial nitroglycerin explosives to cheaper
blesting explosives asuch ag those based o ammordum nitrate.

ALY
NITRGOLICERIN § PLOSIVE See NITROGLICERIN
MR
NITROGLYCERIN POWDER Ses NITROGLYCERIN
SR
NITROGUANIDINE
Alternate Nomenclature: Foreign Nomenclatures
Guanyl Nitramine Britizh: Plcrite
Picrite

- Compesitions
HoN.C(sNH) JNH.NOp or CH}N)Gp =~ cuemicsl compound containing
tﬁe following percentages by weight of the elements:
Carbonemme~ - 11.5115
Hydrogene=-= 3,87%
Nitrogen---- 53,6L%
Oxygen~===== 30,75%

Charactusristicss
Nitroguanidine is a colorless or while, erystailine, piress-
loaded explosive material melting at 2320C, It will dstonate
when subjected to a temperature of 278°C for five sacunds.
Nitroguanidine is fer lesa sensitive than TNT to impact,
friction, and initiation., It is lesz Lrigant than TNT and
it has a relatively low heat of ewnlosion (thus its ability
to %eool® propallsnt aompositions). Nitrogusnidine is
nere gtable vhar TNT and 1s roalygroscoplc.

Manufactures:
Nitroguanidine may bs manufactured by two processes.
Guanidine is reacted witn nitric acid or ..c w'lamlde is
“roactsd with ammoninwm nitrate. Eltiher re:ctin results
1o guan dine nitrete, which 13 dchydrated to oitroguanidine
with suliwrlc acld. ’
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NITROGUANIDINE

Uses:
Nitroguanidine is used primarily in propellant compozitions
{see TRIPLE~BASE SMOKELESS PROPELIANT), It was used daring
Vorld war II by the Cermens as a shell f£illing protector
{from impest shock) acd by the Italisns in two ametol-type

£iilings.

Commentss
Nitroguan; iine is desirabls in certaln propellants because
of its abllity tc rsducs temmeratwes of uplosion and thus
limit gun barrel wear. It also acts to a cértain extént
g3 a propsllant- stabilizer. Its use as a high explosive
‘has virtuelly disappeared since, 2t best, it has been an

inferlor substitute for TNT.

Wk

‘NITROHYDRENE See Uses under SUGAR NITRATE
WS

NITROMANNITE , See MAINITOL HEYANITRATE
W

NITROSTARCH Ses also GRENITE, NITROSTARCH

BLASTING EXPLOSIVE, TROJAN
EXPLOSIVE, WITROSTARCH DEMOLITION EXPLOSIVE

Alternate Nomenclature: Foreign Nomenclatures
Starch Nitrate Frenchs Xyloidine

Germans Xyloidin
Thalian: Siloidina
Epanish: Xiloidina,
nitroalmidén
Rusulan: Nitrokrakhmsl

ggmg_gitiggz
WWtroatarch 1e not a single well-defined corpound, but
rather 8 mixbure of nitvates obiained by unt-. 'ting starch.
No single chemdoal formula properly descritas the compomnde



g ¥ priidgent G aen ;
S i vabesiib B Ry 3o e 0 5 ko ok et S

VITROSTARCH
Cheracteristics:
Nitrosterch ie a white, finely divided, preas- . JPTOLPANT
very gimiler in appearance to ordinary powder. e T

Le 14YE
-

will ignite when subjected teo a tomperature -
seconds, and will burn with explosive violerc - Sat
corrode fion and eopper. Nitrosctarch s ilg v . cmauiis
and wiil 1gn..ts irom the smallest aspark. It iz slightly
hygroscopic, absorbing 1 to 2% mofsture. It -« unstaole
in storage al, elevated temparstures; it wil -decorpose
and cause sps.cbaneous combustion, It is wrv . cemsitive

to impact than TNT but less sencitive than wiiiwr cry
guncotton or nitroglycerin, Its s~usitivi v lucrecases
sharply when the materiagl is warm and dry.

Manufactures
Starch is purified and dried, and vhen nitrated witih mixed

acid. The resulting nitrostarch is evaporated from the
spent acid, washed, and dried. Corn starch is the praferred
rav material in the United States, although cassava seecms to

glve a slightly more stable product.

Uses s
Straight nitrostarch is not used alone as an explosive

because of its extreme sensitivity. It has been used to
make Trojan explosives, grenite, and nltrostarch blasting

explosives (see entriec),

Comments:
equently, commercial and nilitary explosives are refeired

Yo as nitrosterch." They are, however, conpositions of
straight nitrostarch and other ingredients. A4s mentioned
above, siraight nitrostarch never i: used alone. Since
nitrostarch is & nitrate and not a nitro compound, the
chemically correct nomenclature iz "starch nitrate§ not
nitrostarch.” Kowever, the latter has been generally

adopted.

90




NTYROSPARCE BLASTING
KXP LOSIVE

NITROSTARCH BLASTING EXPLOSIVE See #1s0 NITROSTARCH

Alternate Nomenclstures

Nona

Coripositior

The following composition can he eonsidered as representative:

Niitrostorchememea= 35,64
TN e cn——— 15.0%
Barium Nitratew~-= 43.5%
Aluminumecs-asnes - 3.04
Graphiteeemeemuun- Z.0
Pargffineecewceeeews. 1.0%8
Coal Duste=wme--=e ingignificant percentago
Dicyandiomide~—~ua insignificant porcantage

Comments:

Nitrostarch blasting exnlosives sva usad in roles surmally
utilizing dynamites. The nitrostarch expiosives have the
advantage of being non-freezing and non-exudiug. Nitrostarch
l.asting explosives are similar to nitrostarch demolition
explosives (ses entry).

NITRGCSTARCH DEMOLITION EXPLCSIVE See also NITROSTARCH

Alternata Nomenclature:

Mone
osition:

viroatarch L9%
Barium Nitrateeceecan—va LO%-
Mononitronaphthalenge~=- 7%
Paranitroaniling~eeeeeas 3%
07T, O — 1%

Characteristicas -

~2*»ogtarch demolition sxplosive is u# hand-tamped explos=ive
mrt lal, It will dotonate when subjacted to & tamperature
of "./50C for five seconds. It is highly sensitive tc impact,
ana w1l explode fron the impact of a rifis builet, It is
nii ‘atly hygroscopic, absorbing about 2, ® .v‘ure in un

20 3phere nf 300C and 90% relative humidit -,

N



KITROSTARCE 9EMOLITION FXPILOSIVE

Ugeas
Ag its nsme indicates, niirostarch demoliti-m explosive has

baen ugsed principaily ir demolition che:rges, It 1s similar
to nitroatarch blasting oxplosives (ses entyry).

W%

3ze SUCGAR NITRATE

RITROSUCRCSE
K

NITROSUGAR See SUGAR NITRATE
IO

NON-YREEZING DYNAMITE See LOW-FREEZING AND NON-FREEZING

DYNAMITES

R

OSHITSUIAKU

Alternate Nomenclature: Foreign Nomenclatures
None The entry is given in the

Japanese nomanclature;
there is no Bnglish
equivalent., :

Compositions
cyc Onit::—-------- W
Vegetable 0ilwrnew 20%
Commants s '
Oshitsuyaku is a Japansse sxplosive composition similar

to U.S. composition B (see entry), It wes used during
World War II as a damolition agents '

e
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OSHIYARY
OSHIYAK!
Alternate Nomenclatuca: Fovele Lomenciaturer
None The entry ie given in ira

Japanese nomanclature;
there is nc Zngzlish
sgquivalent,.

Compogitions
— Pleric Acldeem== 903

Waxe—- . 10%

Comment s

Oskiyaku is & Japanese explcsive composition vhich was
used during World Wer II as a bursting charge in astillery

amunition,
I
0Tsu-B
Alternate Nomenclaturos Forelgn Nomenclatures:
None he entry is glven in the

Japanese nomenclature;
there is no English
equivalent, ‘

Compoaitions

Hexanitrodiphenylamineeeees 2ii%
AMuminus Powdereeecececemeese 168

Commentsz:

su-B iy a Japanese explosive composition which was used
during Werld War T ss a bursting charge in teipsdoas,
mines, and dspth chargee,

Pone See PICRIC ACID

Y
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PENTAERYTIRITE TETRANITEATE

PENTAERYTHIITE TRTRANITRATE See PETN
I
PENTABRYTHRITOL TRIRANTTRATE Sco PETH
e
PENTHRITE . See PETN
KN
PENTOLITE
Alternsts Nomencicture: ¥oreign Nomenclatures
— " Hone ' Jopancss:  Pentoriru

Compositions: 4 A
entolite i3 a mixture of TNT and PETN in varying proportions,

The most important composition contains TNT and PEIN in a
50/50 proportior, Other compositions cuntain-highsr centages
of T™NT. The descriptions belo# are for pentolite 50,/5U0.

Characteristics:
Pantolite is a dirty “hite tc light buff, press- or cast-loaded
explosive which islts at 760C. I% will detonate when sutjected
to a temperature of 2200C for five seconds. Dry pentolite is
liighly compatible with metais, only slightly affecting sinc-
plated steel. Wet pentolite siightly affects coppsr, braas,
magnesium, magnesium-aluminum alloy, mild stusl, and mild
steel plated with copper, cadmium; =inc, or uickel. Femtolite
is wads in wwo grades; grade I is used for cast-inadirg and
grade II for press~lcading, The explusive is stahle in
otorage, although less stabls than stralight PETN, Higa
temperatures may cause soms sgparaticn of PETN and TNT:
temperaturss above 50°C may cause the explosive to exude.
Pentolite is L9% more efficient in shaped chargss than TNT,
and is more brisant than TNT.

Manufacture:
Two manufacturing methods are available. Jn the rirst, TNT
is addad to & susponsion of PETN in water i:arfiad to above
809, The TNT melis and coats the PETN nar.icles. Upon

cooling the mixtur:, the TNT eolidifies :ind “he resurting
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PENTOLIZE

graules are collasted and didad. Ju il.0 sacond process,
agparata colatione of PEVN-ncetone sud TNT-acetone are

prepared. Ths solutiois are mixod end poured into water,
The pracipitetcd pontolite solld is yeparated and dried.

Usesz
Pen.olite is used ae a2 bursting charge, shaped charge, in
roct.cts, snd in shaped demolition chargea. During Worlgd,
‘noﬁ' I

War I, Jopan used pantclive as 2 buwsting charge for
machinegun bullets (the Japaneso Aincorporated hign expiozirs

2311 ers luto macninggan M=t GiLh Llivars 85 smant

Py

48 ToT~ma),

Commentgs
ha present trend 4r to replase pentolite with corposition B

bacause of the former's tendency to exude and zupurals,
and its greatcr sensitivity ovezr comgosition B,

W

PERMIGEL Seo PERMISSIBLE EYPLOSIVE
I

PRRMISSIBLE DYNAMITE See PERMISSIBLE EXPLOSIV
M
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PERMISSIBLE EXPLOSIVE

PERMISSIELE EXPLOSIVR Ses also DYNAMITZ, NITROGLYCERIN
Alternats Nomenclaturns Foreign Nonenclaturc:
Permizsipie Cynamite Belglan: Explosif:S. G. P.
Safety Explosiva {(evwirive, grisou,
poussibres .
explosif-antigri-
souteux

British: Permitted explosive
{not to be confusad
with authorized explosivss
waich sre certified =afe
only for handling and
transport) :

Frencht Explosif anivigrisouteux,
sxplusis Ge curdté

Germant Schilagusitersichere,
sicherheitssprengstoff,
sprengstoff, wetter-

.. -dynamit
Hungarian: Enged§lyezatt, kezelés-
biztss, biztonségi,
kezelésbiztos dinamit,
sujtblégbiztos 18szer
Italian: Esplosivo smmissiblle,
esplosivo di sicurezza
Rusrian: Bezopasnoye veryvchatoye
veshchostvo
Spanish: Zxplosivo aprobado,
explosivo autorisado,
explosive de segaridad

Composition:

V! .
Paruissible explosives arc types of dynamitea which usually

contain aumornium nitrate and which are sonsitized with nitro-
cellulose or geldtinized nitiroglycerin (or less somsionly
~sith nitrostarch or INT), They may contain a small amount
of a "cooling! material suck 25 sodium nitrate or chloride.
The following composition gives tho innut limits for each
ingredient:

Amncnium Nitrateewese=e 59 40 80%
Nitroglycerineesem we-- 1C to 15%
Absorbent Materiale~w=-- Up to 10%
Chner ingrsdientg=-e--- Up to 4O

In moma comtries s major ingredients such &: armsnium
nitrate ana nitroglycurin have been replaced by other
oxplonsives with satisfactory results.




PERMISSIBLE EXPLOGIVI

Charasteristics:
Permissible explosives are intended for the mining oif ¢osi
where tho accumulation of methure gas-iir mixtures ("firs
damp") and cou). dust-air mixtures may be ignited by the
high detonation temparatuwres of explosives ot having
certain characteristics, P. :missibla explosives, tharefure,
have comparatively low deton.iion temperatires; morsover,
detonation products ccol tco rapldly to fire the ignitable
atmosph.re arcwnd them, Other characterlstics are *hose
iistad for DYNAMITE,

Manufactures
See DINAMITE

Uses:
Permisnible explosives ere used uvniverselly in coui mines.

The nongelatinous permissiblea are well adarted for use in

mines that are relatively dry; the gelatinous permissibles
are better adapted for use in wet minos. They ars designed
especially for blasting rock in coal mines,

Gomnmentssz
the Unit.ed States, permiassible explosives uxust be approved

for uss by the Bureau of Mines, Department of the Interior,
Samples of proposed permiesible explosives must be forwarded
by ths manufacturer to the Bureau, where extensive tests are
conducted to determine “he expinsive's acceptabiiity.
Permissible explosives that have bsen approved for use may
be detonated only with electric detonators (not fuse and
detonators), the detonating oharge of which consists of a
l-gram mixture of 80 parts ot mercuric fulminate and 20
parts of potassium chlorate {or their squivalent).

. The following is & 1ist of permissible exploaives appreved
Yy ths Buremu of Mines for use in the United Statecs (an of

31 December 1957).

Nongelatinous Permissible Exnlousivest
American 2, 3=A, L=k, 5, 11, 12, 12-A, 1A, 21, 22, :
American A
Apache Coad Powder A, B, H L.F,
Austin Red Diamond No. 1, 2, 3, L, 5, 9-B, 9-C, 10, 11
Bituminite D
Blacic Diemond No. S“A’ 7’ I-A, 7“, <2 . ‘;\A’ 11, 11-&,

11..8, 12-B, 15, 5% :
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PERMISSITLE EXPLOSIVE

Elsck DMancnd 4, G

Plack DMamond Speciai &, €

Cozlite E, c, C"lp c’, 8-1’ K’ K"l’ LL, LL-]., IB, m-lg
H, M-l, M.‘S, HS-l, S, 8"1, T’ T"l’ 5.8, 7-&, 7“81

Collicer C ‘

Ducbel 4, B, C, D, E, P

EL-lh6, Lk7, LSk

Indﬂ.,‘endent A, B’ C‘, 0'13 D’ E’ F’ 0" R

King No. S"A, 7’ 7"A, ?‘“M, 8’ 9’ ;‘i‘t; 11, n"A’ 11-3,
12-B, 15, 55

ing No. A, G

King Speciel A4, C

Lunp Coal C, CC

Miners! Friend No. 2

Moniobel A’ M, B’ Cs D’ E

National A, A"l’ B’ 0, D’ E’ ?’ F-l, ﬁ, B

Peerless No. 2

Re.. Crown B-3, De2

Red HA, HB, HG, HD, HF, HL

Sltper-x MOQ 2, Z“A, 3’ 3"".’ 5’ 7’ 8, 9’ 11

Super~X Big Coal D

Super-X Big Red No. 7=C

Wesco Coal Powder No. 1

Gelatinous Permissible Expiosives:

Austin Red-D=(sl
. Black Diamond Nu-Go) No, L
Gal-Coalite W, X, 2
Gel=Coaliite No. 3
Gelobel A, AA, C
Hercogel 2
Hercogel A
Independent Gel=A
King Nu-Gel No. 4
Napcogel No. 1
Permigel A4, B
Super-X Gel
B\J;por-l Gel A’ B

Permissible explosives are not normally imported or exported,

unlesrs a comiry has no dynamite production fasilities at all.

Thersfore each nation has daveloped and standardised its own
typos cf pormissitls asxplosives,

98




et BT ST B i N1 ot it it e ¢ ane s e

PEIN

FEIN

Alternat: Nomenclatures Foreiun Nomsuclature:
Fiizo Pentaerythrite Germans — Nitropontaerythrit,
Pentaarythrite Tetranitrate pentrit
Pentaerythritol Tetranitrat. Italians Pertrite
Peatirite Japaneset Shoeiyaks
Tetrani* ropentaerythritol Rugsian: Tetraerstritol nitrat,

TEN

Compositiorns
'%2'&!02)1‘ or C HBNhO%Z -- chemical compound containing the
following percentages by weight of the elementa: Cerbon-._... 23,002

Hydrogene==- 2,55%
Nitrogenease 17.,72%
O s oNemacee 60,7

Character] :tics:

gﬁb‘. {5 @ white or 1ight buff, press-loaded explosive material,
The pure explosive melts at «39C; commercial grades
nelt 2t from 138.0° to 138,5°C. PETN will detonate when
subjected to a temperature of 225°C for five seconds. The
dry material doey not react with mstals; wet PEIN will affect
coppsr, brass, magnesium, magnesium-aluminum alloy, mild
stecl, mild steel coated wiith acid-proof black paint, and
nild stecl plated with cadmium, copper, nickel, or zinc. Wet
PEIN will also slightiy affect alvminum after prolonged

, storages PEIN is graded into four classes (classes A, B, C,
and Dgeaccording to its granulation (i.e., size of its
eryatals), I is extr.mely sisble when no acid is present,
and will show no decomposition if stored for long periods
at temperatures ranging up to 100°C. Howsvar, the presence
of only 0,01l% free acid causes rapidly incresasing decompo-
sition. PEIN is one of the atrongest known explosives,
being 95 to 96% more powerful than TNT. It is more or less
insensitive to friction, less sensitive than nitroglycerin
te impact. ‘It 1is, however, extremely sersitive to iniiiation,

Manufactures
¥ may be manufactured by one of two methods; one with and

one without sulfuric acid. When using sulfuric acid, penta-
aritol is reacted with nitriz acid. Sulfuric acid is added
to completec ths separation of PETN. The process not using
sulfuric acid is the proforred manufactwring procevs in the
nited States, In this preferred method, pentaerythrii:
is added Vo 96% nitric asid, After 20 minutos, thir solution
1s eadded to cold water and the precipitat..a : 'V is filtered
out. After rewashing, the PETN is dinmalied 'n acetone, ths
solvtion is filtered, and the PETN 4o precipitated by the
additicn of cold water, PEIN genarally is nut dried before
use.
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PEIN

. Usest

- Mass A PETN is used in deosters and detonating iuse
(Primzcord)s class B PEIN is used as an incredient f£oo
priming Slipapiviungy  cless ¢ PEIN 18 vsed in the manufaciurs

oi penbolite (sve entry); znA class D PZIN is used 4in
detonators eznd blasting csps.

W

PETN/WAX

Alternate Nomencletures
Nois

Compositions _
PEIN==-0 95% == 90K == 878 == 82f =~ TOR == 60K == 50% -~ 35%
Waxemece 5% == 10§ == 13% ~= 18% =~ 30% -= UOF ~- 508 -- 65%

Comment.ss
PETN/wax compositions have bean used primariiy by Germsny

and 1taly as boosters or prass-loaded hursting charges,
depending upon the amount of wkx,

WIS

PICRATOL

‘Alteraats’ Noncnclatm'as
one

sitions gog
Explosive Dece-e
INTernmw:, wnassns ha‘

Characteristiics:
= Pleratol 1s @ brown~yellow, cast-loaded explosive materisl.

Tt will detons%s when subjasied to s texperature of 20561

for five seconda. Plcratol iy insensitive to shock, and its
brisance lies vetween that of explosive D and TNT., It is
nonhygrowveopic, When atored for long periot: of VLiwe at high
temperatu-es, the explosive exhibits a sliuht cevction betwexn
tho axploiiya D and TNT., AL ordinary Yeaiperat:ses, however,
Flcratol s entirely stable.

100




Hanufactwras ..

PICRATOL

“SSTHY T melted and heated to over 90°C. Pxplosive U is

accad without beilng prehested,

The resulting thick slurry

iz conled to about 850C and is cast-lozded into ammunition.

Jdgeg:

" Pleratcl is used we a standard filler for armor-piercing

bombe.

COmmenta'

T Ficratol was daveloped during World War II as an inexpensive
tast-loaded substitute to explosive D, which had t: be
press~lssded under pressures runniug up to 12,000 pai. It

hag proven quite satisfactory.

PICRIC ACID

Alternate Nomenclature:

O

Se« also ARTMATIC NITRO COMPCUMNDI

Foreign Nomenciature:

P. A.
NP
Trinitrephenol

Coinposition:
Eéﬂ !RO Y10H or céuan,o7

British: = Lyddite

French: Acide picrique, tri-
nitrophénol, mélinite

Germans Pilrirsiure, trinitro.
phenol, melinit,
bittersfure, Fp 88,
Fillpulver 1568

Hingerians Pilkrinsav, trinitrofensl

Itsalian: Acido pierico, trinitro-
fenolo, pertite

Japanese: Oshokuyaku {Army),
shimose bakuyaku (Nevy)

Russiant Pllrinovaya kislotas,
palinit, X

Spanish: Kc‘do p{brtco, trinitro-

" fenol

~= chemical compound containing the

oudng percentegee by weight of the elementss

Carbon~----- 31.45%
Hydrogenee= 1,32%
Nitrogene-~a 18,343
OXygelNenenmn 18.89%




PICRIC AJID

Choractordeticuys
Picric acid is a light to bright yellow, press~loaded
exvlosive which mells at from 1220 t¢ 1259C, It will
detcnate whon subjected to a temperature of 3200C for
five seconds, Plcric acld reacts with all metals cowapt
aluniram and tin. Its re. tiens with copper, brass, lesd,
and ion urs egpecially dar.gercus since the compounds
resulting from thesc rcactions are extremely sensitive.
Picri. acld was the first high exploslive to be cast-loaded,
but its meliing pecint is woo high for safe casting; +4he
uelting point can be lowered by ine addition of other
nitreo explosives. Pleric acicd is about as sensitive to
‘shock, friction, and initiation as TNT, It is nove
powerful than TNT, and will produce a greater number of
fragnents than TNT wken both explosives are loaded with
equel densitiss in fragmentaticn shells. Pieric scid
is nonhygroscopic, and is highly stable; long peviods of
storage at ordinary temperatures have caused no maesureable
change in the oxplosive,.

Meanufacturss
crin acid may be manufactured from benzene through three

processeat the phenol process, the chlorbentene process,
and the catalytic prosess. (1) In the phenol process
phenol, prepared by the hydrolysis of bLenzene sulfonic
acid, is treated with sulfuric acid to yield phenol

' sulfonic acid whizh in turn is treated with nitric scid.
The solution is cooled and the crystallized picric acid
is separated, washed, snd dried. (2) In the chlorbenszene
proceas, benzene is treated with gaseous chlorine,
Tlelding monochlorberzens. The product is purified and
nitrated to give dinitrochlorbenzens. The latter, on
trestment with lime or soda, losés its chlorine content
and becomes calcdum or sodiwm dinitrophenolate, which on
acidifying is converted to dinitrcphenol. This in twrn is
nitrated to picric acid.. (3) In the catalytic process,
bezizene is converted inte either diaitrephenol or picadc
acid direct in one operation by weans of weak nitric zcid
in the pressnoe of mercuric fulwinate which acte 28 &

catalyst °

‘Ploric acid is used by the United Status chiefly in the
menufacture of explosive D (zee entry); by Germany as a
booster; by Japsn as e booster 224 bursting oharge; and
by France in the manufacture of tridite and trimonite
(ses ontries). It moy be used as a burstirg charge iy
countrioa where toluene is in short supp';. However,
such ugige usually requires a non-metellic 2hell lining
for peo; ectiles,
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PICRITE

PICRITE Sec NITHOGUANIDINE
WA
PIPE.
Altarnate Nomencletnres:
Noan

812

gulf Crown B Odleo-ee 19%

Characteristicss
PE iz a hand=tamped, nonhygroscopic high explosive. It is
somevhat wore sensitive to impact than TAT, but ic wnaffected
by a direct hit of & rifle bullet. It is insensitive to
foieticn, and Iz stablo in storage.

i

Manufacturet
PIPE 1s manufactured very simply through a mechanical mixing

of the PEIN and oil,

Uses: .
: PIPE is used as & plastic dewolitiuva exnlosive.

HHELE
PLASTIC EXPLOSIVES See COMPOSITIONS G, G2, -2, and Ceh,
PIPE, PVA-l, RIPE
WNAHE
PLX-100 and PLX-95,%
Alternate Nomenclatures
Nore
Compositions
PLX-100 PLX.95.%
Nitrmethmé------—---— liig - w00 00 B @) _‘f‘.‘

Bthylened: tinosecsec-me o5, ~rmumamemas 5
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PLX~100, FiX-95/5

Characteristics:

¥ 1s a light yellow, 1iyuid explosiva with a melting point
of =25°C and a boiling point of 1019¢C (figures for PLX-i00).
The explosive, therefore, is used in its liaquid statz. Both
tvpes of PLY will explode w™en subjected t¢ a temperatiurs of
L30%C for five seconds, PLY will corrode brass, but it does
not reuct with stainlsss and mild steei. It ie sowewhat lesa
sensivs a8 to impact than TNT, and it w;ll not dstenate from
the 1mpa t Of 8 rifle dullet, ,

Maruvfasturss
The explosive (95/5 type) is mixed only when ready to use.
The components are stored separately.

Ussss
PLY i2 used for minefield clearance. For this purpose, the
liquid is placed in glass containers,

MBI
POTASSIUM DINITROBENZFORUXAN See KDNBF
W
TROPELLANTS 8ee COMPGSITE PROPELLANT, DOUBLE-BASE

SMOKELESS FROPELLANT, PROVELLANTS=-
FOREIGN, SINGLE-BASE SMOKEIESS
PROPELLANY', . SMOKELESS PROPELLANT,
SOLID RUCKET PROPELLANT, TRIPLE-BASE
SMOKELESS PROPELLANT
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PROPELIANTS--~FORELGH

PROPELLANTS=«FOREIQN For general information on clarses of
propellents not discussed under this
entry, sec the references ziven for
FROPELLANTS.

nodein foreign propeilants do not dlffer greatly from the
smoksless propellants used by the Umited States, All have
a njt:oceilnlose base (with the exception of some rocket
propetlants), and may be clagsed o= single~, double-,

and triple~base propellants. Hajor differences from
United States compositions, such as was employed by Germany
during World War II, erise primarily from the scarcity of
glycerin rather than improved characteristics..

Smokeless propeiiants have been manufactured by practically
all nations, large and smsll. No definite pattern of
producticn £6r the several types can be established, although
comtries manufacturing only small armns simunition hava
tended to concentrate on the produciion of single-~base
propellants becavse of their greater ease ¢f manufacture,

the availability of raw materials, and the relatively

little difference between the performance of single-~base

and double-base types when used in amall arms ammunition.

The production of triple-base propellants (sometimes called
double~base propellants with nitreguanidine) has been much
more restricted than double-base types. Outside of the
United States, only Great Brite*n and Germany ere known to
have employed triple-base types in any quantity. The
advantages of triple-base propellants ure not gs ea=ily
understood as are ti.e advantagee of other wxplosives, since
they occur primarily within the gun (in the form of cooler
burning temperatures and thus less gun barrel erosion) rather
then in the performance characteristics of the projectile.

“asasa

British Fropellante
British propellants sre quite similar to United States

omokelezs propellants, The British leaned hesavily on
denhle-hase t3-55 (835 CORDIIE), but the neceanitles of
Vorld War II forced some modificzations in propellant
compositions, bringing both sirglo-base (such as J.C.T.)
and triple-hase compositions into extensive use. Examples
of Briiish compositions ars given below:
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PROPETLLNTS ~~FOREIGN

Single-Base Double-Base Triple-Bace
Nitrocsllvlosemmmmmee Brg s, SAooame  Iriple-fase
Nitroglycarineauwcnoeme 4,4 ewmou 1L.05% weeeo- 19,08
Dinitrotolnencreemace U1 meceee .,y ==cea - ose
Nitronsphthslenoweww- eee wmamew S HOT emowen .,
Nitroguanidingeurmeee .4, —coees sen memmme 5loTR
Tin 095; emamme 02 Penume  see
Qrophitgammnmomssoens  0o2% mmmmee 0,258 mmewee 00
cryol-l. e > -3 gee wwmmma g,y v oamsmses 003%

CONtralitommmmmmrrmme 0u5f wormmrn | Loiks i 64O

FPrench Propellanis
French propellants are of the common single~base (poudre B
and poudre B.N.) and double-bass typez. They differ, howover,
in that they normally contain wore than one nitration level
of nitrocellulose in each composition. The scarcity of
glycerin has restricted the preduction of dourle-hase
propellants, and consegquently France rellsy more heavily
upon single~base types than do other Eurcpean nations.,
Exanplzz of French compositions are giver below:

Poudra B Poudre B.N.

gg;_‘{g;’;gﬁ Cottonmmrmmmn 299 wmuaaa 289 § Forms of nitrocellulose
Barium Nitrate- 200 19%
Potassium Nitrate~ewwee .y =oeces 8%
Vasgeline 2% vee
Soda Aah Lkt o9 d Wermmemem 2%
Volatiles 1% iy 3

Germari Propsailants |
German propellants are of the single-, double-, and
triple-base types. The double~ and triple-base campositionas,

however, differ from United States and Britishk types in

that during World War II nitroglycerin was often replaced

by DEGN (see entry) and TEWN (see sntry)e Usrman singlo-haze
propellants conformed more olosely to United States types,
although thers were some Uerman compositions which included
PEIN. Extensive uze wag made of stubilizers; Iu manv cases,
two oy more stabilizers wsre used in the sams composition,
Examples of Uexman propellant compcsitions ars givan belows

Siugle-Base |
Nitrocellulcae"“"‘"-“"- 95'9% L L T 31“% -omvoan 98.-“‘ =y, o %.:z
Dibutylphthalatemanaane 404 ~mme 440 mmen g4 vame 1.1%
Petasaiun Sulfatewwemma nee w4y Timwm gea Vi 1.0,‘

PETN““ [ X R ] hatataied &h?" - o o0 htdaded o000
Oraphirte- 0:5% mmar  Lop wimm 001K wmea  V,3F
Qamphoy e == ses mmex gqp wwem L 8% ecme ,,
Contrs'.ite 30hF wumr Oelif womm (4y wmwma 1,24

mpht"ﬂ;‘-'lam_ne-mu-u-—-n- Py - 280 e g —smmo 0.2%
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PRCPELLANTS~~FOREIGN

Double-Rase ,
Nitrocelluloggmmumnomae T0UE meme 63-4E cemw 60,52 =wee §58.0%

Ni.broglycerin”----n--- 27.3% —osniem 33.0,% rhananuy Yy e w oe s

m B san

" ".'4".; 25 01%

DI:‘L‘:N--~~»-—-—~----—~~ N eee WM 990  wems
TENawa - mge mmmm g0 maEmm
DLOLPOLCL defiGmmmnsmn ey wmes  aug e}
Nitronaphthalengewmamwss .0 wawa 45, wome 2,68 ceee L,
Hydrs. 211Ul os@mecnassnn o4y wmme 44y wocw 308 ween L4,

Potassian Sulfateemmmen 0.6% wmme ... =ewe ogp mmmm So0R
Graphite cos mmme 0% come 0,10Fmwem 0,1%

f»oc,?; wrow  gee
cZ

MB@GSium Oxldenwremrce 440 meme 0y emmm 0015%‘“‘“ De B‘g
Centralite 105% memm  ggp  wwwe 3.75%""“" 120(:‘,‘
a5=Diphenyliredeunecace 0¢2% mvme 0,28 wcar  qeq mome g4,
Ethylpnenylurethange me .44 =ae=w 1BF wame 40 wmane cce
Diphcnylurethane-m--«-—- vee wmum ], 8% maeme . 24 Wmm= g0

Iripléo-Base - .
Nitrocellulogommranunes 13,57 .
DEGN - 18.6%

‘Nitroonanidine—.—c.o ... 20 0o
Graphite 0ol
Magnesium Oxiderwreawan .0,3%
Acardite : 0:5%

Diphenylurethargee—aeme 3,25%
Methylphenylurethane~-~ 3.75%

Itaiian Propellents
Ttalian propellants in use duriug World War II were very
eimdlar to the propellants used in Germany, The Italianga,
hovever, did not em~loy triplc.base propellants. Like the
Germana, the Italians replices nitroglycerin with DEGN and
employed several stabilizers in some of their compositions.
Exemples of Italian propellant compositions are given belows

Sinpgle-Base Dcuble-Base Double-Base

Nitrocellulose R emmmen 2,08 wemame  oqq
- Cellulose Acetate-Nitrate-eeew 02q WwErwEm  Lie Sweacen 63 os%
Nit'rcglycerin""‘ ser wommen 33,08 woneme .
DEGN ==t see mmnmen 44 mmemee 27 om
Cellulose Acetate een wemmmmm  g4q memmew 5,03
‘h‘aphite v ? oee e vt 0.3% [l Y YY)
Petroleum Jelly ese wewmmwe 2,08 ccacee .,
Ceutralite 2008 wmeore 2,68 mene - L.S%
mPhemaﬁinc o e 100% WHUELE 000 mmmens 44
as-Diphenylurea 0es wmemem 0l wammmn  o4q
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PROPLLLANTS ~-FOREICN

__gprnao Ee_lants

Ju. .anese propellants uvsed during World Wer Il were restricted
almost exclusively to single-base types on sccount of the

scarcity of glycerin snd glycerin substitutes (glyccia),

a Iew donble-base propelleits were produced. Exsmples of

Japanese rropellant compositione are given below:

Sinidle-Base Sincrle-Base Double-Base

troca]luloap---‘--'-«‘—* 9}.2; coms w00 e yd.;% - o o e o 2.

Nitroglycerifiememannane 44q wmmcmn ey aswmee 19,58

Dinitrotoluengeracevew - 50;% ot o o om 5!5’5 mmmecme Ly

Ti]“ 'Y X | AJutemn W 2‘% 7 e e ot 'YX )

Potassium Nitratoememrenn L4 =smcoe 5y =mecam. 2.5%

. m at).ll'semﬁ-—u\ 560 B8 U5 Ak pe B 129 0‘3% CUD s 0 WO G = ' YY) Lo 1 11 1 voe

Diphenylamingmcmmme=ane 1o0f memnme 057 wmcmve oo

asmniphenﬂwoa-vu-a-”n Py e e v om o tea -G e 6‘0%

Soviet Propellants (Metalel'nyye vzryvchatyye seshehiestva)

Soviet propellants are of the stendard single- and double-

base types, and sre similar to those in uss in other

countries. Before World War II, only single~base propel-

lants were in use., Since then, single~base. types have

been limited to small arms ammunition and some artillery

ermunition, while doubli~base types have been used in

artillery ammunition and rockets, The Soviet Union has

not used any triple~base propellants or any glycerin

substitutes, Examples of Soviet propellant compositions

ara given below:

Single-Base, Artille Sinpl e-Base, SAk
Nitrocellulogemmmmmn 98,9F ware 99,3F —ame 90, 7% wwo- Sﬁ.gr""‘“'-“

Graphit% N 'Y X3 -0 e oee —as e s00 L L T ]
Camphor XX} Wt e s eobe S, o - ove L 1 ]

DMphenylaming=ceemme 1,1% cmce 7% wwee 1034 ceee

Double=Base, Antitank
Nitrocelluloge~~~mem OlioLb
Nitroglycerineewewe= 20.8%
Dinitrotoluene——euam 3,9%
Grephifeemececnveees 0,38
Petroleun Jelly--~e= 2,6%
Centrulite~weemcucana 1,35
as=Diphenyluvet=ewas 6,7%

SHIEXA

0.3%
0.8%
2,06

oy



PRX-1

PIY-]

Altornate Nomanelatwre:
None

Sompoeitions ‘
Cyc)enitemmmea 30%

Te‘r}'ﬁ‘w i ) 08 B 5%
n‘Tm--””-ndu 20%

Fharacteristics:
oTY-1 13 a light yellow, cest-loaded explosive which melts

(eutecticaliy) at 67°C. It does not react with aluminum or
mild steei. It is roughly twice as sensitive to impact as
TNT and may explode from tne impact of a rifle bullet. It
is nonhygroscopic and stable in storage.

Manufactwres
~1 may be prepared by adding wet cyu’onite to melted
tetrytol 40/60, The mixture is heated and stirred until
all water is evaporated and the composition is uniform,
PTX-), may &lsc be prepared by adding tetryl to camposition B.

Uses:
FIZ-1 may be employed in land mines and for demolition

charges.

‘Commentaz
FiX-1 is an experimental exvlosive designed to overcome the
seneitivity of Latr7lol and iis tendency vo exuds,

PTX-2

Alternate Nomenclature:
None

COngsition:
Cyclonitew=w=-= L}i%-414
PETNearomaremnae 28%-26%
TNTommmmmmmane 203-33%

Charasteristiocs:

X=2 38 £ dirty white to liphi buff, eaa*.,. =ded explosive
which me.ts {outectically) at 75°C, It i= muzh more
sensitive to impact then TNT, more mo that Pfi-l. It is,
hewever, less sensitive to rifle bullet impz:t than PIX-1l.
It 1s remhygroscopio.
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PTX~2

Manufacturet
PTX-2 may be prepared by adding wet ayclonite tn melte
pentolite (20/70). Ths mixture is heated and stirred until
8l) watar 18 evaporated and thes compoeition is wnilorm.
PTX-2 may also be preparc’ by adding wet PETN to composition B.

Usess :
PIX-2 may be employed in shespsd oharge and fregmentation
shelis.

Comentat
PIX-2 18 sn axperimenwl exploaive designed t¢ overconms

the sensgitivity of penvolite.

VA=Y

Alternate Nomsnclaturet
None

(4] sitions ) -
aﬁfonite - 90 to 92%
Polyvinyl Acetate~--- 8 to 6%
Dibutylphthalate~eu=. 2 to 2%

Characteristicss
"PVA-li {s 'a white, priss-loaled or axtruded oxploaivo. It will
explode when subjected to a temperaturo of 375°C for five
secondi, It is quite sensitive to impact and will be affected
by a rifle bullet 80% of the time. It is slightly hygroscopic.

Manufacture:
X solutior of polyvinyl acetate aud dibnty'lpnth&.ate in

acetone 1s added to a hot water slurry of cyclonite. The
resnlting PVA-l is stirred for uniforuity of ce:position.

Uges:
PVA-li, a vemi-plastic composition, is suitaple for use az

& demolition charge saplosive.

Comment s ¢
«li of 90% cyclonite was originally prepared by Cerada,

3 st s

#YROCELLULUSY ~ Ses NITROCELLULOSE
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PYROCOL LD (5

PYROCOLLODION See NITROCELLULOSE

WHHH
PYROCOTTON | Ses NITROCELLULOSE
PYRONITE See TETRYL

WA
PYROXYLIN See NI;TROCEILUIDSE

IHEHEHE
RDY See CYCLONITE

O
RED CROWN (uriga) See PERMISSIBLE EXPLOSIVE
RED H (series) See PERMISSIBLE RYPLOSIVE
RIPE

Alternate Nomenclature:
‘None

Componitions
) LT DY R L —— . {

Julf (rown ¥ Olle=w. 15%
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RIPE

" Characteristicss
RIPE 1is a2 white, hand-tampad explosive. Its strongth ie soms
18% greater than that of TNT. 1% ia practiczlly nonhygroscopic.

Hanufacture:
RIPE is very eimply manufaciured through & £ mechanicasl mixGing
of the cyclonite and oil.

Uses:
RIPE is used as a plastic demoliticn explosivs.

3
ROCKET PROPLLLANT Sea SOLID ROCKET PROPELLANT
SR |
RUSSIAN ALLOY
Altu.maw Nomsnclaturan Foreivn Nomenelature:

The entry ig givea 4a the 3apanesez ~ Onayaha
English equivalsat of ths Kupsian: Ruskiil splav
Russian nomanclsture; there
is no corrosponding U.S.

explosive.
Composition:
i Rusaian Jananase
Picric Acid - B1e58 wmmase ST or O%

Dinitrohnphthal engewee= 8,58 ~www-~ 50%

Commant.gs
Russian elloy iu an explosive compousition which has been
used by the Soviet Union as & bursting charge in land ninss,
bombs, and artillery ammunition, and by Japan duriag world
War II as a bursting charge in artillery cmmmition..

W
RUSSTAN MIXTURE
Alternate Nomenclatura: Foreign Nomancl- uu
The entre 1s given in the Russian: .um'mtol, russhaya
Englisii equivaleni of the suos!

Russisi. nomenclatures there
ie no coorresponding U.8.
axpios!vaa
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RUGSIAN MIXTURE

Compogitions
Amrmontum Mitrate—see- £C5
TNY 38%

Trinitroxylengre—eem—= 32§

Comaents:
Ruazian mixture is a Soviet explosive composition, Its

uses a ; not known, bubt it may be used as a bursting chavge
or a demolition explosive. Bocduse I iis ammonium nitrate
content, it is hygroscopic aud Liwrefore noi eabirely

satisfactory.
WHBH
SAFETY EXPLOSIVE See PERMISSIBLE LiPLOSIVE
L1
SHOAN BAKUYAKU See also Foreign Nomenclature under DYNAMITE
{lternate Nomenclature: Fforcim Nomcnclatures
None The entry is given in the
Japanese nomonclature; there
1s no corresponding U.3.
explasive.
Compositions

Annonivm Nitrato~ese—. 79¢
Dinitronaphthalenge=~e- 10%
Sodium Chloride—~ewecmes 108
Sawdust, 1g

Comentss
Shoan balayako is a Japanese explosive conposition whish

was used during World War II in demolitio: charges.

A A TR M T
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SGILVER aZiDB

SILVER AZIDE See alao AZIDES
Alternate Nomenclature: Foraign Nomenclaturss
‘Nens Frenchi Azoture 4'argent,

altrure 4'argent
German:  Silberazid
Itdllan: Acido d'argento;
azoimida d'urgento
Spaisti  Keldo de plata,
nltrwrs de plata

Compogitions
© AgN3 == chemicsl compound containing “ne following percentageﬂ
by weight of the elomers: Silvereemee= 72,08
Nitrogen«~-- 28,0%

Characteristicss
Silver azide is a white to gray, proess-loaded explosive
melting at 251°C, It will detonate when expcsed to a
temperature cf 290°C for five ssccnds, Like lead asidae,
silver agzide contains no oxygen and dstonation involves no
combustion. It 1s nor~volatile and practicelly nonhygro-
scopice It 1s sonewhat more sensitive than lesd szide.
iike lead azide, silver azide is stored wut.

Manufactures
A solution of sodium azide is added slowly to a solution of

silver nitrate which is being 1apidly stirred. The resulting
silver azide precipitate is filtered out of soliwtion.

Usess
Siiver azide may be ussd &s an initiating explosive; although
its use thus far has been very limited. .

I

SINGLE~BASE COLLOIDED PROPELLANT Sse SINCLE-BASE SMOKELESS PROPELIANT

SINGLE-BASE POWDER See SINGLE~-BASE SMOKELESS PROPELLANT
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SINGLE-BASE SMCKE-
LE33 PRCPELLANT

SINGLE-BASE SMOKELESS PROPELLANT Ses aisc GUNCOTTON, NITROCEZLLULOSE,
PROPELLANT3---F0REIGN, SMOXELESS
PROPELLANT, and specific types
listed under Composition below

Altsrnate Nomenclature: Ferelen Nomenclatures
Single-“ase Colloided " British: N.G.T. (Nitrocelluloss;
Propealant .- Tubular)
- 8ingle~Basa Powder Rusaian: Piroksilinovyye
porokh:

Spanish:  P6lvore de base fnica,
pdlvora nitrocelulésica

Compogition:
Single-base propellant= contain nitrocellulose as thelr

principal ingredient., In addition they contair a smtabiiiser,
and also may contain inorganic nitrates, nitrocomnsands,
and non-explosive materials such as metallic salbs, metals,

‘earbohydrates, and dyes.
Single-base propsllants can be grouped into the following

typest
Fyroceliuloss (powder)
E. C. Powde:

Flashless and Smokeledss Compositicss
Small Arms Propellant

Each of the above is discussed under n separate entww — Pox
foreign campositions. sae PROPELTANTS-.PORETN, \

Characteristics,
3ingle~base propellants usually are amber, brown, or black
in ecolor and are manufactured in as many forms as double-
base propellanis, i.¢s, flakes, strips, sheets, spheres,
pellets, tubes, and parforated cylindrical grains (normally
with one or seven perforations)., Tie amount of energ; and
gas liberated by ai.n?.‘.e-baue propellants is determined by the
degree of nitration (as measured by the nitrogen content),
8ingle-base propellsnts ars inherently unstable, and
stabllizers are required te bring the stability of these
propellants up to practical limits. These propellanis are
more difficult to stabllive than are double-base propellents.
Sinzls-basc propellants are hygroscopics the presence or
moisture in the propellant wiil change the muzsle velocity
and thus the predictable ascuracy of projectites. ,
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SINGLE~BASE SHOKELESS PROPELLANT

Manufacia o

Usest

itrocelluvlose 1s first compressed 4c sjuesze vut a portion
of excess water. It iz then impregnated with alcohol which-
displaces the remsiaing waher end dehydrates the wateriai.
Ths resulting dehydratsc block iy broken up and mixed with
ethor to form a colloid, At this gtage the stabiliger,
uRually diphenylaiine, is addeds The colloid is again
precced inte a block and is force?d ithoiugh o “decerond
press" where it cmerges in strands similar in appearvance
and eize 4o macaroni., Tus colloid is re-blocked as long
parforated tubes (if this is the form desired)s The grains

widergo a solvent recovery process (to collect ether and

. aleohol) and are dried.

Single-base propellants have ceeh wsed ir mest tyres of
ammunition. Howsver, many propellant requiremsents are
batter filled by double~base propellants, and single-base
propellants have been replaced by double-base types in
man applications. In countries where aitroglycerin is in
very short supply, single-base propeilents may be used in
ammunition with passable rrsultse ‘

Commentgs

Since single~bhaze propellants are colloids and not powders,
the uss of ithe phrase "single-base powder® is not correct.
The term #single-base colioided propellant® for these
propellunts 1 coming into incressingly wide nsege since
it is more accurate in ite descwiption {ihs propsilants

ere not completely smokelcus).

OB
SHALL ARMS FROPELLANT See alyo SINGLE-DASE SMOKELESS
PROPELLANT

Alternate Nomenclatures

Nona

Compositions:
Since smell arms propellants are a type of single-bese

propellant, they &1l contalu niirocellulose as thuir
principal ingredient, plus varying amounts of stabilisrrs
and other non-explosive ingredients, I'ypiral compositions
sre licted belowt
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SMALT, ARMS PROPELLANG

- IMR I II I v
Nitrocelluloggammwmme 97,438 == 99,380 «x 98350 -. 99’2§° -~ 98,595z4d
990 :

n = —-—
<et —— a6 mEE eey  WPT Lee ™ sen

M™Mn= 2ar
Potagssium Sulfatguwen ., wem Li7 m~ww 100% men  gg; WIe a9
Diphm:yl&.!'ﬁ.ne 0 0 g 8 0.8 O 0% s 0°675 - e 0.7% -reme 0, 7% - 1 .% manee 1 .05%

0.ii%

o 3,15% nitrogen

b13,15% or 13.25% nitregen
€13,107, nitrogen minfmum
d12,95¢% nitrogen

.To a1} the above compositians, a glaze ¢f graphite and a
coating of dinltrotoluene is applied to %ie graius,

Characteristics: oo A
Snmokeless propelleants foxr small arms sis usaally glsazed with
graphite to facilitats machine loading and to pievent the
accurulations of large charges of static olectricity. Small
srma propsllents have a black polished appearance. They
have & high order of stability and are particularly resistant
to the effects of moisture because o ihe dinlirotcluens
ceeting. Since the propsllant grains a2re small, they
ignite more readily and burn wmore freely than artiiiary
propcellants. However, when molsture 1s present or abmorasl

temperatures prevail, the small grains are subject to

more rapid deterioration than the larger grains. Many
gmall arms propellants are nearly as mensitive to friction

as black powder.

Manufecture end Uses:
= Bee SINGIE-BASE SMOKELESS PROPRLLANT

SMOXET.ESS PROPELLANT Ses also COMPOSITE PROPELLANT, DOUBLE-
BASE SMOKELESS PROPELLANT, SINGLE-
DASE SMOXFLESS PROPELLANT, TRIPLE~
BASE SMOKELESS PROPELLANT

Alternate Nomenclatures Foreign Nomenclatures
"Coliolded Propellent Rusalan:  Bezdymyi porokh
Smokeless Powder

117




5S TROPELLANT

Comments:s

Smokeless propallants may be divided into four main classsa:
Single~-Base Smokeless Propellant,
Double=base Smokeless Propellant
Triple-Buase Smokeless Propsllant
Caomposite Propellant

ntrie under the above headings give specific details on
Composation, Cheracteristics, Manufacturs, and Uses.

A1l siokeless propellents with the exception of composite
sropellants contain nitrocellulose as one of the ":basesg.!
Single-base propsllants have nitrocellulose as their active
explosive; double-base propellants contain nitrocellulose
and nitroglycerin as t‘nq two buses; and triple-base
propellants contain unltrocellulose; nitroglycerin, and
nitroguanidine, Iriple-bage propellants hcve =ft:in been
wreated as a type of double-bass propelliantsy hewever,
thege propellants contain turee active explosives in their
conpoadtion and their characteristics differ considersbly
from the characteristics of double-bass propellants. They
are, therefore, rroperly treated as a separate class of

propellanta,

Smokeluess prope:iants nuve replaced black powder in all but
the crudest propellant applicatiors., They are used in all
types of infantry and artillery smmunition and in many

types of rocket motors.

The term Mecllcolded propslland® fo7 mmoXsless propailants is
coring into :lncreaai-.g;\._/ wiae unage since it is more accurate
in its description is the term "smokeless propellant®
(these propellants are colloids and they are not completely

smokelesa).

SOLID ROCKET FROPELLANT

AMternate Nomenclatvras

None

mosition:

Solid rocket propellsnts may utilize a numbex of c¢owgounds,
sirae of Which are classified Confidentisl or ahov: when
ngad in propellant epplicaticns. In ge.or i, all solid
rocket rropsllants contain a fuel and iy ouidiger in the
proper proportions for sustainéd combustio:.
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S0XLID ROCKET PRO-
PELLANY

Sclid rocket propailants mey te divided into threo categoriess
doi.le~bage smokeless propellants, coniposite propellants,

rud cast perchlorate propellants. Ths first two are
alscussed under individual entries, Exampies of United
stater cast perchlorats pripellants are listed belosr:

AIv=171 (Asphelt Dass Perchlorate)

Potass.um Parchloratescwsrmennees 76,5%
Fusl 23.5%

AN-507 (Resin Fase Perchlorate)

Ammonium Perchlcerate 5%
Fuel _ 2li.825% (50% A-10 polyester resin,
. 50% styrene
Additives 0.175%
Thiokol (Rubber Base Perchlorate)
* Anmonium Perchloratewscmes 21.15%
Potassium Perchlorate L7.12%
Polysulfide Rubber (Thiockol)=w=-.. 28.8c%
Additives venmune 2,807
Characterintics:

"Solid rocket prcpellants have a wide range of characteristicc,
- depending upon the individual compositions, While the ideal
rocket propellant has not yet been developed, its charac~
terist.ics hove been established as follows:
a, Upiform ignition and burndng
Ds Well-defined, reproduceehl 13, and approximsbtely coustant
ourning sw 'are
ce+ Raproduceable composition with a constsnt heat of
explosion :
d. Nonhygroscopicity
e. Procurablé. in grains having widely varying burning
times, either by changes in composition or gstructure
fo. Adequate mechanical properiies
g+ High performance
h. Saokelessneas
i, Stability
e« Not affected Ly temperaturs variatione

Haxmtacture:
The manufacture of double—baae and composite propellunts is

discussed under individval enitriez. Pexshlorate propellants
in geneoral are the easiest of all solid propellants ta
manufacture. The oxidizer, pulverized irnto an extremely
fine powder, is added to the fuel, whicl' iw - been previousiy
melteds The mixture is stirred, cast; cud 1lowed to cocl.
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SOLIT GOCAET PROFELLANT

Usess
It 1s apparent from their name that sclid rocket propellants
are nsed for rcckets and mimeileg.

Commontgs
Jolid rocket propellants are coming into inereasing ussje
becsuze of thelr major advantages over liquid propellants,
i,6., chelr generally good storage characteristicz and
thelr ease of handling, Iloweover, diiiicilties in obtaining
required characteristics such as uniforia buridng time
has iimited the full utilization of their advantapes.

HIHHHE
SOLVENTLESS PROPELIANT ov See DOUBLL-BASE SMOKELESS
POUWDER PROPELLANT
NI
STARCH NICRATE See NITROSTARCH
-
SIRAIGHT DINAMITY 3:e algo DINAMITE, MILITARY DYNAMITE,
NITROGLIC erIN
Alternate Nomanclatures Foréigg' 'Nomenclatnrea
8 No. Sen MITE -

See Compositicn below

Compositions
Straight dynerites cen be subdivided into "dynamites witk
inactiva base {Guhr rdynamitss)* and "dynamitss with active
bese (Extra dynamites}." Representetive composiiions are
glven balows

Inactive Base _
Nitroglycerin-meemes reme 754 ; Rarely, the composition may irelude
Kieselguhr 25% some nitrocelluiose.

Aotive Base (U.S,)
Nitrcpi7cerinmamemneenme LOE , bay also be made
Sodium Nitrate-ce me-ewe Ll to LST approx }  with ammoniun
Wood M..al - 12 to 15% approx ) ritrate, giving
Calciun Carborate-~ewe-= 1 to 3% approx ) ammonia ymsmitaes,
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STRAIGHT DYNAMITE

Armonda Dynsmite with Astive Base (French Ammondynacdte)
Ammorium Nitratees—eseme 5%
Nitroglyceriﬁ--amn---u-- ho%
Wood oi* Cereal. Mealeme-~ 10%
Sodium Nitratoeee-rewawa =%

- Low=freezing stralghl dyuanites (see LOW-FREEZING AND NON-
FREEZI 3 D'iNAIﬂTES? have compositions in which the nitro-
glycerin 1is replaced by ritrated mixl.zcs of glycerdn and

glvs<i. ar of givearin snd enpon fpee STOAD NITDATE].

Chaxanteristicss
~Inactive base ~- Dynamites with inactive base are raddisi

yellow +o broewnish yellow, and almost white when frozen.
They resemble fresh earth in that they are a ecrusbly-plastic
masss They are nonhygroscopic. KRormally they will ireaze
&t 10°C; when frozen they are less sensitive thon the plastic
materiels If made from nitrocelliulosse which has been fuily
- stabilized, dymamites with inactive base are completely
stable, even at tropical temperutures. Their sensitivity
t» shock and friction is not aquite as high as that of
nitroglycering they are also less brisant than nitro=-
Mvearin. Howavar, these dmemites will detonate when

bit oy & v#ifie brilllete They are more sensitive thar other

vyres of dynamites.

Active baro == Dynanites with ective hase are greasy powdsrs
vhich are Joose and moist. The ummenia dynamites (verieties
containing smmonivm nitrate) are espacially strong but havs
the disadvantage of Pigh hyg-oscoplcity. Sodium mitrate
also lends its charszcteristics of bygroccopicity to thase
dynemites, Other characteristics ure similar to dynamites
with inactive base.

Menufactures
Straight dynanites are manufactures by nixing nitrogl rcerin
with Keselgubr (in the case of inactive bass) or othar
abaorbent matorisl (in the case of sctive base)s The
nixing is done by shovel or by hand and ths resulting
material is screened to insure scuplete uniformity aand
fine graining,

Usess
Since straight dynamites are Zsst and shattering whon
detonated, they are used vwhere a "quick" explosive is
desired. Such uses include underwater blasting (excluding
ammonia dynamites), steel demolition work, ani tho priwing
of deep.~well blasting gelatins. Dynamites 1iuwn inactive
bago ar.» practically non-existent in tho Uni.ed States
todayy they have been replaced by active teue types and
are vssd only &8 a basis of comparison for othor types of
drnomiton, : -
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STRATIGH! DYNAMITE

”
Dommontas

SUCROSE

The terminology for straight dynamiies has no% wet with
consistent, usage. The term "dynamite® often is used to
rafer only to dynandtes with active and iracbive Hames
(i.00, straight dynamit-~g); vhereas it is more peperly
veed to refer to the eatire qynamdte ciass of explosives,
The, verm "straight mamite® has been used in the Unitad
Stu.9s to refer to dynamites with cctive base; the serm
is corrsctly used, howcver, to luciuie all of the dynamites
discussed in thiz entry. The term tdynamite ‘mo, 1" is
popularly used in the United States as an slternate name

for dynamites with inactive base,

HHEE

OCTUNITRATE See SUGAR NLTRATE

SUGAR NITRATE

Albeirnate Nomenclatures

rogsugar

UOHQOBIEIORI

The following sugar nitrates have bean found to exhibit
explosivea characteristics:

“Arabinose Tetrsnitrate (N:ltroarabinone)-- 05360(01102)& or

CoHgN), 013
Glgcga; Pentanitrate (Nitroglucnse)e-eeew 061170(01\'02}5 or
6
Lactoge Hexanitrate B Te P 01231605(03102)6 or
Lag%ggégégggnr ta (Nitrolactose) c N
ate rolactome).. v 11,0, {0NG, ) o
2ty Ng027 12T
Maltose Octonitrate (Nit"om.ltose ) P — claumoj(cmoa)a or

N O
Mn;zﬁ-e Pmﬂﬂ"**atc (Mitronennoss ) reseew 06!!70((1"02)5 or
Buorose chonitrato (Niirosucrose)w=arees cl.‘,nlho:,,(ouoa)s or
G2 2),Ng027

Many othor suger nitrates huve busn prep:zad, but they huve
no importance as explosives,
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SUGAR NITRATES

Charactaristica:
Sugar nitratcs appsar as colerless or white crystals. They
melt at comparatively low temperaiures, romging from 807 4o
1659%6. In a mo.iten state, they are sticky ani rzainsus;
upon cuoling, they do not crystallize easily or rapidly.
In this, they resemble ihe sugara from which they ars produced.
Sugar nitrates are inherently wnstabls. Compcunde made from

oW o aa e =

them arz2 far leszs steble than mitrozlycsrin unless =
stabilizer (nocmally diphenylsmins) is added.

Hanufactures
Sugar of the required type 1s dissolved in concentrated

nitrie 2etd, Ccncentrated sulifuric acid is 2dded drep b7
drop, and the sugar nitrate will crystallire out of solution.

Usess
Sugar nitrates are utilizud in explosives as substitutce

for nitroglycerin. Sucrose octonltrate has be:n uses in
the United States in mixtures with nitreglycsrin for the
manufacture of "nitrohydrene® (82-86% nitrogiycerin,

1};-18% sucrose octonitrate), which has functioned as a
non-freezing dynamite. Mixtures of gluccse pentanitrate
and nitroglycerin, and lastose octonitrate and nitroglycerin
hevs 2180 been prepareds These mixtures are similar 4o
nitroglycerin in explosive strengih, but are difficuls to
stabilize,

Comments:
Since =ugar nitrates are usad in explosives only as

substitutes for aitroglycerin, “he extorz of thelr use
dopends antirely upon the degrus of scarcity of glycerin
and their coet of produ.cicn. AL bast, a suger nitrate
will replace only 1l to 13% of nitreglycerin in an

explosive compound; the incrzassd nssd for nitric acld
to mannfaciure sugar nitrates mikes their use a saring of
dubious valus.
MR
SIM-TRINITROTOLUENE See TRINITROTGLUENE
it
1.9 o Ses COMPOSITION 1-9
S
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TECN

!' TEGN

Alternate hemmclat:re :
Trietkylansglycoldinitrato

- Compo, oaiticn- o

' == chomlcal solipound coutaining the fLollcuing

peruen%agen by weight of the e'!.ewe!'ts: Carboni~wan=e 29,9%
mdrogm”aa 5.;‘%
)li‘-ogenp-- 11,74
O itiammmmam 53,0%

Characieristicse
TN 1z a Liquid compound with 8 melidng poist of =15,
It will explods whek subjectsd tc 3 twomperalure of 223C3
for five seconds. It is less sengitive t¢ diupact than TNT,
and is unaeffected by friction tests. It is, however,
volatile.

Manufactures _
: Purified tristhyleneglycol is nitrated (at a temperature
of 0° ¢ 59C), and then poured over water and extracted thres
times with ether., The extract is washed first with water
and then with a sodium bicarbonate solution., The product
iz dried by removing water and ether,

Usess .
T50i nas been used as an ingredient of rocket and double~

base propsllants, espesially by the Germans during World
War II,

Commuents s
L Y )

The quantity production of TEUN still presents soms difficulties
and its use in propsllant. *conpositicna iz being replaced by
other 1liquid nitrates.

VT
TETRACENE
~ Aiternate Nomenclatures _ ?orei | Nomenclatures
L-guanyl=[nitrosoaminogueny: j=  Saviets Tetratsin
l-tetrasens
Compoaitionst

QHH)ONHQNHQNQ”QG('“H) +NH NH.NO or OQHSN; .‘0 == ghouical
compound containing the followlng rercent&gss “1;.7 wnignt of
the elemants: Carbonees=se 12,778

Rydrogone~=- }1,26%
Nitrogeneeee 744X’
Oxygon=wen~e §,51%
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TEIRACENE

Characteristicas

Yotracene is a colorless or psle yellow, flufly, presse
loaded moterial vhich melte with explosive violence &t

from 2580 to W60%C. Ip will oxplodes whei subjected to &
btamparature of 16U9C for five seconds. Tetracens is
slightly hygroscopic. Wnile it 4is siable at temperatvres of
75°C and under, it will deco™:ose at higher temperatwiss,
the decomposition rate ircrazacing rapidly as the
tempsratore increases. Tstracene is gomevhat more sensitive
than merarfic fulminate. It detonates rssdily from
exposure to Ilame. Jts explision tempuiciure ia relatively
low &and makes i¢ usesiul in priming compesiicns.

Manufacture:
Tetraceno. may be prepared by dissolving aminoguanidine

sarbonate in a mixture ¢f glacial acetic acid (pure acid)
and water. After the solution has been fijtered and

cooled, colid sodium nitrite is addeds The tatracens
procipitates, and is collected and washed,

]

Usass
Tetracens is used either as an ingredient of priming

compositions or as an intermediate booster. It is not
used to iuitiate tke detonation of high explosives since
it will not detonate THT, and will detonate PEIN and

tetryl only 12 the tetracere is umpressed.

¢
TEIRALITE 8ee TEIRIL
Ry g
TErRANITROANILINE See also ARMATIC MI17i:0 COMPOUTDS

Alternate Nomenclatures
TNA :

ositions .
36.’ﬂ32(ll02)h or CgHyNy0g =~ chemical compound containing the

following percentages™ by welght of the elerents:
Carbon=reve~ 26,38% L
Hydrogimes=e 1,11%
Nitrogenwmms 25,6L%
OXygen~wewmw 46,87F
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PRIRANITHCGANILINE

CGharacterigtics:
Tetranitroaniline is a greenish ysllow to olive green
crystalline material which malts at fxom 10U +eo 2150C
with uscomposition., It dues not react with metals,
Tetranitrosniline iz nonhggroucopic, and completely staile
in dry storage. However, long-ierm exposure to moisture
tends to prowste nydrolysis of the compounde Tetrae
nivroaniliro 1s more gencitive 45 Lnpusi and friction than
TNT. IV { readlly detonated by the penetration of a rifle
bullets It i3 one of the sircmgest high wiplosivss, being
about L40% strongor than TNT. )

Manufacture: .. .. . S '
Benzene; reacted with mixcd cedd. is altrated to diniirobenzens.

which is converted to metanitroaniline by treatmemt with

8 sodium -sulfids solubion. Metanitroaniline is sonvertad
to metanitroaniline sulfate by being reacted with sxliadc
acid. The sulfafc, in twn, is nitrated to tetranitreanilddi

by reacting it with strong mixed acid, '

Uses:
T Tetranitroaniline has been used as an ingredient of cheap,

relatively insensitive blasting explosives, so as to

increase both exvlosiva sirength and sensitivity to detonation.
It has 2180 been used as a portial substitute for marcwric
fulminate in commercial blasting caps or elentric detonators,
and, by the Soviet Union, as a booster charge in ammunition,
It is not used s 8 military bursting charge.

Commartss ,
Tatrenitroaniiine is considerably wors expensive to produce
thun is TNT. For this reason, and because of its high
sensitivity, it 1s not guitable as & military bursting
chargo. Althcugh the addition of as litile as 5% paraffin
or 25% diritrobenrzens would reduce the senaitivity of
tetranitroaniline to manageable proportions, such 2dditions
would reduce the compound's explosive sirength to a roint
making impracticable ite use as a military high exploeive,
Tetrenitroaniline ig not to be confused with trinitrosniline,

. which is & different chemical compound,

PN
TETRANTTROERYTHRITOL See PETN

WHHEE
TMITém@I.I.I:IE. Sac TETRYL

W
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TETRANITROTETRAZA--
CYCLE~-OUTANE
TETRANI TROTETRAZACYCLE-OG LANE; See HMX
JHHHEE
TETRYL. See also ABQMATIC NITRO CCMPOUNDS
Altornate N: wenclatures Foreign Nommciature.
PyronIte Britiz%+ CE (Composition, expioding)
Tetrelite French: Tetryl
Triunitrophenylmethyl - German: Tetryl
_ pdtranine Itelian: Tetrile, Tetryl
{Formerly alzo Tetranitro- Japeneset Melayaku

methylaniline) Russian: Tetril
e Spanishs Tetrenitroretile
anilins, retryl

Co: osition:
C.H ,(NGd NO,) or C HgN:Og =~ chemical compound contsining
the fol ofing parcen’oages by welght of the elements:
Carboneueee= 29,283%
'Hydrogehwe=- 1.75%
Nitrogeneeas 2l1,39%
Oxygen=ese== yl,56%

Characteristics:
Tetryl is a colorless or yellow, erysstal:l:lnes press~loaded
material which malts at betweer 12990 and 130 It will
igrdte when subjscied Lo a Vemperature ol ?57"0 for rive
~4econd... Tetryl doss not react with metals., It is only
slightly hygroscopic, but the presence of even a slight
amount of mcisture will reduce its effectiveneas., Tetryl
is more sensitive to shock and friction than TNT. It is
easily detonatad by penstration of a rifle bullet. It is
completely stable at temperatures of 120°C &nd uader,

Manufacture:
Benzene 1s treated with mixed acid, and the resulting
nitrobenzens is reduced t¢ aniline by treatment with iron
filinge end hydrochloric acid. The aniline is combined with
methyl aleohol (wood alcohol) by heating undex' pressure in
the presence of gulfuric acid or iodine, The resulting
dimethylaniline is dissclved in sulfuric acid and the
eoluticn 2y 4rgatad with mixed acide The tetryl r-acipltates,
end is boiled, ground, re-bolled., and dried,
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TETRYL

Usess
Totryl is universally used as a booster, rarely as a burating
charge, and in the manufacture of tetsytol (ses entry)., It
is nl=o used losy extensively in military and commercial
detonators; as a partial substitute for mercuric fulwinstc
charges by belng pressed into t1= bottom of tha detoniior
shell and coversd with & awall priming chirge of fulminats,

A
TEIRYTOL
Alternate Nomenclsbures Forsign Momenclatures
None Bugsiant  Tetritol

sition:

comno
Tetrytol is a compoaition containing varying proportions of
tetryl and TNT. The following compositions are typicals

Tetryl- 80 =mee 758 wous T0F === E5%
po | ST { . '25% 308 35¢

Characteristice:
o is a Jight yellow to buff, cast-loaded, sclid which

melts at 68°C, The conpomiiions listed above will ignita
wheh''gubjatted toithe- followinghtemperatures for five seconds:
80/20 tetrytol—-2500C; 75/25 tetrytol--3109%3 70/30 tetrytol-
320°C; and 65/35 tetrytol--3250C, Dry tetrytol will aiightly
affect magnasimm-cluziniam ailoys. Wch tetrytol will affect
copper, brass, aluminum, magnezium, magnssiim-aluwedinum alley,
nild steel, and mild steel plated with cadmiwm, copper, sinc,
or nickels Tetryicl is practicaliy nonhygroscopic in that

it abesorbe only 0,02% moisture when exposed to an atmosphere
of 90% relative humidity at 30°C, Its sensitivity tu impact,
ghock, heat, and initiation is intermediate Lotirean that of -
Ti7 and that of tetryl. It is more brisant than TNT and leas
brisant. than tetryl. It i3 entirely stable in storage at

65°C aud undsr, Higher temperatures, however, cuuse scme
exudation and cistortion of shaps,

Manufactures '
THT I heatsd until 4t has molted and its temperature s
9lightly above 100°C, Tetiyl is added and the tulperature
is decreased until the proper viscosity for pouring is
sbtained. Part of the tetryl dissolves in the INIx the
remsinder foras & aimple mixture with the molten Tw:

Usess
Tetrytol is usod ss a demolition explosive, a burstiag

charge for mines, snd 4r the bursting tubes of chemical
shells,
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A Sae TETRANITROANILINE
m.n.u
TNP Sei: PICRIC ACID
Firn
TNPH © See giso ARGMATIC NITRO CCMPOUNDS
Altornate Nomenclature:
Ethyl Plcrate
Trinitrophenetole
‘I‘rin:ltrophenylethglethe:

Compositions
_E-G'_WO )3CoHg or CgH;N40g == chemical compound containiug
the fol Oadng percentages by weight of tie elsmants:
Carbon-e=wws 390W
Hydrogene=e- 2.92%
Nitrogenee=es 17.43%
. OXygon=er—w- 39 814

Characteristics:
2 a ce&st-loaded explosive matariel with a meiting poini

af 78,39C. It is similar to TNT in power and can bs success-
fudiy mixed with cyclor*te and swmonium nitrate for other
explosives. Howsver, it is more sensitive to handle than
INT, and is mors cenplicatled and expensive than TNT to
manufacture,

Useus
TNPH normally is ased as a component In boostsr and
bursting charge compcsitions. It has been proposed, hcvover,
as a bursting charge in French amnuniticn whers seriovs
toluene shortages have required the dsvelopmont of
TNT aubgtitntes,

Commentas
H is of value as a high sxplosive only in cases where
THT substitutes are rejuired. In othier cases, its monufsce
turing and sensitivity disadvantages outweigh its usefui..
neas except as an ingredlent in explosive ccmnositiors,

NN
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INT Sse TRINITROTOLUENE
NS
TOLITR See TRINITROTOLUERNE
I
TORPEX
Altornate Nomenclature: Foreign Nomenclatures
Trx Swedishs Hsxotomal (Branc name
used by Beraya of
Swedar)

Coxpositions
Cyslonitecanmes 2%
: by f O————— |\ | {

PRS0 — | .| 4

Slight varisticns ln the percentage of ingrsdients hase
resulted in the foliowing typess

Cyclonitemwg%f-:— %— -ﬂﬁg—

el
AJ.’-m.‘ln'vm--«-— 181 mmmernw  acw 18% VI es e enume 18’
BoesWaXmmwnnnn o440 Y 1‘

Chuxactaristices: .
Yorpex 1s & silvery-white, cast-losdad explouive material.
It will detonate when subjevied to a temperature of 26090
for five seconds. It reacts slightly witk brazs. Torpex
1s nonhygroscopic when exposed to sn atmospbsre of Su%
relative aumidity at 30°C. It is wore ssnsitive to iwpact
than comporiticn B, and is readily. datonated oy the pene~
traticn of & rifle bullels IV le wore brisant than TAZ,
but less brisant than cyclonite, Torpex has a high erder
of stability; it has been stored for 13 months at 6590
without changae Howevar, gLight traces of moiature in the
compositicn will resvlt in the libsration of gases which moy
rupture the ammuition component it £ills and which will
increase tho sensitivity of the torpsx to shouk.

Manusacture:
is heated until it has melted and its temperature is
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TORPEX

about 100°¢. Slightly wet cyclonite iz addsd slowly, and
mixing and heating are continued vntil all moistvre has been
removed. Creined aluminuam is addea snd stirring is continu:d
ustbil 8 wntform mixturs resudiss. The temperature of the
ulxiura is decresassd until the proper viscosity - pouring
1s obtainad,

Ugegt .
Toz,6x im used by the United States and Great Britair as a

bursting cherge in mines, torpedow:c, and depth chargzes;
it was used by Germnany as a bursting charge in bowba,.

Comments: o
Because of the sensitivity of torpex, two other expiosivas
have been developed, DHX (see entry) and HBi-i. HBX-1 has
a torpex composition plus a desensiflaer and celeluvm chloride
(it is actuslly made from cormposition B, composiiion D=2,
INT, and aluminum), It is less sensitive and iless briszant
than torpex, and is nonhygroscopic. HBI-) has nol been
standardized for general uue.

O
TPX Sea TORPEX
WL &
TRIAZIDOTR INITROBENZENE

Alternate Nom.enc'!.atvret
Trinltrotriszidobenzens

Corpositions

Cgounl2 ~= vbemicdi compound containing the following percen-
tages oy weight of the elemsuts: Carbilewe-=e 21,48
Nitrogene=e- 50,04

03:"833-'---“' 20 06%

Characteristica:
~Triszidotrinitrobenzene i3 a greenish yellow, press-l..ded
explosive, melting at 13100, It is nonhygroscopis, ani wil?

not exude.s It doen not react with more common sstsls such

as iron, steel, coppor, and byr'ngs. -
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YRUAWSICTR INITRONANZENE

Manufacturae?
Sym-trichlorobsnzens iz prevared by chlorinating anilivs 4o
form trichloroaniline, and eliminating the amino group.
The sym-triunlorobenszene is nitrated, and the previpitates
trinitro trichlorobenzens (either powder or in acetone solution)
15 addsd to & solution of sodivm azide in alcohol and 1s
stirred rapidly. Trinitrctriazidol.nzene precipitates and
ia waghed and dried.

Opece
Pwinzidotrinitrobenzenc has recentiy been fouud L0 be very

suitablo for use in priming compositions,

A
TRIDITE
Alternate Nomenclatures Foreimm Nomenclature:
Nona British: Nellite
Franchs DD
Ttalians MBT

Composition:
The following composition may bo taken as representatives

Picric Acide~w~e== 80%
Dinitrophanolec~a-e 20%

Characteristics:
Tridite Is a cast-loaded sxplosive., It is alightly inferior
to picric acid as an axplosive, but has the advantage of
bsing castable., It will not exude.

ent
Tridite has been used as a bursting-charge for artillary
shells and bombs, However, with the modarn trend sway froa
using picric acid in burating charges, tridite ir nsed with
decreasing freguency.

RN

TR IBTHYLINEGLYCOLDINITRATE Ses TEON
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TRILITE

TRILITE See TRINITHOTOLUENE
U R
TRIMETHYLENETRIN ITRAMINE . See CYCLONITE
W
TRIMONITE
Alternate Nomenclature: Foreipn Nomenclatures
None Frencht M ¥n

Coipositions
Picric Acid §8%

Mononitronaghthalong=e==- 128

During World War II, France uscd the felicwing modified
compositions

Pleric Acid . 70%
Mononitronaphthal.eng=wwe= 30%

Chavacteristicss
nonita dm o8 2204 1558 explusive melting at 900G,
It will detonate when subjected tuv a temperature of 3163C
for {ive seconds. Tt 38 less sensitivo to initliation and leac
briszant than straight picric acid. However, when stored at
elevated temperaturas, it will exuda.

Manufacture: ‘
Pleric acid and mononitronsphthalone are melted together

end stirred until the composition is unifora.

Unag:

"~ Trimonite has been used as a bursting charge for art.llery
shells and bomba, especially in France. Howsver, wilh the
modern trcad away from using picric acid in ovuwrsting charges,
trimonite is used with decreasing frequency.

HIOHE

TRINITROPHENETOLE See TNPH

I
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TRINITROPHFNOL

TRIMITROPHENOL

TRINITROPHENYLETHYLETRER

- TRINITROPHENYIMETHYLN ITRAMINE

TRINITROTOLUENE

Alternate Nomemclaturas
al Tar Salt

- Sym-Trinitrotoluens (Sym~
retrical Trinitrotoluens)

TNT

Tolite

Trilite
Trinitrotoluol
Triton

Trotyl

NOTHs The terms "trotyl"

and "tolite" are of British

and I'rench origins
respectively,

ogsitions
l', (NO ) 02 Cn

l{ouing pe! centaé
carbon--»---- ‘W .
Hrdrogen—e=- 2, 2&%
NVitrogen~—~» 18.50%
c»rygan----- h2.27%

B
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See PICRIJ ACID

Seo TNTY

See TRIRIL
St
See AGGMATIC NITRO CQMPOUNDS

Foreign Nomenclaturwss:
E 1tisht Trotyl

French:  Telits, trinitrotoludns,
trinitrotoluol,
trotyl

Gernmans Fp-02, fillpulver 1902,

tolit, trinitrotolucl,
trotyl
Hungarian: Trilit,. trinitrotoluol,
tritolo, tretil
Tolite. trirdtrotolnens,
trinitrotoluolo,
fritolo
Chakatusvyaku, type
92 (ase also separates
extry)
T, tol, trotil
Tolita, irilita,
trinitrotyluaro,
trinitrotoluol

 Ttelian:

Japaneses

"Russiani
Spanishs

=~ chemical compound containing the

weight of the elementss
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TRINIPROTOLUENE

NI ocenrs da six dIgemces. desigaanid ndoboe, bebs o, paarl.
dolta~, epaiior. and 7ela~trintivovivivens. Tha 2upivicul
formula given above applies to &1l six varietiesr cifferancezs
ar:ug whe luumers ave duz %o the dirfiorent loceticsz of ciw
of the altro ;poups i vie compoundts stricturs. For cirample,
alpha~, bete-; and pamma-Lrinitroicisens heve Liu fulivsiay

gtractural formlaes

ov TN @ =TNT ¥-INT

ot o P
A A ~

N,
d 7 w0

uoz—T I NO,, [ "‘i,——-rso,, i
2 ! |
W L e, e
. N TN

v
Néz Nl? NO,

Charasteristicss

Trinitrotoluense appears as light yellow flakes or rhowmhohedral,
erystals. TNT is clagsified into three grades in accordance
with military asp>cifications: COrade I with a solidificztion
polnt of at lenst 800C; Grade II with & solidification

poiut of at leanst 79.5°C; and Grade III with a sclidificat® .
point of at least 76°C. Trinitrotolucne mzy be cast- or
press-loaded; cast-loading is the pruferred method. Tn
liquid form, trinitroioluene is much mora sensitive to impact
thian the solid materd 1. It is practically nonhygrescopic,
absorbing not more than D.2% moisture, It is one of tho loast
sersitive of ths .additevy high evplosives, Tts beisance is
equal to thet of pilerlic-acid and guncotton, less than that of
tetryl, EDNA, PETN, cyclonite, and nitrogiycerin, It is

quite stable in closed «torage, elthough in the prasence of
certain chemical. compoundz auch ag wilkslies end ermmonia it
forms. unstable and dangcrons compounds. Mosgover, amyposiwe

to ounlizht o ultraviolet light %n the prasence uf oxrgen
cauges progressive dlscoloratvion and deommposition and
Increeszirg sonaitivity iLv irmpact. ‘

Aloha.trinitrotoluenc {gymmetrical THT or simply sym-Tiy?
constitutes 587 or more of the commercial roduct and the
characteristics of #ids lcomer govirn tho characteristicy
of the producte Grade I INT, which ia tho purest of {ha

three grades, contains the loact anciubs of impuritiss in
the foin of dsomers other than alpha~tri. ‘¢ -$2"uene.
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Monnfectures
i trotoluens may be manufactured by ome=, two-, or threc-

stage nitration processes, or more recently, by the scatimwus
oracess, with toluene and mixed acid as the raw materials, .
tmile s1l tour processes have heen used on a proaduction besis,
the threa-gtage process has had the adventages of
maodmm yleld, groater purity of product, and greator
ease of control of acid cencentration and temperature
cordiiions. The continvous,procass, as employed by the
Bofors Compeny 3f Sweden, is coming into wide usage as
its advantage of continuous TNT yield becomes ‘nepreasingly

apparent.

In the one-stage process, & lorge excess of strong mdxad
acid is usec &nd the temperature 15 graduslly raised. INT
can ba produced .in the cme process without transfer or
separation of spent acid from intermsdlate producis. In
the two-stags proiess, either mono- or dinitrotoluene is
produced in the first stage, and TNT 4n the se:onde In the
threc-stags procens, by the use of three different acld :
mixtures and diffcrent conditions of temperature, etc., there
are successively jroduced monor, di., and trintircticoluaiis,
eacn stage being carried out in 2 different nitrator. ,
However, it should not be assumed that at any stage thers is
only one nitrated product. Thus all of the tolusne 1s not
nitrated to> mononitrotolvene before any mononitrotoluens

is nitrated to dinitrotoluene; all of the nononitrotoluene
is not nitrated to dinitrotoluene before axy Aintirotoluene
is nitrated to trinitrotoluene. The centinuous process
emplcys tho same raw materials as the otrer processes, bub
operates on a continucus basls rather than on the "batch¥
basis of the othe: procssses. Hence, it offers a grester
yield over A given time periid vhan do any of the other
processes. e :

The TNT resulting from any of the processes must be washed,
purified by remelting, granulated, screered, and dried.
Grades I and II INT must be prepared by reorystallisation
ur special chemical treatment of Grade IIT 26T, Qrade X
TNT requires additionsel purification and is the most
expensive of the three grades.

PN l=011," the waterial used in come Jenanites, 18 a Ly~
produst in the process of TNT purilication. Crude INT
is treated with organic solwents (such as alcohol or
carbon tetrachloride) to remove any beta- and gemma~THT
present. Upon distillation, tho orgenic solvencs are
recovered, and the residue is INT-oil.
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TRINITROLQLUESE

Uaaas T ‘

T INT is universally used as the bursting charge for high
explosive artillery chelis, milnes, beabs, and grensdes,

Tt may be used alonc or mixed with ammonirm nitrate (ses
AMarOL), I has 81830 been used to a iimited extent for
demolition and biasting and in industrizl explosives,

It is used also in the Bickford fuse. TNT is slso nuw
being uged ag a constituent in soms solid rocket propeilants.

For us 3 of mononitrotoluene and dinitrotolucne, see
sppendices,

HNEHE
TRTNITROTE IAZIDCOBENZEE Hee TRIAZIDOTAINITAOBENZENE
AN

TRIPLE-BASE OMUKFLESS PROPELLANT See also SMOKELESS FROPELLANT

Alternats Nemenclaturs:
See Corments below

Compositions ,
Triple-base smokeless propellants contain three principal

explosive ingredients or "bases:® nitrocellulnse, nitro-
glycerin, and nitroguanidine. The follcwing compositions
are representative of United Stales propellants in this

categorys
- Ms M7

Nitrocelluloagwn. 20408 wmeamn 20,0% )
Nitroglycerin - e 1940 wwwamw 21,5% } To which s
Nitrcguanidine ShoTE cmmmns Eh,7% ) added G.1%
Zthyl Centralite - 6005 ammec. L5% )  graphite,
' Cryolité-ee--- 0,38 ioozen 0,33 )

Unknovn - see wommom 200% )

Comments1

ple-base propellants are often classified as a typs of
doub]le=-base propellant since they share many of the ssme
characteristica. There aro; howevrer, sufficient differences
t0 Justify their sepaiete classification. Due to the n’.:'o-
guanidine contert, triple-bass propeliants burn at temperatures
lower than other propellants and consequently cavss far less
gun barrel erosion than nther propellants., Moreover, they
are more stable then other propellants si- s niiroguanidine
acts au a atabilizer to a certain extent. .o burning of
trinlesizane propellsnts ylelds higher gay veiume values
than esual quantitien of other propellants and thus imparts
higher velocliles to projectiles. '
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TRITON

TRITON See TRINITROTOLUENE
e
TRITONAL
Alternate Nomenc? ature:
None
Composition:
R e — - 80%

Auninumeememes 203

Characierisiicss
iritonal is a silvery gray, casi-loaded materisl. Tt will
explode when subjected to a temperature of 470°C afier tive
egeconds. It 1s very similar in its charactexistice ¢ NT.
It is essentially nonhygroscopic. It is siightly more
sensitive to impact than TNT, but is equal to TNT in
gengitivity to initiation, Its brisance is jess than that
of TNT, but it is more powerful than TNT,.

Manufacture:
INT and alumi:pm are fed separately into a steam-heated

kettle, where the mixture is agitated and heated until all
of the TNT has meited. The resulting tritonal is ready
for cast-loading.

" Usess

Tritonal is a standard United States military high explosive
used in bombs for its high blast effact. '

TROJAN EXPIOSIVE See also NITROSTARCH

Alternste Nomenclatures
Nena - o - i

Compopitions
Irojan explosives have been wade in tuwo typea depending

upen usage: Trojan grensde explosives and Trojan trench
mortar shell explosives. The compositione are st
identical. The composition listed below gives ths input
limits for cach ingredients
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TROJAN EXYIOSIVE

Not less than ot more than
Nitrastarche- - 23,08 wramewoan 27,00
fartonium Nitrotemmmeowmancene 31,08 erecccaes 35,04
£ d1um NALratees cmmmmmsnsmme 35008 -meamsesas §0s0F
GhATLoa) wmummssvar maminmenne 1 45) wrenevene  2,5%
Heavy hydrocarbongueuenesene 0,58 mwamecace 1,57
Antacid wmw  0s5% eemmmamee 1,53
Dinhenylamine rma mn 052F wimmmem—s O 4%

Mﬂiu"' LN G o=~ aner a3 00 08 o0 w0 51 000 00 08 00 S0 3 0 s 00 eeo - v Ay b on s 0 1.2%

Cherecteristicss
Trojan explosives are grsyish black in color and hove a

consistency similar to browvm sugar. They are very
hygroccopic, aithough oil in the compounds tends to reduce
thig disadvantsge. Exposure to molgture tends to reduce
both strength and ssnsitivity. Thewe awxpicgivas ava much

less zensitive than straight uitrostarch, and are particularly

insensitive to ignition and sympathetic detornation.

Manufroturet
All materisls other than the straight nitrosterch are
ground and dried. The nifrostarch is mixed with this

mgteria.l.

Uaans
Trojan exy”+3!ves havc been used a8 bursting charges for

hand grenades, rifle grensdes, and trench moriar shells.
They are only used very rarely st preesent.

W
TROTYI: See TRINITROTOLUENE
Kt
TIPE 1 -
Aiternate Nomenclatures Foreign Nomenclatures
The entry 3s given in the Nong . . ,

"English equivalent of the
Japanese nomenclobure;
there is no corresponding
Fe8Be Oxploaiveo

Gompouitions

Aamc3ium Picrate=see= 81%
Alun'num Povdereeesw= 16%

WOO-.". Pu],pm---~~_—¢-.,-- 2%
PeltuleUMemvnmummmem= 1%




TIPE 1

Comments:
Type L is a Japanese explosive compoaition which was used
during World War II as a bwrsting charge in depth chargor.

FA

TirE 88

Alternate Nomenelstira: Porelmm Nomencloburas
The entry is giveu in the Japanese: Haensosanbakuyak
English equivzleznt of an
slternate Japanese nomen=-
claturs; there is no
corresponding U.B. explosiva,

Composition:

Amoniun Perchlorsta~eees 75¢
Ferro-Silicon 16¢
Wood Healermamenereoneses 64
Crude Petroletmemcecercecs 3§

Characteristica:
Type 88 is a gray, p oss-108ded sxpliosive compogiticm. It
vill react with metals. Although it i1s stronger than THT,
it lacks the shatter'ng power of INT.: It is hygroscopis
and unstabie.

Useas
Typs 88 ip a Japanase explosive composition which can be

used a3 a relatively cheap underwaver expiosive.

NN
TIPE 92
Altervate Nomenclature: Fors)iﬁg Nomeaclatures
entry iz given in the one

English equivalent of the
Japansse nomenclature; see
Comments below,

Compositiont 663

Alurdnum Povderasesn 34%

Commont.es
e 92 18 a Japanese explosive compogition whieh was used
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TYFE 02

dwring Werld War II as a bursting chargs for macninegun
bullete, The United States has & similar expleosive in
tritonal (see entry), Ths term "typs 2% has often been
apolisd by tha Japaness o refer to straight INT.

NOTE: Japan incorporated Migh exglosive fillers into
mchinegm bullets witn calibers s small 28 7.7-mm,

SRR

YRR 9

‘Alternate Nomenclatures: Fereign Nomenclaturet
The entry is glven in the None
Engliszh equivalent of the
Japanese nomenclatura;.
theve 12 no corrssponding
U.5. wxplosive.

Comosition:
Trinitroanisolemaws 60%
cycj Oniteun-u o enen h()ﬂ

Comments 2
¢ Y4 is & Japsness axplopive composition which waa used

during Wuvld War II &2 o hu:a’aing charge in torpedoes.

PrTIT
Type 97
'Alternate Nouenclature: Foreign Nomenclatur::
The entry is given in the gapamae: ars863  Sedgatta

English equivalent, of an
alternate Jananene nomen-
clature; thers is no
corresponding U.S.
oxplosivo,

Soewmositions
i, 607

Hexanitrodiphenylaming==~es 40Z

Comments?
77 18 & Japaneae explosive camposition -nich was used

during Wwld War II as & bursting chavge in t:4pedoes and
depth oharges.

11
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TYPE 98

TYPE 98

Alternate Nomenclature: Forelgn Nomencln’r"re-
The entry ie given in the Japanese: H2Kongo
English equivalent of 2=
glternate Japanese nonsn-
clasture; thera is no
enrresponding U.S.
explosl 2.

Corposniticn:
Trinit rnaniso1 604

- ..N' OT v wur

Hexanlisodd pheaylaliliiig-——m < v gip

Comnentss ... -
Type 98 .’is a Jap..nese explosive compogitiorn. which wae vied
duwring World War II as & pitiming and boostsr chargs.
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FOREIGN SECTION

BRIVISH TERMS

British Nomenclature

Reference in QGeneral Section

Amatol

Astralite

CE -

Cordite

Gelignite

Lydditn

N.C.T.

Neilite

Nitrocellulose, Tubular
Permitted Explosive
Picrite

RDX

Research Depmytment Explosive
kot;vl

Tubular Nitrocellulose

143

Amatol

Astralite

Cordite

Gelatin Dynamite

Picric Aeid

Single-Base Smokeless Propellant
Tridite

Single~Base Smokeless Propellant
Permissible Explonive
Ni¢ropuanidine

Cyclonite

Cyclcnite

Triaitrotolusne

Singie-Base Smokeless Propellant




B

French Homencleture

FRENCP TEli:S

Acide Pleriqne
Amatol

Armona’,

Armonite

astraiit

Azoture d'argent
Azcture de plomb
Balistite

Chﬁdéiéé

Cordite
Coton-collodion
Coton-nitré
Coton-poudre

DD

Dynamite

Ecrasite

Exogéne

Explosif d la nitroglycérins
Expluaif antigirisouteux
Exolosif de surdté
Fulnd.coton

Fulninate de marcure
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Rofsrance in General Secliow

Fiasde Acid

Amatanl

Armonal

Amonite
Astralite

31%.ver Azide

Lead Azids
Ballisiite
Cheddite

Cordite

Guncotton
Guncotton
Guncotton

Tridite

Dynamite

Forasite

Uyclonite
Nitroglycerin
Pernissible Explosive
Pormisaible Explosive
Guncotton
Mercuric Fulming* «
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FRENCH TERMS (oon®'d)

kefarence in General. Scciion

Seonch Noimerielaturg

6élatine détonante Blasting Gelatin
{i6latine- dynanito Gelatin Dynard.tie
Gelatine explosive Blasting Geletin
Huils de Nobel Nitroglycerin
Aulis explsaive Nitroglycerin

M Mn Trimorite
Mélindte Picri: Acid
Nitrat dfsmmonlaqun Ammonium Nitrate
Nitrogélatine Gelatin Dynamile
Nitroglycérine Nitroglycerin
Nitrura dtargent Silver Azide
Nitrure de plcamb Lead Azige
Picrafaw;l'naimnox;.’t‘aque Expleaive D

Poudre & bas¢ de nitrogly- Nitroglycerin
cerine

Poudre & la nitroriyaérin. Nitroglycerin

Poudre noire Alack Powder
Pyroxylol. Nitrocallulose
Tetryl Tatryl

Tolite - Trinitrotoluene
Triniirophénol Picric Acid

Trinitroresorcinata de plomb Lead Styphnita

Trinitrotoludn» Trinitvotoluens
Trinitrotoluol Trinitrotnluone
Trotyi Trinitrotclumne
Xyluidive Nitraater sl
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Ammoﬁiumitrat
Ammoniumpikrat
Amnordmnsalpetor
Ammonpulver
Astralit
Ballistit
Bittersdure
Blsiazid

GERMAN TERMS

Bleitrinitroresorzinat

Cheddit
Cardite {rars)
Donarit
Dynamit

Ekrasit

Fp~-02

Fp-88
Fillpulver 1888
Fl"'ub'.lpulvor 1902
Gelatirie-dynamit
Glonoin

(Quhx'dynamiy
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Amionium Nitrate
Explosive D
Ammoniunm Nitrate
Ammonal
Astralite
Ballistite
Piceric Acid
Lead Azide

Lead Styphnate
Cheddite |
Cordaite
Donarite
Dynamite
Ecrasite
Trinitrotoluene
Ploric Acid
Piorie Acid
Trinitrotulusne
Gelatin Dynamite
Nitroglycerir

Jynamite with Inacviva Base (CuMn

Dynamnite)




Serusn Nomenolature

GERMAN TERMS {Coni'd)

Hexecgen

Knallquecksilber

Kotlodiumvolle

Kordit,

Melinit

Nitrogelatine

Vitroglyzerin

Hitroglyzerinpulver

Nitroglyzsrinsprengstoff

Nitropentaerythrit

Nitrozellulose

Nitrogeliulosepulver

Pantrit

R "
Pilovineaurs

Schiasahaywmualie

Schlagwettersichare Spreng-

stoff

Sehwarzpulver

Sicherheitsdynamit

Silberazid

Spranggelatine

8prengsavmi

Bpren331

Sprengsioff
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Referonce in General Seotion

Cyclenite
Moarcuris FMulminate

Juncotton

Pieric Acid
Gelatin Dynamite

Nitrogliycerin

Nitroglycerin

Nitroglycenin
PEIN
Nitrocellulose
Guncotton
PETN

Picric Acid
Juacobion
Guncotion

Permissible Tuplosive

Black Powdei

Perminsible Bxplosive {Safety Dynamite)

Silver Azlde
Blasting Gelatin
Blasting Gelatin
Nitroglycerin

Dynamite



GERMAN TERMS (Cont'ad)

Gorman Fomenolature Reference in Genersl Sectiou
Tubtryl Tetiyl
Telit Trirdtrotcluene
Trinlivrupheaol Pierie Acid
Trinitrotcln 1 Trinfttrotnlvene
Trotyl Trinitrotoluane
Wetterdynamit Sermissible Fxploaive
WPC/89 Ballistito
Wirfelpulver/89 Ballistite
Xyloidin Nitroctarch
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HUNGARIAN TERMS

r.2ference in Oensral Section

Hunearian Nemenclature

Armond€e rohbano-anysy
Awmoniumnitrat
Ammonsal étromn
Baliisstit

Cheddly

Anamit

Tekete lépor

Kottds alapanyagd 1oper
Kordiit
Robbané-zselatin
Trilit

’I.'r;‘.nitrotoluol

Tritolo

Trotii
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3liistvlite

Cheddite

Dynamita

Black Powder

Devible-Buse Smokeless Propellunt
Cordite

Blasting Gelatin
Trinitrotcluens

Trinitrotcluena

Trinitrotcluens

Trinitrotoluens
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ITALIAN TERMO

Ytalian Nomenclaturo Refererce in Gerers) Section
Acido dlargents wilver Azide-
Acido 4% pi abo Lead Azide
Acido picrico picric Acia
A3%c espicsive al clerate Cheddite

di potassio
Amatolo Amatol
Ammonal Ammornol
Ammonite Ammonite
Astralite Astralite
Azoiwide d'argento Silver Azide
Aroinide di piombo Lead Azids
Balistite Ballistite
Cheddite Cheddite
Cordite Curdite
Cuione fulminante Guncotton
Dinamivo Dynamite
Ecrasite Ecragite

Esplosive alla nitroglicerina Nitrogiycerin

Esplosivo ammiseibile Permissitle Explosive
Egp]:qsivp di sicurezza Parmissivle Explosive
Fulmineto di marcurio Hurcuric Fulminate
Fulnticot;ona ' Guncotton
Oelutino~2iramite Golatin Prnovdta
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ITALIAN 2FRMS (Cont'd)

Roference in Generel Section

Xtalian Nomencisture

Gelatina esplosiva
MBT

Nitruto armmonice

Nitrocellulost

| Nit<copgelatina

Nitrozliserina
0lie detonznite
Olio esplosivo
Pentrite
Pertite

£icrato amonico

Polvere & base di nitro-
cerina

Polvers nerz
Silcidina

Stifnato &8 plombo

Tl

Tetrile

Tetryl

Tolite
Irimetilentrinitroamina
Trinit=ofénolo
Trinitroresorcinate di piombo

Trinitrotolueno

Trinttrotolucle
ritalite

Tri ‘E:'. 010
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Blasting Gelatir
Tricite
Ammondum Nitrate
Nitrocailulosge
Gelabin Dynamite
Nitroglycerin
Liroglysexrin
Nitroglycorin
PETN
Picric scid
Explosive D
Nitroglycerin

Black Powder
Nitrostarch
Icad Styphnate
{yclonite
Tetryl

letryl, ,
Irinitrotoluere
Cyclonite
Picric Acid
Lead Styphnate
Trinitrotoluene
Trinitrot odnena
Compozibio.: B

Trinitrotoluang




JAPANESE TERMS

Japarese Nonenclature Reference in General Section

Ammenyaion Ammoniusz Nitrate

Angayakn Angayaku; &lso Cérpousitiun B
Chakatusuyaicy Trinitretoluene |

Chanayalmt Chansyakn

Chranyaka N Chatyaloa

Ch:il.cka PIémB;;i | Lead Azide

Crikkaen Lead Azdde

Ennayaku Ennayalon

ni.oyaky Entoyala

H2Kongo | fype 58

Haensosanbakuyaku Type 88

Heishokuyalm Hai shokuyaku

Kaiyaku : Dynamlte

Karitto Carli?t

Keyakd 3pecisl Ammonia Gelatin (sco under Dynamite)
Kiri No., 1 Ammonia Oelatin (sce under Dynamite)
Kiri No, 2 Amronia Oelatin (see under Dynamite)
Kiri No, 3 Amionds Gelatin (see under Dypamite)
Ko~Shoan Baltuyaku Parmissible Explosive {avtually, Lov

Density Pervissible Dynsmitae)

1.:Shoan Periiissible Zxplosive (aot\ull{, Low
. Donsity Permissible Dynamite
Nigobanyekr. Compoaition B '
Onay Russian Alloy |
Jshiteayaka.. . Gsndtouyakuy alse Sorpos:iion C
Oohlyaku | Osht yaku
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JAPANTSE PERMS (Conti¢)

Jepangso Nomenclature Reference in General Section

dzhokuyakr
Otsu-B
Peniariru
Raiko

sakura Noa 1

Kawary Nn, 2

Picric Acid

Pentolite

Merenric Fulmirate

(alatin (see under Dynemite)
Gelatin (sece under Dynamite)

Cedgavta Type 97"
Shimose Bakuyaku Picric Acid
Shin-Kiri Ammonie Gelatin (see under Dyumuits)
Shsrkyoryoku Ammonisa Explosive (scs under Dynamite)
Shin-Tolca~Shoan Permissibls Explosive (actually,
Permissible Amnonia Dynamite)
Shoan Permisaible Explosive (actually,
Permissible Ammonia Dynamite)
Shoan Bakuvyaku Shoan EBakoyaicu
Shosn Bakuyaku No. 204 ®ermizsible Explosive (actually,
Permigsible Amonium Nitrete
Explosive)
Shoan Balyaku No. 20% ?ermisaible Exploaive (actually,
Permigsible Armonivra Nitrats
Explosive)
Snoelyaku PEIN
Shotoyzku Amatol
Shouyaku Crclonite
Take No. 1 Spesia)l Auwionia Gelatin (a=e under
Dynamite)
Tavye Mo, 2 Spacial dwmonda 22, i (ses wnder
Dynamite)
Teke No. 3 Special Aumoniu Gel.tin (zee under
Dynamite) -
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JAPANEST IS (Cent?d)

Japenege Nomenclatuxe

Pan~-Yakii

#oxu-Shiraums No. 1
Toku-Shiraume N¢ 2

Type 1
Type 92
Type 9l

Reforenne in Genersl Section

Cyclonite

Pormissible Explosive {actually,
Peruissible Gelatin)

Pormissible Explosive (sctually,
Permissible Gelatin)

Type 1
Type 923 &lso Trinitrotoluene

Type U




RUSSIAN TERMS

Russian Momsnclature Reference in General Section

A Amatol

Amatzit, Klmatrite

Aormarpar

Amatol Amatol )
Auarox

Armokeil Ammokeil

Avvoxeun

Lrmonad SELNAL

ByvwonaX
Ammonaliraticit No. 98 Amuonalmatyrit No, 98; seo also
Mnrorsmiarpur W 98 Almatrit _,
Ammoniinaya selitra Ammoniun Nitrate
Auwtonulinaa CeaurTpa
Ammonit Armonite

AumonnT

Anmmonitegudronit Ammoni t-zudronit
AMVORRT=DPYAPOHAT

Amrionpelk Amnonpak

AMMOHIIOK

Amrmontol Russian Mixture
AMMOHTOA

AT Amatol

AT
Azid svintsa Lead Azide

Apupx osuana '
Azldo~tenercssovaya Azido-tensrossovaya
Asugo-~reReposcosan

Azotno-kisiyd ammonii Amionium Nitrate

Asorro-kgnoault awconnh

Balaya sm:g! Belays omes'
benus rMOOH '
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RUSSIAN TERMS (Cont'd)

Russian NHomenclature

Belit
BeJsur

Bezdymnyl porcan
Baaxguurulit ifopox

Bazopssnoye varyvchatoye
veaachegtvo

Fesoracroe BBPHNBY&TO®

Bé612CTBO

Chérnyi porokh
Yepiu#f mopox

Dinami®
Ov.raunTt

D namon
JinaaMOH

Ekrazit
Expasnt

Frantsiuzskeya smes?
dpaHNyBOoKAs CMOCH

Gh
r

Ghekasoghen
Texcoren

Grermchaya rtut!
Ppexysaa pryTs

Gremnche-rtutnaya
F'peuyne-pryruas

Gremuchil studen!
I'rexyqult cryzens

Orizutin
pnoyruH
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a1

Bel:.ite
Smpkeless Preopetlisst

Permissible Explosive

Black Powder
Dynanite

Dmamon

Ecrasite

French Mixture
Cyclonite
Cyclonite
Mercuric Fulminate
Orgmache-rtutanya
Blosting Galavin

Gelatin Dynamite




RUSSTAN TIRMS (Cont'd)

Russian Nomenclaturg

Faferenca in Genexel flection

K-1 splav
H=1 crdaa

K=2 aplay
K-2 cnJass

Kalii Ritrat
Kaauit anrpar

Kaddiaiaadrit Nos 55
Kexulaauatpar W 55

Enlopchatcbunazhnyy porolth
XaonearoSyvexHult mopox.

Kolloksilin
Koaxoxonani

Kombiniryvannaya agido-
tetrilovaya

KouOnHUDORSHHAS aBUAO~
TOTPUIAOBAS

Kordii h
Koprnux

Rrupnozernistyi
KpynHosepumeTHi

Halkozernistyl
MeJaxoneprrorhit

Waizol'nays smes’
HanoxvHwen

datriialmatrit No. 19
Harpulamiarpur N 19

Nitreglitsorinovyye porokh
HUTPODAUNEPUHOBHS NOPUX

Nitrogliteerin
Hurperaniopin

Nitreotseiulesa
Hurpoussyitoon
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X-2 Hixture

Potassium Nitrate (in Appendix.I)
Kaliiainatrit No. 5%; sce also Almairit
Gunecotton .

Nitrocellulose

Konbinirovannaya azido-tetrilovaya

Cordite
Lavge--geain {(black powder)

[#2]

mollegrain (biack pouder)

Nakol'neya smes!

Natriialwatrit No. 193 3¢ alse Almatriv
Douhle~Bage Smokelass Propeliarts

see also Prcpellants, foreign

Nitroglycerin

Nitxrooollulose




Bl 8 reisms waonts

RUSSIAN TEWS {Cont'd)

Rusgian Nomenclatuie Rafsrenss 4n General Sectiom

Oksilikvit
ORCHANKBHT

Fikrit amiinis
THEDHT BULOFLS.

Pikrinovaya kislota
IlaxprBEOBAA KHCJAOTA

Pirrinovekdslyl anmonii
Murpraosorusant! auvonnit

Pirokollodion
InpoxosNoUNOR

Plirokzsilin
Iuporenany

Piroksilin No, 1
I'mporenaur N 1%

PMrokeiiin Wo, 2

e -~ oo W)
Tanaomaniuna 0 2

Piroksilinovyye porokh
TupoOXCBANHOBHe HNOPOX

Mlesticneskii dinamit
MxaoTuveorud aupauy?

Russkaya smes!
Pycoxan suecs

Ruskil splav
Pyoxutt onaas

Shedit
HenxT

Stifnat rinvus
Cruduar oBRFIR

Studenistyl dinc:dt
Crysexmorhuil TAHAMMT
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Tiquid Oxygen Explosive

Em’.’:.;;give D

Pieric Acid

Explogive D

Hitrocalluious (of 12.k5% N)
Nitiocollulosa (cf 122 X or abovs)

Ni*rocellulose (of 12 to 13% N)

Nitrocellulose {of 13% N and ebove)

Singls. Base Sxokeluss Propellent;
see &lso Propellents, Foreign

Dynamite (giastie)

Russian Mixtu=

Russilan Alloy

Cheddite

Lead Styphnate

Gulatin Dynomite




RUSSIAN TERMS (Conttu)

Ruualan N*denclgture

T

TEN ,
TSH o -'-ﬁ?l'm‘,m,

Totrassitritol nitrat

TeTpaBPUTPUTON HATPAT

" Tetratsin

Terpanun

Tetril
Terpuxa

Tetritol
TeTnUTON

TNRS
THPC

Tol
Tod

Refecence in Genarel Seotioce

frirdtrotoluenr
PETN
BT A S T Y] ESr Y .—vw;'
PETN
Tetraceno
Tetryl
Tetrytol
L.ead Styohnate
Trinitrotoluene
Lead Styphnate

Prinitrorezortsinst avintsa
TpUHETPODPHBOPIUMHAT OBIYMUA

Trovil
- Tporax - -

Vzryvchatoye veshchestvo
BoprBYATOO BOWOOCTHO

Zylyl (Ke11il)

Koumua

1

9

Trinitrotoluens

Explosive Suhstance (nc entry in the
General Section)

Trinitroxylene (in Appeadix I)
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Spandsh Nowcuclature

Aceite sxplosive

4 oy
Aclde e pis*:

- [y R &
cew e e 4....}a",ﬂm’%ﬁ.}&%?*'),
Al aavw ‘uv“

Acido pferico
M godén pbivora
Amatola

4monal

Amonita
Agtrszlite
Balistita
Chieddita
Ciclonita
Cordita

Dinumite
Dinamitz goma
Ecrasita .
Expioé.vo aprchede

Explosivo autorizado

SPANISH TERMS

Reference in General j3ection

Mivrsglycerin
Silver Azide

" Lead Azide
Pieric Acid
Guncotton
Aratol
Ammoneg],
Ammonite
Astralite
Ballistite
C.heddite
Cyclonitr
Cordite
Dymamite
Blagting Uelatin
FEeragite
Permissible Explomive

Ferndssible Explosive

R

2aplesivo de nitroglicerina
Explosivo de sezuridad
Fulimdnato de merciirio
Fulminato mereirico

Qelatiina deton uanto
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Nitroglycarin
Permissible Explosive
Morewidc Fulminate
Mercuwric Fvlmina.o

Blasting Gelatin
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T DT T E PRI QU T PR PECT S JUSEEUPL S FERUERERES AL

SPANISHE TERMS (Cont'd)

Spanigh Nomenclatvre Teference in Genersl Scetizn

gl

Gelatina dinarita
Gelatina explosiva
Hexégeno

§1treto amhnico
Hitroalmidon
Nitroceluloss
Nitropelatina
Nitroglicerina

Nitruro de plata

Cyclonite
Amswoniuu ivrate
Nitroegtarch
Nitroceliuvlose
Geiatin Dynamite
Nitroglycerin

Silver Azide

Nitruro de plomo Lead Azlds '
Picrato aménico Explosive D
Piroxilins Nitrocellulose

Pélvora de base inica Single-Base Smokeless Propellant

Pélvora de doble base Denble-Basz Smokelese Prepellant

Pilvora nega Black Powdcx

Pélvora nitrocelulésica Single-Base Smoksiess Propellant

Tetranitrometilanilina Tetryl
Tetryl Tetryl

- Tollta Txiini.ﬁx;obolﬁene
Trilita {rinitrotoluene
Trinitrofanol Picric Acid
Trinitrotolueno Trinitrotoluene
Trinitreiolvol 'i‘rinit.rotol**;u

Teinitrore yorcina plumada Lead Styphnate

Filoldire. Nitrostarch
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IV.

APDERUACES

APPENDIX T

INDEX OF ENPIQZIVES CONSTILUANTS

Material
AL’ S S ——ys

Acaraite
Diphenylurea

Acetone
Actlvated Charcoal
Alumd nam

Armmonisa

Ammoniux Chloride
Sal Ammoniac

Ammonium Nitrete
Ammonium Oxalate

Ammomiam Perchlovate
Antimony Sulfide

Begasss Pith . . .
Balaa Meal
Barium Nitrate
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Uses

Tropellant stabilizers

Solvent in explosives productioil.
Sea Charcoal.

Component for high explosives,
primer and pyrotechnic compositions.

Raw materia) for ammonium nitrate,
axplosive D, ammonium ehlorate, and
armonium oerchlorate.

Permiscible galatin dynamite componeut,

See GENERAL SECTION.

Permisgible dynamite comporent,
blasting explosive dehydrating agcnte.

Datonaticrs composition compsnant; oxidizer
for solid rocket prcpellants.

Component in percussion pricrar ccipos
sitions, '

Absorbent in permissible explosives.

Absorbent in permissidle axploazives.

Component in tlasting explouives,
parcuasicon vi' wer compusitions,

rciie propellant,, and pyroteshnic
conmpesitiony.
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INDIX 0% EXPLOSIVES COMwyrsinas3 (conttd)

Moatericl

Rarium Percdde

Banzane

Binitrotoluene o
Butyl Ricinoleate

Calrlum Carbonabs
Chalk, Precipitated

Colcium Siliclde

vaup ol

(‘arbazole
Diphienylimide

Carbolic Acid

Carbon Blsck

- Caustic Soda

C211lulose

Centralite I
Diothyldiphenyiurea
Diphenyldiethylursaa
Ethyl Centralite
Holilie 3

Centralite (I
Mmathyldiphenyliiraea
Diphenyldimcthylurea
Melhyl Ceniralite

Chalk, Preclpitated

Charcoal’ .
Activetod Charcoal
Wood Chiurcoal

Urag

Primding and “racer composition
CONDUMIBENT o

Raw material for nitrobevrene. Sea
2lse GRIeRAL SECTION under Aromatic
Nitro Cowpounds. ..

Incorrent reference ¢ Dinitirotoluens (s¢

Propellant deterrent costing.

Explosives gtabilizer and neutralizor.

Comnonent in delcnabing and priming

g 4.4 51

comnpositions,

Desensltizer for blasting gelatin.

Propeliant gtabilizsr.

Seo Phenol..
Absorbert for liquid oxygen explosives.

Ingrodient ia mrocessing wood pulp or
cotton lirterc for crllulogse,

Raw material for nitrocellulose.

Stabilizer and detorrent for propvsllanks,

Stabilizer and deterrsnt for propsllants.

See Calcium Carbonate.

Somponent for biack poude: i gome
indugtrlal exploaivaa.

s
/e
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INDEX OF EXPICSIVES GONST

Hogertal
Chile Saltpoter
Copper Acctyliae

Cuprous Acetylido

Cuproas Carbiis
Gorauhalk Fith
Coutbon Yiaburs
Sresol ‘ 1
Crecsylile

Trind’roeresol
Cuprous Acetylids

Cuprous Jerbide

Disutylphthalate

Diethyldiphenylwea
Dinethyidiohenylurca
Dinitrobenzene

DNB

Dintitrochlorbanzene

Diritroglycol
Dinitromonoctdorhydrin
Dinltrophencl
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TIUENTS (conttd)

Uge

Oy sotieans

1Q

Sce Soduwm Nitrate,

Igtelon composition for cumercisl

elactric detcantors.

Abuordbent in permisgible expiosives.
Raw material for cellulosa.

Raw material for anitrocresolsg.
Rarely, a compenent for burating

chargec compositiors, Seeo also
GENFRATL. SECTION,

Ses Copper Acetylids.

See Ceppear Acetjylide.

Propellant deterrent, plaszticiser,
and flash reducer.

Sea Centralite I.
See Centralive II,
Indus“rial ciplosives component, 3Ses

glao GENERAL SECTION under Aromatic
Nitro Compounds.

Chlorats axplosives component;
also production of dinitrophancl,
trinitroanisol, hexite. See also
GENERAL SECTION under Aromstie Nitxo

Commmds °
See Nitroglycol.

Iov-ireezing dynamite component.

Pursting charge component ‘with
pleris acld)s Ses also QENEDAL
SECTION under Arowatic NT. 520

Comgounds .




INDEX OF EXPICSIVES GURLTITUIDTS (eont'd)

Materiel Uses
Dinttrenophiihassn Permissible explosives ingredient;

Dix dvrotolaune

Dinitroxyisie

Ethyl. Centraiite

Ethyleneglycol Dinitrate

rorely, componeat of bursting
charpes. See also GEUERLL SECTION
wnder Aromnlic Nitrc Compoundss

Propellant deterrant, cooling ngent:,
ad 2 siahiadeove component in
gerinlssible explosives » chliorate
axplasivas, and propellants, Sae
also GENERAL SECTION uncer Aromatic
Nitrs Colsoands. )

C(’“m soncnt 1o oone B Jl!".{fﬁeumg Qnamites.
Seas alsc uﬁb‘ERAL SECTION undexr
mder Avomatic Witro Cermoutnds,

Diphenylamine Fropellant stobilizer.

Diphenyldicttylurea Ses Centralite I,

Diphenyldinethylurea See G:ntralite IT.

Diphenylimide Sce Carbazoiee.

Diphexvim‘ea See Acardive,.

DNB See Nindtrobenzuens.

INT Swe Dinitrotoluene,

Ethanol , Solvent in explosives production,
Echyl Alcohol

Ethyl Alcohol See Ethanol.

See Centralita I.

See Nitroglycel,

Ethyl Picrate See Trinltrophenetola,
Flowaers of Tin Sce Tin Dioxide.
Formaldeshyde Raw material for cyclonite.

Glase Powdoy

Component in percussivn .a; composibions.



INDEX OF EXPLOSTVES CONSTITUENTS (cont'a)

dlycarin
Bycol Dinitrate
CGraphite

Hexamsthylenetotramine

Hsxamine
Héxanitrodipbanyl
Hexanitrodiphenylamine
Hexanitrodi phenyloxide

Rexanitrodiphenyl Sulfons

Hoxanitrodiphenyl Sulfide

Bioryl Sulfide
Laxanitromannits
Hoxand tromannital
Hoxdil
Haxite

Hexamine

Hexanitrodiprionyleming

Hexi
India 8altpeter
Lead Dioxide

T.ead (xide

Lead Peroxide
lead Oxide
T.ead Peroxids
Lead Btesraty

Lsad Sulfoeyu nts
Lead Thioey: nate
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Uses
Raw meterial for nitroglycerin.
8. » Nitroglycol.

ieze for propaellant gruins; explewivss
bindsr and lubricant.

Imtcrmedinte product in the manulfacture
of cyrlonite.

Sae Hexlba,

I'atonating composition compcensnt,
£s0 Haxite. |
Devonubing compousitinn compeneat.
Datonating c.ompoe'l.-‘l‘-‘!.on comorent,

Component in soms burzting charges
axd detonating compegitionsa.

See Madnitol Hexanitrates

See Mennitcl Hexsnitrate.

See Hexite.

Prining composition component. Ses also
GENERAL SECTION, Formerly used by

Japan in some high explosive compo-
sitions,

Sos Potassium Nitrate,
Detonating compcaition oxidiser,

See Luad Dioxide.

8ee Load Dioxide,

Fuel in ‘aolid roriah propellanta,
Frliuei composition ::omponeny,
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IiD%< CF EXPLOSIVES CONSTITUES fcont'd)

Lead Thiccyanata

Magnagian

Iy sdd
Hoametive

Manganese Dioxide
Manganese Peroxide
Pyrolusita

¥anganese Peroride

Mannitcl Hexanlitrate
Hexsnitromannite
Haxsnitiomannitol
Nitromannite

‘Mevcurous Azide
Hercury Aside-

Mefcury'

Harcury Azida
Metkyl Centralite

Mineral Jelly
Paraffin (scft)
Petrolatunm
Petroleum Jelly
Vaselinc -

" riivbane Oil

Mixed Acid
Nitrating acid

Mollite

¥ononitrobenzene
Micuase 04)
itrobenzene

0il of Mirbane
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Woen

2se Yaad Sulfocyenate.

Component in tracer and incendiasry
comyositions; prretechnic compo-
gitisng,

Incondlary compnsition compuonent.

Detorating composition componentg
pyrotacinic compositions.

See Manganeze Dicoxide.
Morcuric fidndnate substitute in

priming coupositions., See aisu
GENERAT, SECTION,

Initiating composition component.

Raw material for mai'curis fulminate
and mercurous azide,

See Morcurous Azlide.

See Centraiits II.

Desensitizer and flash reducar in
propellants and high explosives.

See Mononitrobenzena

Mixture of nitric and sulfuric acids,
used in nitration.

See Contralits T,

Propellant and blasting explosives
component, See also GENEWL
SECTION under Aromatic Niivo

Comsounds,




UGIDEX OF BXPICSIVES CONSTTPIERTS (cowt'd)

Matericl

Mononitronaphthaleus
Nitronaphihalone

Mornonitrotol. :ne

Nephthalene

Nitrate of Potash
Nitrating Acld
Nitric Acid

ar e o - .
RivroLvenzere

Nitroglycol -
" Dinitroglycol

Ethyleneglycol Dinitrate

(lycol Dinitrate
Nitromannite
Nitromethane
Nitronaphthaleae
Nitrosoguanidinas

Paralidin
Perrchlorate of Potash

Perflvorourea

169
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Comoonrnt of some bursting eharges
{with plerin o~423), S¢s alzc
AENER AL SELTION undnx Arcatic

..____-.‘.-J
M e o Tanaz o
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Compoaent in low=Ireezing dymamitzs,
Wlanting - Zoodves, 53 & plasil-
cizer. See also GENERAL SECTION
wader Aropavic Nitro Compounds,

haw meterial for nitronaphthalenes. Sce
also GUIERAL SECTION under Arometic
Nitro Compeunas,

See Potassinm Nitrate.

Sze Mixed Acid.

Raw material used in the produciion
of explosives (usually in mixed
acid),

Sea Munonitrobendenc.

Comoonent in pernnqq1ble explecive
and loi.~freezing dynamites.

Soe Mannitcl Hezanditrate,
See Tetranitryomeihane.
See Mononitronaphthal ane.

Component in percussisrn priming
compogitions,

Sea Meonondtrobenzeana.
See Minaral Jelly.
Sae Potassium Porchlorate.

Oxidizer iv. solid “scket propellants.
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Hotorial
Potrolatim
Petroleun Jelly

Petroieum Ui

Phenol
Carboliic Acid
Phthalates
Pleryl Sulfide
Pelyretrinacrylate
Polysulfide Rubber
Polyurethanea
Potassium Chlorate
Potaagium Nitrate
india Saltpeter
Nitrate of Potash
Prismatic Salipeter
Saltpetear

Potassiun Perohlovate
Perchl.orate of Potash

Pstnasium Sultste
D asnnvirans wos ;.-p'.j ver

Pyrolusite

fSoda Ash

&aY Ammoniasc

- Raw rwteriazl for nitrophsznols.

270

OF EXPYDSIVES CONSTINIIXTS {eontt'd)

Uges
See Minarsl Jeolly.
Sse Hineral Jelly.
kxplosives binding agoile
see

alno GLNERAL BECIIUE vnder Aromavic
Nitro Compounds,

Fuels inr solid rocket propeliunts.
See Hexenitrodiphenyl Sulfide,
Oxidizer In sclid rockat propallanius.
See Thiokol Polymer,

Fuelg i solid rociet gropelianis.,

Oxidizer for priming compositions.

Compenent, in blaeck pouder and pyrotechnic

compogiltionsy oxidiser in s0iid
rocket propelluntsg,

Cornonent “or primer compositions,
ciiorate explomives, and pyrotechnis
cempoeitions; oxldizer In 202id
rocket propellants.

Primer composition corponent.,

tiee rotvassium Nitrate.

See Hanganese Dioxlde,

Ingrodient L3 procossing wood pulp
or cotton lirters for cellulosc.

See Ammondum Choride




INDEX OF EXPLOSIVES CCHSTINIENTS (cont!d)

BANCE S

Salt

Saltpeter

Saltpeter, Chile

Saltpeter, Prismatlc

Silver Acetylide

S4lver Permangeneto

Sodiwn Elcarissnate

Sodium Chlorata

- Sodium Chloride
Salt

Sodium Hyvosulfite

Sodium Nitrate

Chile Saltpet.ar
Saltpeter

Stamie Oxidc

Strontium Dimdde
Strontium Peroxide

Strontium Peroxddde

Sugar

Sullfuric Aetd

Tatranitromath.ne

e

Tngs,

Se2 Svdivm Chloride.

3¢ - Potassium Nitrate, Sodi.m litreta,
Seq Sodiwa Nitrete,

Suwo Potassivm Nitrate,

Detsnnting comnonition corponcnt.
Primer composition ccemponent,
Blasting eaplosgives cooling egent,

Explosives and pyrotechnic. composition
oxidizor.

Permiscible cxplogives brisance
reducer.

Ses Sodium Thicsulfate.

Component in black powder, blasting
pourder, pcrmiagihle explosives,
asiorda gynomites, and pyrotechnic
compositicns; oxidiser in polid
rocket. propellants.

Sae Tin Dioxide.

Compenant in tracor and other pyro-
teohnie c¢cinposiviens.

See Strontim Dioxide,

Sea GENFRAL SECIION wnder Sugac
yitrat&s.

Component, in biack powdsr, soms
dynamites, pyrotechnic corpoaniticnsg
rav matarial foic suifwric aciu,

Component of mixsd acld used for
explosivas prodiction.

Corponent in detonairg composition
and blaating explostives.




INDEX OF EXP

Mnteriai

Thioko) Polyw~»
Folgeulfide Rubher

Tin

Tin pioxdide
riowers of Tin
Staanle Oxdde

B

TN

TNX

Toluene
Trinitroenizol

Trinitrobangena
™8

Toiniieocrenni
Trinitronaphthalens
TNK

Trinitrophemstois
Ethyl Picrate
Triritrophenylethylether

Tr‘nitvnpha-,_ethylvther

~Jooster charze component,
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Fael fn golld rockot preprliante,

i
Propellont Ziasu redncsc,

fropallant f1ash redacer,

S8ze Trindtrobenzens.

See Trinitvcaaphthalene,

Gag Triodtroxylene.

Raw materizl for nitrotoluenssg, Soe

also OENERAL SECTICH under Aromatic
Kitro Compounds.

See alzn
QENERAL SECTICN under Arometic

Niten ?‘nmnmsnd a.

Mogt powerfuvl of the aromatic nitre
compounda, but too difficult to
rrepare except indirectly from TNT,
whbaca @mckes its production 1nreaae=
avlee Iv can be used as a high
exploive.

Ses Cressylite.

Stebilizer for smokeless propellants.
See aiso GENERAL SEGTIN wnder
Aromatic NitTo Compounds.

Booster and bureting chargas
vomponent, Saee £iso GENERAL
SECTION under Aromatic Nitre

Compounds.

Ses Trinitrophenztole,




INDEX CF EXPIOSIVES COUSTITUENTS (aont'd)

Trin;tvoxylena

e
.l [ XN

Vaseline

Vegetabile Meal

HWoud, Gharensl

woocd Pulp

X7lane

173

Vues

Compenent in bursting chavges {with
"I and ammoniym nitrate). Sen
2Vs0 GENERAT SYOTION under Arometdec
Nitro uomuowndq, i

Scs Minerad <oily,
Ses bagasaz Pitk; Dalsa Meal, Cornstalk
Pith.

See Charcoel.

Absoybent for nitroglyceriv in
gyuendtegy raw moterizi for
cellulese,

Raw material Ffor a!troxylerea, See also
GENERLL SESTION under Aromatic Nitro

Comgounds.
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY
ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY ARSENAL, NEW JERSEY 07806-5000

AMSRD-AAR-MEE g8 JAN 2009

MEMORANDUM FOR Defense Technical Information Center, ATTN: DTIC-0Q
(Mr. Larry Downing), Ft. Belvoir, VA 22060

SUBJECT: Distribution Limitation Change

1. Request the distribution limitation statement be upgraded from Statement A (Approved for
Public Release) to Statement C (U.S. Government Agencies and Their Contractors). Reason:
Administrative/Operational Use, cffective 23 January 2009 for the following documents:

AD422747 . ADAO011845
AD257189 ADA019502
AD274026 ADAO057762
AD653029 ADA097595
AD745472 ADA134347
AD768062

2. Organization rcquesting this change is:

Commander

U.S. Army RDECOM-ARDEC
ATTN: AMSRD-AAR-MEE
Bldg. 321

Picatinny Arsenal, NJ 07806-5000

3. Any questions plcase contact the undersigned at (973) 724-4287 or
ross.benjamin@us.army.mil.

L /( |
/, ) o ( y{w ﬂ,}'_/(_,/‘,_/‘g,«______.w‘
ROSS C. BENJAMIN /

Director, Energetics, Warheads
& Manufacturing Technology
Directorate, METC



DEPARTMENT OF THE ARMY
UNITED STATES ARMY
ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY ARSENAL, NEW JERSEY 07806-5000

AMSRD-AAR-MEE 16 April 2009

MEMORANDUM FOR Defense Technical Information Center, ATTN: DTIC-OQ
(Mr. Larry Downing), Ft. Belvoir, VA 22060

SUBJECT: Recinding Distribution Limitation Change Request dated 23 Jan 09

I. After further review, I am recinding my request dated, 23 Jan 09, SUBJECT: Distribution
Limitation Change Request. The below documents should remain with distribution Statement A
(Approved for Public Release):

AD422747 ADAO011845
AD257189 ADA019502
AD274026 ADAO057762
AD653029 ADA097595
AD745472 ADA134347
AD768062

2. Rationale: The change was not advisable since the documents have already been in the public
domain (distribution statement A) for many years and the information is widely available.

3. Any questions plcasc contact the undersigned at (973) 724-4287 or
ross.benjamin@us.army.mil,

,/jD v Pl
)/4-"'(:7%)/4{) ( . //Q:. ;’27, L E G RN
ROSS C. BENJAMIN ﬁ
Director, Energetics, Warheads
& Manufacturing Technology
Directorate, METC



