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PREFACE

The {ngineering Design Handbock Sert:s of the Army Materiel Command 1S a coorairated
series cf mandhwok; containing basi: info-mation snd fundaxenta) data useful in the design
and development ¢f Army materiel anq systems. The handbooks are authoritative refarence
«0ks of prectical information and quantitative Yacts heipful {n the design and development
of Ay materiel so that 1t will meet the tectical and tccinical needs of the Armed Forces.

ACP 705177, Properties of Explosive: of Mllitary Interest, is one of a series cn
Explosives. One hundied ani ten explosive ompiunds or mixtures are iisted herein, algha-
betically, with their properties, including composition variatiors. Thes: explosives were
selected because of their current or probabl~ anplication to military use.

The tabulated data reflect the results of tasts, and were 1irst compiled fer puvlica-
tion at Picatinny Arsenal, Dover, New Jersey, by N. R. "omlinson, Jr. These data were
later revised Ly Oliver E. Shefvreld, ulso of Picatinny Arsenal. fc* the Engineer: g Hand-
book Office of Duke Unfversity, prime co iractor to the Army Matei:1 Ccemend.

The Handbaooks are readily available to all »lements cf AMC, ‘ncluding personnel and
contractors having a need and/or requirement. The Army Materiel Cosmand pclicy (s to re-
lease these Engineering Design Handbcoks to vther 030 activities snd their contractors
and to other Government agencies in accordance with current Army Rrvgulation 70-31, dated
9 September 1966. Procedures for acquiring these dandbooks foliow:

a. Activities within AXC and other DOD agencies order direct on ar official

form from:
Commandin, Officer
Letterkenny \rmy Depot, ATTN: AMXLE-ATD
Chambersbur 3, Pennsylvania. 17201

b. Contractors who ' ..ve Department of Defense contracis should submit their
;!quest: through their contracting officer pruper justification to the address
isted in par. a.

. Government agencies other than DL having need for the Handbooks may submit:
their requests directly to the address listea in par. a or to:

Commanding General

U. S. Army Materiel Command
ATTN: AMCAM-ABS
Washington, D. C. 20315

d. Industries not having Government contracts (this includes coileges and
Unfversities) must forward their requests to:

Comnanding General

U. S. Arsy Materiel Command
ATTN:  RMCRO-TV
Washington, D. C. 20315

e. Al foreign requests must be submitted thicugh the Washfngtun, D. .
Embassy to:

Assistant Chief of Staff for Intelligence
Foreign Liaison Office
Bepartsent-of -the Army

~ Washington, 0. C. 20310

A1l requests, other than those originating within DOD, must be acéompan’.ed by a
wlid justification. :

Comments and suggestions on this handbovk are welcomed and should be addressed
to Army Research Office-Durhar, Box CM, Duke Station, Durham, North Caroline 27706.
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ABBREVIATIONS AND SYMBOLS

approximately. 11his symdol is vued Lefore numbers.

Advisory Councfl] on Scientific Resear:h and Develop-
aent, Great Britain. :

Americar Chemical Scciety.

Auerican iron end Steel Imstitute.

Liebig's Annalen der Chemie.

Annales de ckimie et de physique.

armor~piercing.

Aberdeen Proving Ground.

atmospher=; atmospheric pressure.

Beilstein Organische Chemie, 4th Edftion.

Serichte der Deutschen Chemischen Gesellschaft.

British Intelligence Overseas Service or Objective
Subcoamittee, Group 2, Halstead Exploiting Center.

Bureau of Mines, United States Department of Interior.

Bulletin de la societe chimique de France.

Chemical Abstracks.

calculated.

Chemical and Metallurgical Engineering.

Chimie et Industrie.

Comptey rendus hebdomadaires des czeances de
1'Acadenie des Sciences (Parie).

centipoice.

tomptes rendus hebdomadaires des seances de
1'acadenmiec des Sciences (Paris).

decomposes.

"difference in heat (i.e., heat evolved) by decomposition.

Deutsches Reiclispatent.

moduius of elesticity or "Young's modulus”; longitudinal
siress/change in length; (forse/lren)/(elougation/
length); exzpr~ssed in 1b/inci.‘.

same 28 2, but expressed in dynel/cuz.

Gazzetta Chimica Italiana.

generel purpose.

high explosive.

high explosive antitank.

Industrial & Engineering Chemistry.

Journal of the American Chemical Society

The Journal of the Society of Chemical Indusiry (Loadon).

Journal of the Chemical Society (Loadon). :

Journal of the Franklin Institute.

Journal of the Industrial Explosives Society (Japan).
Journal fi- praktische Chemie.
lead az'de
Lardolt-Bornstein Physikalish-Chewische Tabellen,
Sth Edition (Berlin).
molar.
Monatshefte fur Chemie (Wein).
Mémorial des poudres et aalptres (Paris).
milligram.
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ABBREVI/.TIONS AND SYMRC/S (cont'd) ;
ﬂ{ N
ain sinimua. i
=l millilicer. ;
n/s meterc per secund. N
. MW molecular weighe. ;
! NAVORD Bureau of Ovrdnance V. 8. :"+vy) ;
i L[ nitrocellulose. :
ngo indox of refracction, wit* D band of sodiums as light Ve
source, st twventy degrees centigrade. : P
BDRC Butionzl Defense Resesrch Committee. . :
uroc Neticnal Firevorks Ordnance Corporationm. !
NG nitroglyzerin.
NOL U. S.- Naval Ordnance Ladboratory, White Oak, Silver N
Spring, Maryland. .
ROTS U. S. Haval Ordnance Teat Station, Chins Laxe, Calif. ‘
. ' %RC . Nationsl Research Counci?. '
< . oB oxygen balance. ‘
: : ocH Ordnance Committee Minutes. ‘ )
: OSRD Office of Scientific Research snd Development H
. PA Picatinny Arsenal. !
: " PATR Picatinny Arsenal Techaical Report. '
i Phil Trans Phiiosophical Transactions of the Royal Society of . £
. London. .
| Pogg Ann Poggendorf's Annalen der Physik. «
: Proe Roy Soc . Proceedings of the Royal Society cf Londca. '
S ‘ Rec trav chis ' Recueil des travaux chimiques des Pays-Bas. o ¢
: RE relative humidity. : 3o
: Rl Report of Investigaction. N H
SAE Society of Automotive Engineers. )
SAP semi-armor-plercing. )
soi solution.
Spec Specifications.
std dev standard deviation.
™ Techuical Hanual, Departoment of the Army. !
TH/TO foint publication, ss a TM and as 4 Department of the
Adr Yorce Technical Order. .
Trans Farad Soc Transactions of the Fareday Soci~ty :
vac stab vacuum stability. .
Z angev Chen Zeitschrift fir angevandte Chemie. : -
Z anory Chex~ 2¢itgchrife fiir anorgunische und allgemeine Chenic .
-2 ges Schieis- Zeitschrift fur das gassmte Schiess und Sprengstoff- .
Sprengstoffw wvessen (Munchen). .
Z/s2¢ atoms of oxyge' per second. -

vitt SR \)
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?ROFERTIES OF EXPI.OSIV“ OF MIUTARV INTEREST
lNTRO‘DUCTlON

1. A FRORT OF STARDARD TRSTS. llom'oﬂmmtcmrmthcm-uzg
open or classified security inforwastion, cn 8y explosive. Hather, the
min momu has been reroris from facilities using standard o~ well-known test procedures.

2 Compilation of dats resulting in this handbook was undertaken by Ficatinny Arsenal

desired to provide a manual tatu'ating the characteristics of explogives, based
on tests, vith regard to current, snd possidble future, interest. 'The first resulting Picatinny"
Aro?l pudblication wvas dated 20 June 19%9. Revision 1, PA Technical Report Bo. 1Th0, dated
9‘58, wvith revisions, provides the datu used harein.

. m. abdbulated data of tests on one huudred and ten explosive cosp.unds or mixtures
sensitivity to “riction, iwpact, heat; performance characteristics or effectivuness
in weapons; physical and chernicel properties; and method of preparatior, synthesis or manufac-
ture, vith comments on !_ storicel origin, and su.pplementary references.

REFERENCE NODATIONS AND SOURCES. The references, as to souxces of data or for more details
;WWM, vhen aveilable, at the e.'d of each sectiou devoted to
a given explosive compound, explosive mixture, or explosive ingretient. Where no reference is
given, it can be agsumed that these data represent typical values ob' .ined by standsrd proce-
dures. When available any reference should be consulted for more details in interpreting test
data.

Also there are listed Picatinny Arsensl Technical Reports which contain »3ditional informa-
tion on the particular exolnsive. These report numbers are given in ascending order, in columns

corresponding o their tesxinal digits, and in accordance with the "Uniterm Iidex" p: red for
Picatinny Arsensl by Documentation Incorporated under Contract DAT-36-034-501-ORD-(P)-k2 {1955).

5. EXPIABATION OF TERMS AND METRODS (F TESTTRU. Data ure tabulated herein on three form-type
pagee, in ng sequence ngs. Many of these terms are self-explanatory.
a. First tabular Eg‘~ e.
(1) Neme of the explosive in each instance.
(2) "Composition.”
(3) “Impact Sensitivity, 2 Kg W¢."
(a) Dmpact sensitivity test for solids. (a)*
A saxple (spproximtely 0.02 gram) of explosive is subjected to the action of a falling
weight, usually 2 kilograms. 2 20-milligram sample of explo~ive 16 always used in the Bureau

of Mines (BM) apparatus when tes:ing solid explosives. ‘he wveight of sample used in the Pica-
tinry Areensl (PA) apperatus is indicatcd in each cage. The impart test value 18 the minimum

#Reference publications (a through q), applyiag *o thic introdusiior. are 1isted at the end of
the introduciaon.
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neight at, vhich at leagt coe of 10 L.fals resulte-?s Giisaled. For the IN apparatus, the unit

-

of height s the centimeter; for the PA appuratus, it is the Inch. In 55 former, (he &xplo-

‘ sive is held hetweqn tvo flst, parallel hartened (C 63 g 2) ctecl surfaces; in the latter case,

1t 4s placed in the Jepréssion of & small eteel die-cup, capped by a thin brese cover, in the
center of vhich 1s placed a slottad-vented-cylindricsl steel plug, slotted side down. In the
P apparecus, the fipact impulse is transmitted to the sample by the upper flat surface, in the
PA, b3 the vanted plug. The main ‘Aifferences detween the two teats are that the PA tect (1)
involves greatsr coufinement, (2) aistributes the transla<ional impulse over a smeller sres
due to the inclined sides of the die-cup cavity), and (3) involves a friciicnal component
tagainat the inclined sides).

The tast value obteined with the PA apparatus depends, to & marked degree, on the sampl«
density. This value indicetes the hazard to be expected on subjecting the perticular semple
to an impact dlow, dbut is of value in assessing & material’s inherent sensitivity only if the
spparent density (charge weight) is recarded along with the impact test value. The values tabdn-
1ated harein were obtained o) meterial ascreened between 50 and 100 megh, U. S. Standard Screens
vhere ningle cozponent explosivas are imvolved, and through 50 mesh for the mixtuses.

(b) Impact sensitsvity test for liguids. (b)

The P/ Tupact Test for liquids is run in the same way as for sclids. The die-cup is filled
and the top of the 1fquld meniscus adjusted to coinc!de vith the plane of the top rim of the
die-cup. To date, this visual observstion has been found adequate to assure that the liquid
does not wot the die-cup rim sfter the brass cap has been set in place. Thus far the repro-
ductbil ty of data ctteinad in this way indicote that varietinns in sample size obtained are
not significant. )

" In the case of the BM apparatus, the procedure that was descrided for sclids is imed vith
the folloving variations:

1. Tae weight of explosive tegted is 0.007-gm. :

2. A disc of desicceated filter paper (Whatmer No. 1) 9.5-millimeter diameter. is laid on
each 4rop, on the anvil, and then the plunger 1s lovered on the sample sbsorbed in the filter
paper.

(k) "Friction Pendulum Test.” (c)

A 7.0-gm saxple of explosive, 50-100 mesh, 1s exposed to the action of e ateel, or fiber,
shoe swinging es & pendulum at the end of a long stoel rod. The behevior of the sample is
described qualitatively to indicate 1ts reaction to this experience, i.¢., the most energetic
reaction 15 explosion, and in decreasing order of severity of reactioi: sraps, cracks, arnd
unaffected. .

.(5) "Rtfte Bullet Impact Test." (d)

Approximetely 0.5-pound of explosive is lcaded in the sare manner as it is loaded for actual
use: thet 1s, cast, pressed, or liquid in a 3-inch pipe nipple (2-inch inside diameter, 1/16-
inch wall) closed on each end by a cap. The loaded item, in the standard test, contsins a small
air space vhich can, if desired, be filled by inserting 8 wax plw;. The loaded item 1s sub-
Jected to the impact of & caliber .30 bullet fired perpendicularly to the lcng axis of the pipe
nipple, from a distance of 90 fe=t.
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(6) "Bxplosion Temperatire.” (a) o ;,Vl

A 0.02-gm saaple (0.0l-gn ip the case of initiators) of explosive, iioose loaded in a No. 8
blasting cap, is .mmersed for a short pericd in o Wood s metal tath. The temperature Jetermined
is that vhich produces =xnlosion, ignition or decc: 208ition ol the sample in 5 seconds, and the
behavior of the sample is indicated by "Explodes” or "Ignites” or "Decomposes” placed beside tae
valuc. Where values wvere available for times other than 5 sccoads, these have been included.
For 0.l-second values, no cap wvas used. but the explosive sms placed directly on Wood's metal
bath, immediately after cleaning. The valuz 0.1 secoc is estimated, not determined, end repre-
sents an interval regarded as instantanecus to the observer's eye. Dashes indicate no action.

(7) "75°C international Heat Teat." (a)

A 10-gm sazmple is heated for 48 hours at 75°C. The semple a‘ter this exposure is ocbserved
for signs of decomposition or vulatility.

(8) "100°C Heat Test." (a)

A 0.6-gm sample is heated for two 48-hour periods at 100°C. It is also rotea waether expo-
sure at 100°C for 100 hours results jn exploeiom.

(9) "Flammtility Index.” (h)

The measure or the likelihood that ‘. Lare cherce will catch fire when exposed to flames ig ‘
the index of flaxmability. The test is made by brloging an cxyhydrogen flame to bear cn the : ¢
explosive. The mAximum time of exposure vhich gives no ignition in 10 trisls and tle minimum
exposure vhich gives ignition in each of 10 trials are determined. The index of flarmability
48 100 divided by the mean of the two times in seconds. The most flammable substances have high
{udices, e.g., 250.

S (10) "Hygroscopicity."
- A 5- to 10-gm sample i3 expnsed for mcopicity under the ctated conditions, until equili-
brium is attained, or in cases vhere either the rate is extremely iow, or very large amounts of
wvatyr are picked up, for the stated time. The sample, if solid, is prepared by sieving through
a 50 and on a 100 mesh screen. N
(11) "Volstility.”

A J-gnm sample ie exposed Tor volatility under the stateda conditions. The sample if solid
1s prepcred by sieving through a 50 and on 8 :00 mesh sieve.

(12) “Moleculer Weignt."
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The molecular veight {MW) of s mixture can be calculated from the equation

- MW of mixfure = 100
; Lo s B
. wl Wz Ws vy

. vhere &, b, c and = ere the weight rurcents of the compciente, and mv), mwp, mv3 and mw, their
¢ corresponding molecular weights.
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(13) "Oxyger Balance.”
™e oxyges balance (0B) is cal. lated from the empirical forwuls of & compound in percsntage
of oxygen Teguired for camplete conversion of caruor tc cardon dicxide (or oArdon monoxide) end
‘wirogen to water. When metal is present the resctione are assimed to occur in the following
.\.m R
W+a-—-.&mw«
C+EQ ~———p O+ Y, \ ‘
p + Ko —-—-;-ow+neo
200 + 0y — 200,
Proosture for weloulating uxygen belsnce nIto determine the number of gramatoms of oxygen vhich
are excess or dsficient for 100 grams of a compmmd. This number mul'!plied dy the atomic vedight
of oxygen gives _
themmzlﬁco(zx+§.z)
+ molecular waight of compound = oxygen balance to COp and HEo0, vhere X = atoms of .rbon.
Y = atons of hydrogsn, 7. = atoms of oxygen. The oxygen balance of a mixture is equal the
sun of the perocent couposilion times the oxygen balance for each component.
he oardon/hydrogen (C/2) ratio i3 calculated as follows:

:'. + 88 | c/p ratso ‘ .

(1%) "Density." e
(15) "Meiting Point.”

(16) "Freesing Priat.”

(17) "Psiling Foint."

(18) "Refrective Index."

(19) “Vacuum Stability Test.” (a)

A 5.0-gn sangle (1.0 gm for initiators), after having been carefully dried is heated for o
80 hours, in vacuo at the desired temperature. oo

(20) "200 Grax Bomb Sund Test."
(a) Sand test for solids. (a)

A O.i-gn sample or explosive, pressed at 3000 pounAs per square inch into a Ho. 6 cep, 1s
initiated by lesd azide, or mercury fulminate (or, if neccssary, ty lead azide und tetryl), in
a sand test bomb containing 200 gm of "on 30 mesh” Ottawa sand. The amcunt of azide, or of
tetryl, that must be used, to insure that the samrle . ushes the maximuvw ret weight of sand,
is Assignated as 1ts sensitivity to initiation end *h: net weight of sand crished, fiaser then
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30 meeh, is termod the sand test vclue. The net weight of cand crushed is obtained by sud-
tracting from the total the amount crushed by the initiator vhen shot slone.

(%) Sand tsst for liquied~. (b)

The sand tast for liquids is mad .n accordarnce vith the procedure given for solids except
that the followi.¢ procedure for losaing the test samples is sudbstituted:

Cut the clogsd end from a No. 6 blasting cap and load one end of the resulting cylinder
with 0.20 gm of lead azide and 0,25 gm of tetryl, using a pressure of 3000 psi for comsoli-
dating each charge. With a pin, prick the powder trein in one end of a piece of miner's black
powder fuse 8 or 9 inches 1ling. Crimp to the pricked end & loaded cylinder, taking care that
the end of the fuse f{s held firmly agains: the charge in the cap. (rimp neer the mouth of the
csp 80 a3 to avoid squeesirg the charge. Transfer & veighed por-tion of 0.400 gm of the test
explosive to an ali'minum cap, taking precautions when the explosive is liquid to insert ‘ne
ssEple ip such @ manner that as little as rossidle adheres to the side walls of the cep, <nd
when & solid mterial is being tested use material fine enough to pass through a No. 100 U. S.
Standerd 8ieve. The cups used shall be of the following dimensions: length 2.00 inches, in-
ternal dismeter 0.248-inch, wall thickness 0.025-inch. Press solid explosives, after insertion
into the alumimm cap, by means of hand preseure to an apparent density of approximately 1.2 gm
per cudic centimoter. This was dope by cxerting hand pressure on & wooden plunger until the
plunger had entered the cep to a depth of 3.93 centimeters. Folloving are the dimsnsions ~f
the interior of the cap: height 5.00 cm, area of cross secticm 0.312 square centimeters. In-
sert the cylinder containing the fuse and explosive charge of tetryl and leed azide into the
aluminum cap containing the tast explosive for the determination of sand crushed.

(21) "Sensitivity to Initiation.”

This 1s sensitivity to initiation as described under the preceding heading. The minimrw
detonating » in grems, required to detonate the explosive sample, is given.

(22) "Ballistic Mortar, % T™T." (e)

The amount cf sample wider test which is necessary to raise the heavy ballistic mortar to
the same height to which it %3 reised by 10 gm of trinitrotoluene (TNT) is determined. The
sample is then rated, on & proportiomate bagis, as having a certein INT valie, i.e., as being
8 certain percent as effective as INT in this respect. The formuls is

TXT velue = 10 x 100.
sample welght

The ballistic mortar consists of a long compound supporting rod, at the end of which is sup-
ported a heavy short-nosed mortar. The mortar containg & chamber about 6 inches in diameter
and 1 foot long. A projectile occupies about T inches of the chasmber and the sample to be
tested occupies & smll portion of the remainder of the chamber. When the sample is detonated,
the projectile is driven into a sand bank, and the mortar swings through an angle which is
marked on paper by a pencil attached to the mortar. The angle thus indicaces the aeight to
which the pendulum {s —aised by the explosion, and this lu‘ter represents the energy measured
by this test procelwe.

(3) "Treuzl Test, % TWT." (4)

A sample of the explosive to be tested (of the order of 10 gm) is exploded in a cavity, or
borehole, 25-mm in diameter and 125-mm deep, in & lead block 200-mm in diameter and 200-mm in
height. Tae borehole i~ made centrally in the upr > face of each block, which i3 cast in a mold
from desilverized lead of ‘he best giality. Although these tests have been mole ''nder a veriety
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of conditions, vhere possible the data have been taken from or related to those of Reference f
(Maounm). Here s No. 8 blasting cap was useC for initietion of the sample contained in glass.
The veight of sar,.e used was adjusted to give, vith the initiator, a total expansion of 250 to
300 cc, since within this range expansion and sample weight were linearly related under the con-
ditions - Jaoum's test. Thus expansions for equivalent weights were readily calculaved, and
the tes' alue expressel in percent of tre expansion of an equivalent weight of TNT.

(24) "Flate Dent Test."” (d)
Two methodz were used for plate dent tests.

(a) . Method A - 1ne charge is contalned in a copper tuve, having an internal diemeter
of 3/b-inch and 1/26-inch wvall. This loadea tube is placed vertically on & equare piece of
cold-rolled steel plate, 5/8-inch thick; 4-iach and 3-1/4-inch square plate gave the same re-
sults. The steel plate '‘s in a hcrizontal position and rests in turm on a short length of
heavy steel tubing 1-1/2 inches ID and 3 inches OD. The charge rests on the centex of the
plate. .nd the centeis of the charge, p.ate, and supporting tube are in the same line. A 20-gm
charge of the explosive urder test iz voostered by a 5-gm pellet of tetiyl, in turn initiated
by a No. 8 detonator.

(b) Method B - A 1-5/8-1nch diameter, 5-inch long uncased charge is fired on a
1-3/k-inch thick, 5-squure inch cold-rolled steel plate, with cne or more simiisr plates us
backing. The charge 1s initiated with a Fo. 8 detonator and two 1-5/8-inct dicmetsr, 30-gm
tetryl boosters.

Zlate dent test value, or relative brisance = le Dent Depth x 100.
Dent Dep or at 1. [

(25) "nlocation Rete.” (g)

The detonation rates reported in the tablec contained herein were determined principally- by
ueing the rotating drum camera, under the conditions stated, e.g., usually charges 1 inch in
diameter, 20 inches long, vrapped in cellulose acetate gheet, and initiated by a syatem dasigne2
to produce high order stable detcnation at the meximum rate under the particular < mditions. A
t;wical initiating system for this consisted of four tetryl pellets 0.395 ipch in aiameter, 0.75
inch long, pressed tc 1.50 gm,/cc, wvith a Corps of Engineers special blastiry cap placed in a
ce:<ral hole in the end pellet.

b. _Second tabular page.

(1) "3Scoster Sensitivity Test.” (p) N

The booster sensitivit: test procedure is a scaled up modification of th: Brugeton me*hod
(uncontined charge). The source of the shock consists of twc tetryl pellets, eack 1.57 sSnches
diameter by 1.60 inches high, of approximately 100 gm total weight. The initial shock is de-
graded through wax spacers of cast Acravax B, 1-5/3 inches diameter. The test churges are 1-5/8
inches diemeter by 5 inches leng. The value given is the thickness of vax in inches at the 50%
detonation point. The weight of tetryl pellet noted is the minimum which will produce detona-
tion with the spacer indicated.

(2) "Heat of" (calorimetric tes-s). (1)
Heats of combustion and explosion are generally determined on samples weighing of the order

of 1 to 2 gm, in standard calorimeter bcmbs such &s the Parr or Emerson, approximately 400 cec:
(for low loading density), or the Boas, approximately 45 cc (for high loading density). For:
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\-’: heats of combustion the ssmple is burned under sbout O ataospheres of oxygen; for heats of . - V'“T - AL

explosion, nitrogen, or one atmosphere of air is used.

(3) "Specific Heat.”

(%) "Burning Rate."

(5) "hermal Conductivity.”

(6) "Coefticient of Expension.”

(7) "Hardness, Nohs' Scale.”

(8) "Young's Modulus."

(9) "Coupressive Stucngth.”

(10) "Vapor Pressure.”

(11) "Decomposition Bquation.”

(12) "Armor Plate Impact Test.” (J)
(a) - 60-mm Mortar Projectile.

A modified 60-mm, M4GA2, mortar projectile is losded with the explosive to be tested, drilled
to the proper depth (about 1/2 inch), and e flat-based steel plug screwed into the projectile to
give o smooth close-fit between the plug base and the charge. The part of the plug outwide the
projectile is rounded off in the form of a spherical section. The loaded projectile with lins
attached is fired from a five foot length of 2-3/8 inches ID x 3-3/8 inches OD Shelby steel tub-
ug. The igniter und propelling charge, consisting of an igniter for & 2.3-inch rocket (bazoo-
k), 5 g of 4F LY. ck puwuer, and a quantity of shotgun propellant sufficient to give the dssired
velocity (resd from a calibration chert) are conveniently loaded into the "gun" through a simple
breech plug. The velocities are measured electronically, and the reactionm, inert or affected,

is determined by observation (e.g., whether or not flagh occurs on impact). Within the range of =
flight stebility of the projectile, 200-1100 ft/sec, the 50% point is located. ' e

AR e

(b) 500-1b General Purpose Bombs.
(13) "Bomb Drop Test.”

Boab drops are mede using bombs assembled in the conventional manner, as for service usage,
tut containing cither inext or simlated fuzes. The target is ususlly reinforced concrete.

¢._Third tabular page. R

S ——

_ (1) "Fregmentation Test.” (1)

The weight of each empty projectile and weight of water displaced by the explosive charge 1is i ol
determined, and from this the specific gravity of the charge 1s calculated. All 3-inch and
90-mm nrojectiles are initiated by M20 Booster pellets, and those used with 3-inch HE, Mh2Al,
Lot KC-5 and 90-mm HE, MT1, Lot WC-91 projectiles are controlled in weight and height as follows:
22.50 # 0.10 gm, and 0.480 to 0.485 inech.

-3
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The projuctile assexbled with fure, actuated by & Hlasting Cep, Speciel, Type IX (Spec \9-
20) placed airectly on a isad of compareble diameter and booster, are placed in boxes oon- .
structed of helf-inch pine. The 90-mm projectiles ave fregmented in baxes 21 x 10-1/2 x 10-1/2
inches and the 3-inch projectiles in boxes 15 x 9 x 9 inches ocutside Alaaugions. The dox with
projectile 1s placed on abuut & feet of sard in a s.eel fragmentation tub, the detorator wvires
ere connected, snd the box covered vith approximately 4 feet more of ssiid. The projectile is
fired and the sand run cnto & gyreting L-mesh screen on vhich the fregments are recovered.

(2) "Pregment Velocuity."

Charges 10-1/8 inches long and 2 inches in Memeter, containing & booster cavity, filled by
a T2-gm tetryl pellet (1-3/8 inches diameter, 2 iuches long, &versge density 1,594) are fired
in a model projectile of Shelby seamless tubing, 2 inches ID, 3 inches OD, SAR 1020 steel, with
& welded-on <0ld rolled steel base. The prajectile ia so fired in & chember, connected to &
corridor containing velocity statiomns, that a desired wedge of projectile casing fregments cen .
be cbserved. The fregment velocities are determined by shadow photogrephu, using flash bulbs,
and rotating drum cameras, each behind three slits. The drum cameras huve & writing speed of g
30 meters per aecond. :

(3) "Blast (Relstive t~ TNT)."

The blast pressures and impulses given were determined almost exclusively with tourmsline
gages, and the usual necegsary specialized electrical circuits, shielded cc-axial cabdles,
oscillographs, #'c. In general, the data represent results of tests with large cased charges.

(s) “sShaped Charge Effectivensas, TNT = 100." (k, m)

Unconfinsd chargss 2 inches in diameter and § inches long, boostered dy a 10-gm pressed
tetryl pellet, set in a 20-ma pellet (truncated cone) of cast 60/40 cyclotol, are shot against
3-1inch bomogenecus armor plate at a 1-3/16 irches standoff. The ccnes used are comsercial Pyre.
€lass funnels, sealed off at the start of the stem, 2 inches in djameter, 0.110 to 0.125 inch
well thickness.

2 WD N

Unconfined charges 1.63 inches in diameter and 6 inches long are tested at a standoff of e
1.63 inches against stacks of 4 x 4 x 1 inch mild steel plates. MIAl ateel cones are used.
Results are averages of U trials.
(5) "Color.”
(6) "Principal Uses."
(7) "Method of Loeding."” Y
(8) "Loading Density." .
(9) “storage.”

Ammunitior and bulk explosives in storwge represent varying degrees of hazarc and compati- - :
bility. 1lhis has led to their being divided into a number cf hazard classes and compatibility I
groaps &s 1ndicated in sudpsragraphs (b) and (c) below.

(a) Method: Wet or dry.

(b) Bazard Class {Quantity-Distance).

—— il
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Ammuniticn and dulk explosives are divided into quantity-distance classes, Clasc 1 through
12, sccording to the damege expecled if they explode or ignite (Reference: Army Materiel Cosmand
Ragulation, AMCR 385-100, ANC Manual, chapter 17). All standard explosives in dulk ave
included in four of thece s J1a88 B, 2A, 9, end 12 (N 9-1910/T0 11A-1-3h).

(c) Coratibility Group. '

Explosives and ammmnition are grouped for compatibiiity with respect to the following factors:
Effects of explosion of the item.

Rate of deterioration.
Se~c.itivity to initiation.
Type of packing.
Bffects of fire iuvolving the item.

(CANN AN EA ol Ll

Quantity of explosive per unit.
(a) RBxudation.
4. MNiscellanecus entries.

Where availadble and appropriate, the following or related data are given, in spece at
the dottom of the third form, or on plain pages.

(1) Solubility.

(2) dMethods of asnufactire.

(5) Bistorical informaticn.

(4) Bulk compressidility modulus. (q)

The direct experimental measurement of the dynamic bulk modulus of 8 oolid 1¢ difficult, and
fev such msasurements have been mads. One apparatus has bdeen deve at the saval Ordnance
Iaboratory and is described in detail in Reference q. Bulk modulus (ite reciprocal is the com-
prassidility) fs cafined as the ratio of stress to strein vhen the stress is a pressure sppiied
oqually on all swxfaces of the sample and the strairn is the zesulting change in volume per unit
volime.

- (5) Rydrolyeis tests. (o)

The 240-hour hydrolysis test is conducted as follows: A S5-ga sample of the &ry nitrocellu-

18 weighed accuretely in a tare-weighed 250-cc Fyrex flask heving & grounl glass connection -
Pyrex condenser. Then 100 cc of disrillod water is added to the nitrocellulose in the

and the flask fitted to the condenser. The flask is placed in a stesam bath in vhich the
is kept boiling constantly t;- msens of elestric Lotplates. At the end of 240 hours the

of solid developed by the hydrolysis of the ritrocellulose is messured by an electromstic
wathod.

1

tl

(6) Sensitivity to 1aitiatic. t electrostatic discherge. {n)

| -
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The samples are tested under two amounts of confinewent, designated &s unconfired and con-
fized. In the unconfined tsat, a seaple of approximktely 0.05 gm is dumped int» a shallow de-
pressicn in a steel block and flattened out with a gpatula. In the coufined tests (partly
confinad). “he sanple of approximately 0.05 gm 13 introduced into soft-glass tube (~ 7 mm ID x
18 mm long) which fits over e metal peg. The volume of the space arcund the charge at zero gep
18 ~ 0.15 cc; at a gap of 0.6 mm; it 18~ 0.k cc. In addition tc providiag moderate confine-
@ent, this aystem also minimizes dispersion of the sample by the test spark, and reduces the
effect of material bei. : repelled from the needle point by electrostatic field effect.

When a test is to he made, the needle point electrode is screwed up untii the gsp between
electrodes is greater than the criticel gep discharge at the {ast voltage. The sample is then
placed in pueition, the high-voltage terminal of the charged condensor is switched (o the point
glectrode by means of o mercury svitch, end the electrode is screwed down until discharge occurs.

The spark erergy (in joules), for zero probability of ignition, is determined.

(7) Destruction by chemical decomposition.

Burniug 1s the preferred method of destroying exylosivea. Initiating type explosives (in
quentity) are usually destroyed by detonrtion vith demolition blocks. Destruction of explo-
sives by chemical decomgrosition can be effectivaly used vhere small laboratory quantities are
involved. Procedures given are standard for only lesd azide, mercury fulminate aad nitrogly-
cerin.

(8) other information.
(9) Rcferences.

6. REFERENCES CITED IN INTRODUCTION, !
a. W. H. Rinkenbach and A. J. Clear, Scendard hbmﬁ Procedures for Sensitivity,
Brisancs, end Stability of Explosives, PATR ."o. ) , Revi Truary 1950. et
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c. J. H. Mclvor, Priction Pendulum, PA Testing Manual 7-1, 8 May 1950.

4. ts of the Army and the Air Force Joint Technical Manual and Technicel Crder,
™ 9-1910/7C 11A-1-34, Military Explosives, April 1955.
a. J. H. McIvor, Ballistic Mortar Test, PA Testing Manusl 7-2, 8 May 1950.
f. Fh. Feoum, Z ges Schiesp-Sprengetoffw, pp. 181, 229, 267 (27 Jae 1932). i
A g G. J. Mueller, Equipment for the Study of the Detomation Process, PATR No. 1465,
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J. Report AC-2983/0rg Expl 179.
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Molosler Wolght:

Oxygen Dalenes:
o %

+1
1

Denslty: gm/cc Cast

1.h6

Melting Peilnt: °C

Freasing Pelat: °C .

Selting Poiat: °C

Relvective lndex, nS
n3
L]

Vecuum Siebility Test:

<c/40 Hn, ot
90°C

100°C
120°C
135°C
150°C

0.h5
0.95

6.8

200 Grom Bemb Sond Toot:
Sond, gm

Semitivity to inkiation:

Minimum Detonating Chorge, gm

Mercury Fulminats
Leod Azide
Tetryl

0.20
0.07T

Bollistic Marter, % TNT: (o)

1%

75°C intormetione! Hest Test:
% Loss in 48 Hrs

0.06

Trous! Test, % TNT: (v)

123

100°C Hoet Toh:
% Loss, Ist 48 Hrs
% Loss, 2nd 48 Hs
Explosion in 100 Hrs

0.03
0.05

Plote Dent Test:
Method

Condition
Confined
Derusity, gm/cc
Brisance, % TNT

Fommebillty index:

Nygressapicky: %

Veletility:

Detenation Rete:
Confinemert

Cordition

Chorge Diomeue, in.
Density, gm/cc

Rote, meters/second

Nore
Cast
1.0

1.46
4500

Cast
1.0

1.50
5100
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Amatol, 80/20 AMCP T06-177
Fragmentetion Teu: Shaped Chorge Effostivensss, TNT = 100:
90 ma RE, M7Y Prgjontile, Lot WCH1: Glass Cones  Steel Cones
Deratty, gm/cc Hole Volume
Chorgs Wi, b Hole Dopth
Totel No. of Progments:
For TNT Colort Buff.yellow
For Subject HE
\ Prinelpel Uses: Bombs, HE projectiles
3 lnch NE, MEZAY Prajoctite, Lat KC-5: ‘
Deraity, gm/cc
Churge W, b
qu Ne. of Fragmenis: Cast
Pateling Mothed of Loading:
For Subject HE
Lesding Denshty: gm/cc 1.4
Fragment Veloolty: ft/sec (1)
A9 R ‘ 1900
M BY R : 1750 Serers:
Dersity, gm/cc
. Method Dey
"'"\\ Dlast (Reletive te TNT): Hozord Closs {Quontity-Distonce)  Class 9
\ ._/ F v Compatibility Group Oromp I
Peckk Pressure
impales Exudation Does not exuds at 65°C
Energy
Ale, Conflnad: Booster Bensitivity Test: (s)
: Condition Pressed
Tetryl, ga 100
Under Weter: Wax, in. for 50% Detonation 0.83
Peck Pressure Density, gm/cc 1.65
impulse
Ene Heat of: (4, e)
Combustion, o 1002
y Explosion, ce Loo»
Pock Pressure Cas Volu;-,?p 930%
Impulse
Energy
#Caiculated from composition of mixture.
. ._/;
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AMCP 706-177

Rate, meters/second

Amatol, 60/k0
’ Co;ulllm Melacular Weight: 100
Oxygen Bolence:
Ammonium Nitrate 50 CO. % . <18
TNT ko Cco % + 2
Demsity: gm/cc Cast 1.60
Mehting Point: °C
C/H Ratio Froezing Peint: "C
Impoct Semsithvity, 2 Kg Wr: Beiling Peint; *C
Bumou of Mines Apparatus, cm 95
Sample Wt 20 mg Refractive Index, ng
Picotinny Arsenol Apparctus, in. 16 o
Somple Wt, mg 17 Nas
ng
Friction Ponduium Tost: Vecuum Stebility Test:
Steel Shoe cc/40 Hrs, ot
Fiber Shoe 90°C
100°C
Rifle Bullet lmpect Test:  Trials 120°C
. % .
Explosions :"f"’_c
Partials S0*C
Burned 200 Grem Bomb Send Test:
Unatfected Sand, gm 5.5
Explesion Temporeture: °C Sengitivity te Initiction:
Seconds, 0.1 (no cop used) Minimum Detonating Charge, gm
} ’ Mercury Fuiminote
5 Decomposes 270 Leod Azide 0.20
10 Tetyl 0.06
15
20 Ballistic Merter, % TNT: (a) 128
Trous! Test, % TNT:
75°C Intornations! Hoot Toot:
% Loss in 48 Hrs Plote Deat Tost:
Method
100°C Heoot Toot: Condition
% Loss, 15t 48 Hrs Confined
% Loss, 2nd 48 Hrs D’_"‘"Y' gm/cc
Explosion in 100 Hrs Brisance, % TNT
Detonetion Rete:
Flommebility Index: Confinemen. Yone
<! Condition Cast
Hygroscopichy: % Charge Diometer, in. 1.0
Density, gm/cc 1.50
Velotiliey: Nl 5760
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e L Amatol, 60/40 AMCP 706-177 Y
LY e |
” “ v : :
: Frogmontation Tost: Shoped Charge Etfoctivonces, TNT = 100:
) 3
; 90 mm HE, M71 Projoctile, Lot WC-91: Glass Cones  Steel Cones ,
: Density, gm/cc L.ko Hole Voluma , . ;
3 Chorge We, Ib 1.971 Hole Depth
[
Totel No. of Frogments: -
» Coler: -
4 For TNT 703 Buff-yellow » oo
! For Subject HE 583 :
i _ Principel Uses: Bombs, HE projectiles
g 3 lnch HE, MA2AY Projectile, Lot XC-3: :
Do Density, gpm/ce 1.57
3 Charge Wt, Ib 0.827
4
; Totel Ne. of Fropments: Methed of Looding: Cast
! For TNT 514
? For Subject HE ko8
> Leeding Density: gm/cc 100
\ Frogment Valochty: ft/3ec
i A9t
' At 25% e Storege: ‘
| ! Density, gm/cc _ |
- ? m l ‘ '%
: ey Blas (Relotive to TNT): Hazord Class (Quantity-Distonce) (Class 9
] B .
| S Al Compatibility Group Group X «
I Poack Pressure 95 k 8
: Impulse 85 Exucotion  Does not exude at 65°C b
N Energy 84
® Y
‘ A, Confloed: Heat of: (g, e) :
. Impulse Combustion, cal/gm 1658 5 &
s . Explosion, cal/gm 633+ <
: Undor Woter: Gaz Volume, cc/gm 380% )
. Peok Pressure : *
: Impulze
' Energy
i
* t . ;
L ' Peak Pressure S S
. Impulse ST
. * Energy ‘ i
-4 - §
. N
‘ ' #Calculated from composition of mixture. -
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ANCP 706177 Amstal ,
j en-;dlm Molosular Welght: 1ns8
Guygen Belanee:
Ammonivw 77 ate 50 CO; % -
™ 56 % -3
Denalty: gm/cc Cast 1.5
_ Melting Pelat: °C
C/M Ratio Fressing Peint: °C
impost Semshivity, 2 iy WY Belling Polet: *C
Burecu of Mines Agparatus, ¢y 95
Sompla Wt 20 mg ; Refractive lndnr, n2
Picotinny Arsanol Apporons, in. - 16 °
Somple W, mg hid e
' "
Melction Pendulem Toot: Vecwwm Stbility Toat:
Stsel Shos Unaffected /40 Hrs, ot
Fiber Shos Uneffected 90°C
100°C 5.2
AMie Sulie Impost Toot: 'rr:u 120°C To
Explosions 0 BS:C
Portiols 0 150°C
~ Bumned 0 200 Groos Bomh Sand Toar:
Unoffected 100 Sand, gm 2.5
Eaplesion Tomporature: C Sencirivity te Inktiation:
Seconds, 0.1 (no ccp used) Minimum Detonoting Charge, gm
1 Mercury Fulminate
5 Decompoes 265 Lead Azide 0.20
': Tetnyd 0.05
1
2 Bellistic Moiter, % TNT: (a) 124
~ Trousl Tast, % TWT:
75°C lntevaetionsi Heet Test:
% Lessin 48 Hes Plate Dent Tost:
Method B
130°C Hast Toat: Condition Cast
5 Loss, st 48 His Contined No
% woss, 2nd 48 Hra Dersity, pm/cc 1.55
Explosion in 100 Hrs Brisoncs, % TNT 52
" Detenation Rete:
Femmehilty indon: Confinsment None Noce
Condition Cast Cast
Hyprossaplehty: % 731 Charge Diometer, in. 1.0 1.0
Jr— Dersity, gm/cc 1.55 1.55
v Rote, meters/second 6430 629
16
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] : Amatod, 50/50 AMCP 106177
g 90 mm KE, MYT Prajontils, Lot WC-91: Gloss Cores  Steel Conms  (8)
i Denaity, gm/ec 1.55 Hole Volume 53 ) <
; _ ChorgeWe, b 2,053 Hole Depth 6
- 1
o Totel Ko. of Frapments: -
c : . [ * Butf.yellow
- - : . For TNT 03 uEL-ye
For Subject HE - 6% -
o ‘ Principel Uses:  Bombs, HE projectiles g
: 3 lnch NE, MATAT Prajoctite, Lot KC-5: C
, ¢ N Dersity, gm/cc 1.5
- s Chorge Wi, & 0.819
B Tetal No. of Fragmants: _ Mothed of Looding: Cast
K For TNT 514 : )
P For Subject HE »B5 , - -
" Leading Domliy: gn/cc  1.59
: . Feagment Veleshy: ft/sec .
H At9h :
]
N 'y - % . Shonge:
H I'd
: Density, (-4 ‘
: ki Method ry )
. ; Blast (Reletive so TNT): Hozord Closs (Quontity-Distonce)  Clasa 9
' : — N ) Compatibility Group Gooup I
: ’ Peck Pressure - 9T
- ' Impulse 87 Bxudotion  Does uot exude at 65°C
; Energy
s : Booster Sensitivity Test: (=)
» Ale, Confined: Condition Cast
* impuise Tetryl, g~ 100.
R Wax, in. for 50% Detonation 0.60
B Under Weter: } Dens:ty, gm/cc 1.55
Pook Pressure Hesat of: (a. e)
Impulse ~Combustion, cﬂygll 1990
' 93 Explosion, cal/gr TO3M
‘ Energy Gac Volume, cc/gm - 855+
; ) Undergrownd: #Calculated from composition of mixture.
X Peak Pressure 104 ciflc leat: m‘g% (1)
tmpaise 104 Temp, 200 to n.383
Energy 104 Bomb Drop Tee*:
. T7, £000-1b Semi-Arwor-Plercing :
- Bomb vs Concrete:
!ax Safe Drop, ft L000-5000
o

”

l."')«,a.'h,’
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AXCP 706-177 Amatols 80/20, 60/k3. 50/50

Compatibility with Ms“als:

Dcy - Metals unaffected are zinc, iron, tin, brass, bress t’., plated, timss NRT coated,
bress shellac coated, nickel sluminum, steel, steel nlated '.ith nickel, zinc or tin, stain-
‘less steel, Parkerited steel, and steel coated vith acid-proof black paint. Metals elightly
affected are copper, bronze, lead and copper plated eteel.

tion: .

In preparing amatols the proper granulation oY arv.onium nitrete is required if tie =xizum
density of the ceat amatol is desired. The smmor’iu nitrete should be dried so as to coatain
et moze then J.25% molsture. It should be heated to about 30°C before being sdded to the
appropriate veight of molten INT contained in 3 melting vessel equipped with an agitator. Con-
tiise mixing to insure uniformity and load by pouring Into shill or bombs.

n3 '
Developed b, the Rritish quring world War I in order to couserve TNT.

References: ? v
(s) L. C. Smith and 2. H. Rveter, Physical Testia: of Explosives, Part III, Miscellaneous
Sensitivity Tests, Performsnce Tests, %Tﬁﬂ?ﬁ,‘?f%.ﬁ‘fﬂ.""‘—“‘_—-‘
(b) Report AC-1T/Phys Bx 1. ;
(¢) D. P. McIougell, Methods of Physicel Testing, OSRD Report No. 803, 11 Auguat 19%2.

L. C. Sedt: snd E. G. Ryster, Ph ing of Bxplosives, Part III - Miscellenedus
N TG, 2 ~ 5

B, &F Decembe

(1) a;‘-ittee of Div 2 and 8, EIRC, Report on HEX and Tritoral, OSED Report No. 5LO6,
31 July 198S. —

(e} Pnilip C. Keenan and Dorothy Pipes, Table of Military High Explosives, Second Revision,
EAVORD Report Ko. 87-46, 26 July 19%6. -

(f) R. W. Dreke, nt Velocity and Panel Penetiation of Several Exbloaives in Simuluted
ghells, OSRD Report No. , 2 Janusry 194o. R

(g3 Eastern Laboratory, du Port, Investigation of Cavity Effect, Finmal Report, 18 September
1943, KDRC Coniuract W-672-ORD-5723.

(h) Als> see the following Picatinny _Arsenall Technical Reports ¢n Amatole:
° 1 2 3 b 5 z
240 681 132 743 64 65 1207
3 182 173 694 k25 1457
%1 132 133 e, 695 1757
250 1051 1323 874 715 ) 1827
1300 1311 1372 1493 i 3% 2167
1451 1763 1145 1k :
1651 1z2es
1345
1455
1825

(1) ™ 9-1910/T¢ 11A-1-3k, Military Explosives, April 1955.

Tgee footnote !, page 10.
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. Acmonium Mitrete . .
WmE. :
Al oem

€/ Ratio

61
n

108

-~ (,» 1 .

Deweiye gm/ce  Ceet’.

10';5 ¢

i

e e

o, oct Jombitivity, 2 Kg WA:
Bursau of Mines Apyoratus, cm

T, com.aWe20mg
By thaky S

9\1‘-

5E

| Precrng ot ¢

st @ 0 » 9 saf
g

L. rtetion Pandirm Yeu:

Sta) Shoe
Fibar. Shoe

Rifte Bullet lapact Tust:  Triols
.
Explosions
Portiols
Burned
Uneffected

&
/7(

Vecmm Stebiliy Tos: -
cc/40 Hrs, ot
N 5 ”.\C
‘t 100°C - .
120°¢
135°C :
1S0'c . -

TR

200 Grem Gamb Sand Teot:
~ Sond, gm -

h7.8

Explesion Tempersture: °C
Seconds, 0.1 (no cop used)

]
% Decompoees 265

10
15
20

Sensitivity to laitistion:
Minimum Detonating Charge, gm
Maercury Fulminate
Leod Azide
Tetryl

0.20

Bsilistic Merter, % TNT: (a)

e @ W ® @ e 0 @ @@ W b bm VN e W v b N >

75°C Internstional Hee!: Test:
9% Loss in 48 Hrs

Treuxl Test, % TNT:

100°C Heot Tost:
% Loss, st 48 Hrs
9% Loss, 2nd 48 Hrs
Explosion in_\lOO He

0.00
0.10
None

Plote Dent Teni:
Method
Condition
Confined
Density, g™/cc
Brisance, % TNT

N 'I.mbllty l“u

e e e w oW we e u WL - .

Velatiiity: '

Detonstion Rete:
Confinement
Condition
Charge Diamete-, in.
Density, gm/cc
Rate, meters/second

PN

.
v




AMCP 706-177 Ammons)
Feagmaentetion Tast: Shaped Chorge Bffectivencns, TNY = 100:
90 wmm WE, M7 Mrojostile. Lt WC-OT: Glass Conms  Steel Conme
Denaity, gm/cc Hole Volume
Chorge W, B Hole Depth
Totel No. of Frogments: Cob
Far TNT ‘
For Subject HE —
Peinsipol Uses: Projectiie filier
3 lnch HE, MA2AT Projoctile, Lot KC 8:
Dersity, gm/cc : 1.65
Charge Wt, b
Tuotal Ne. of Feagments: :
Method of Loading:
For TNT 655 . Cast
For Subject HE 550
Looding Denelty: gm/cc 1.65
Fragmant Velae®y: ft/s0c ,
A9 #
Ar 25% fr _ Soesege:
Ooralty, gm/cc
Method Dry
Slest (Retstive to TNT): Hazord Closs (Quontitv-Distance)  Cless 9
Ale Compotibllity Group
Peok Frassure
Imnpulse BExudation
Enevgy
Ale, Conflned: Origing
impuise Castable mixture Geveloped in United States
during World Wer I.
Under Webor:
Peok Pressure References:
Impuise (=) W. R. Tomlinson, Jr., @:lul and Bx-
En rgy losive rties of Milita oS- ves
TR No. 1372, r 1 B
Underground: (b) Also see the following Picatinny Ar-
Peok Presture senal Technical Reports on Ammonsls: 1108,
Impuise 1286, 1292, 1308 and 1783.
Energy
mntion:

Procedure same as described under Ametcls,
except aluminum is added to the ammonIlim nt-
trete-TNT molten mixture under sgitation uu~
t11 uniformity in coupcsition is obtained.

l‘.nd:lﬁ is acmlum by pouring into the

|
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Ammoniva M trete AMCP 706-177
m‘ Moiueulor Welght: (\503) 80
Ouygen Dalenee:
. > o -
R 5 KB,y .
0 € Denslty: gm/cc Crystal 1.73
Maeking Pelat: °C 170
C/H Ratio Fressing Pelat: °C
impost Senchivity, 2 Kg Wt Seiling Peiat: °C
Burecu of Mings Apparotus, cm 100+
Somple Wt 20 mg Refouztive laden, n
Picotinny Arsenal Apporotus, in, n °
Sample W, mg 17 s
%
- Tout: Vecunm Stabilty Test:
Fiber Shoe Unaffected 90°C
1%0°C 0.3
RiMls Bullet lmpect Test:  Trials 120°C 0.3
%
Explosions 0 135°C
Portioks 0 150°C 0.3
Burmed 0 200 Grom Bomb Send Tort:
Unaffected 100 Sond, gm M
Enplesion Tompereture: °c Sencitivity to lnktistien:
Seconds, 0.1 (no cop used) Minimum Detonating Charge, gm
! Mercury Fulminote
S Ignites 465 Leod Azide 0.20
10 Tetryl 0.25
1S
20 Bellistic Merter, % TNT: (a) 56
Trousi Test, % TNT:
75°C loternationa! Moot Tost: (a)
% Loss in 48 Hrs 0.0 Plote Dent Toot:
: Method
100°C Moot Toot: Condition
% Loss, Ist 48 Hrs 0.7h Conffmd
% Loss, 2nd 48 Hrs 0.13 Density, gm/cc
Explosion in 100 He None Brisance, % TNT
Detenstion Rete: (v)
Flommeobility Index: Confi Fone Strong
Condition Soliad LiqQuid
0%, w; :l Extreme Chom Diometer, in. 1.25 4.5
Velotitiey: Density, gm/cc ©.9 1.k
) Decomposes at 210°C Rate, maters/second 1000 2500
21
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AMCP 706-177 Ammociun Nitrate
Sortter Semaltivity Test: Desompoesition Squetien: () (»)
Owygen, otoma/sec ¢ 0138 10183
Y. o Heot, kilocokorie/mole 40,5 ®.3
Wax, in. for 309% Detonation (A, keol/moD)
‘Wan, gm Temperoturs Ronge, °C  243-261  217-867
Derai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>