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TASLN GF HILITaRv HIGH £XPLOSIV£S

1, Tbe table has been prepared In answer to the demand for a summary 

of the properties of the more important high exrlcslv.’s which are in use by 

the Navy er witn which naval perconnel cay come into contact. The Hata 

have been aravn from a vide variety of sources which differ greatly in 

reliability and conmleteneco, and in combining thio rv.terial the measure­

ments have been weighted according to their accuracy insofar as this has 

been possible. The values in the table, however, are to be considered not 

as final results but rather as a set of the best estimates which can be 

'nade at the time of publication. Sine* the anuearance of the original 

edition the title has be°n cowpletel.y revised, and extended. to include 

additional explosives which are coisAng into genera?, use. ft is planned to 

1 »ue further ••vi.slon.s at more data become •'vnilahle to fill in th< ga^o 

which remain in some c* the column?,
Xi ?

2. The properties of solid explosives f.rr given in the fir.* f warts 

of the table; those for liquid eoqplosivei arc listed in Art 6. Some of the 

*ol’j:x« require short er; l.aratlens. and tho-c ai - gi-cr. In the paragraphs 

which follow.

3. VACUU1! STABILITY, Th.e ^‘ability of an ••?.] losive it rs’ially "’■pressed 

in terms of the rate at which gas Is given ofr when the ery1reive is keut 

under low pressure at a constant temperature. This quantity is i measure cf 

the rat< of decomposition of the explosive, comnoujids. Unless otherwise noted 

the valuta given in the table are the volumes of gas rrclved from £ g of 

explosive in the standard vacuum stability test of 40 hourc at 120°C. Mort 

of the entrie* were tazen from Flcatlnny Anenal Technical Report 1372,
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November, 1943, and are accurate to within 0.5-1,0 cc. J ir some explosive*, 

however, the evolution of gas Increase* rapidxy a the t«nperatur* rlwe, 

*o that the cate at 120°C 1* not a fair measure of the stability at ordinary 

storage temperatures. This 1b true particularly of PETN, pentolite, and 

tetrytol, which ordiimrxly keep well even though the decnnrpoaItlon ra+ae 

given in the table are high.

4. STORAGE PROPERTIES. Those exxloe'.veo which require only the usual 

nrecautlons for storage are listed in the table as anti efactory. Since the 

keeping-quality of plastic '•rpl-'alvee Is determined largely by tne rate at 

which the ole iticloing oils are er.vc.ed, •’judetlon data are Included for a, 

many of these as possible. In the moat commonly used exudatlom test the 

explosive Is placed In a half-inch glass cylinder which lb set on 10 layers 

of filter paper in a closed weighing bottle. Results are expressed as per 

cent loss of weight after the bottle has teen stored In an oven for one week 

at 50®C. The greater part of the exudation data given In tne t&ble are from 

the Explosives Research Laboratory (ERL), Bruceton, and are recorded In ths 

Interim Rercrts on the Preparation and Testing of Explosives, Division 9, 

ITDRC.

5. 'LETAab OvRrtCDED. These columnr Indicate whether the explosive In 

Question attache the metals commonly used In munition*. The abbreviations 

used ar* (s) for slightly and (vs) for verv slightly. The information has 

been taken from mai.y sources, one of the more imortunt being Pirrtlnry 

Areejai Technical Report 1768, February, 1°44. The Plcatinny tests on a 

number of the never explosives covered a period of one year.
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6. EXPLOSION TEMPERATURE. Temperature of ignition or explosion io not 

a well-defined property, since the reaction of an explosive at a given tenper- 

i-ture depends upon the time during which the heat is applied and the amount

of confinement of the explosive. It is important, however, to neve eotr® 

measure if the renge of turperatures near which the explosive can be expected 

to gl5 violent reaction. For this reason the table lists the terj.eratures 

of ignition obtained at the Naval Powder Factory, Indian Head. These 

met ure were made by placing 0.5 g of the explosive in a t»st-tube 'warted 

in Wood's metal, the tenmerature of which was raised by 5° to 10°C per minute. 

The exnloi’.ves generellv Ignited with a sudden p’lff within a rather snail 

ranme of temperatures, the values of which are tabulated. A few values from 

other sources have been used when NPV data were lacking. The ERL measures, 

of th* temperature at which the rate of rl is of tenmereture within the 

explosive ii ^ust double thnt of the confining bomb a*Te<> well with the NPF 

values tnd have been inserted for several explosives.

7. INDEX OF INFLAMMABILITY. This is a met sure of the likelihood that 

a tare charge will catch fire vhm exposed to flamee. Th® test is made by 

bringing an oxyhydrogen flame to bear on the exolor’ve. The maximin time 

of exposui । wnich gines no ignitions in ten trials, and the minimum expo ore 

which gives ignition in each of ten trials are detc mined. The lnd»x of 

inflammability is 100 divided by the mean of the two times in econds. The 

most lufltmmanle substances hav» hish indices (—250). The measurement^ 

glv in in the t.ble wer- mnie at the Ernioslves Research Lab rutory at Br ceton 

and are reported in NDRC Interim Reports, Prepi ration ana Tooting of Exnloslves,
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(PT Series) Bos. 19 and 20, February-April, 1944.

8. IMPACT SENSITIVITY. The most commonlv used met ure of the sensitivity 

of an explosive to Initiation by blow . or shock is the height from which a 

given weight (usually Z to 5 kg) mu-1 be dropped, upon a specified small 

amount of explosive in order to pr duce a certain percentage of explosions. 

Unfortunately this quantity varies with tne detlgn of the particular 

leborat iry Imptct-nachln® used in the testing. In order to obtain a useful 

mean scale the heights for 50‘S detonations from five machines at the ERL, 

Hercule and duT-int laboratories have been averaged and are tabulated, as 

percentages of the height for TNT. It should be noted th*at this is really a 

scale of insensitivity, since lover heights of fell indicate greater 

sensitivity of the explosive.

9. PULLET SENSITIVITY. Although numerous tests of the eenr-ltivity of 

munitions to attvck bv shell fire have been .nede. *he conditions .have vrrled 

so much that the Cowarison of explosives is difficult. The most extensive 

set of measurement• under »tendardlzed c editions is the .aa‘erlal on rifle­

bullet sensitivity collected in GSRD 3156 and in later Interim neporte, PT 

Series. The figures tabulated in the ■'resent table were obtained by reducing 

the recorded percentage of passes to the corresponding value for 0.30 cal. 

Oall-E'otrinitlon at 75 feet, i ith allowance cade for partial detonations. 

Tr.e rntult in a ’caie of insensitiv* tv with xiPX taken as 0 and TNT as 100. 

Since the If as sons’tive explosives t'ivr scelf values in excees of ICO it 

is to be remembered that the final scale is an arbitrary one and does not 

represent the uCt'ii.1 percenters of pr.sses uudvr any condition: . It does 

tpueer to represent rearonahly well the results to be expected from explosives 

in small contain-rs. In larger chorees th« *ncref.-=ed Velum* of explosive will
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sometimes allow deflagration to pass over Into detonation; cam-iquently, tne 

table can be sxj-cted to provide only a rough approximation to the relative 

safety of different explosives.

10. PRIMP SENSITIVITY. In this col wan the weight of diasodlnltrophenol 

required for c insistent initiation of 0.6 g of the explosive is tabulated. 

Values for this partlcul r primer are used becruee it has been tested, again>t n 

considerable number of expl sives at the Experiment Station of the Hercules 

Powder Cowany (NDRC InterIn Reports, PT-27 and PT-28). These figures are 

useful in ei.tlmatlng requirement^ of primers and boosters for good initiation; 

two explosives having the seme tabulated primer ssi Itivity can usually be 

fired with det utlng caps of the same strength. In using the t<_ble it should 

be kept in Ind that DDNP alone will not give high order detonation of the 

less-sen Lttve explosiveu, but must be used In conjunction with a booster such 

as PETN.

11, DETONATION VELOCITY. The tabulated detonatljn velocities apply t the 

loading densities given in the second column of the same page. The velocity Lt 

any other density can be estimated by adding 370 meters/sec to the gi.en values 

for *ach Increment of 0.1C g/ce In density. The data of the table are based f >r 

the most part >n tne optical measurements carried out at the Exploslvei Retearch 

Laboratory, Bruceton, and recorded In the JDBC Interim Reports on Detonation, 

Fragmentation, and Air Blast.

12. HEAT OP EXPLOSION, The total energy released by an exploi L n can be 

commuted when the composition of the final exnl< slon products is known. lot all 

of this en*rg" is made avi liable fast enough to contribute to the damaging power 
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of the exnlonlon and for thia reason the heat of explosion la usually conroutud 

a a the energy set free bet »re the exploding gases have coolbd much btlow their 

peek 1 ‘mperat’ire. The values given In the table were computed f r the t*mrer~ 

ature of the explosion gaoeo when they occupy the seme volume a the original 

Build exploel.e; le., the adiabatic conatant volume explosion temperature. The 

method of cunroutatlon ind tablee of temperatures and e >ulllbrlun cosmioaltIona 

cr« to be found In reral VuRC reportn, particularly OSRD 2)22, November, 1943.

13. WtUft LxXD- aLQCK TEST. The measured quantity In this test la the 

volume hillowea out >f a block of load by 10 g of explosive. The Trauzl test 

waa rlf Ini lly designed to sliculat- the conditions of use of exnlo Lvea in mlneG, 

its significance ar anpllBd tc military exnl->sives lu questionable. it in, 

however, A widely used teet and la of eome vnlue In comparing new exploalvi a 

with the older ones. The data given here are drawn from u number .if sources, 

any of them Included In the compilation f data on exnl slves In O'RD Report 

2G14, C*mrllatlon of Date on Orgrnlc Explosives, Tebniary, 1944. Tin entries 

In the teble are relative volumes exrrc sed as percentage of the volume obtained 

for picric acid.

14. BALLISTIC M'JFTAR TEST. In a ballistic mortar teet the eamole of 

■expl ,nlv le placed In u special gun and fired directly Into a heavy mort ir 

suer ended as a pendulum, The lortar teet value la the miunt f sample neceeear 

t » i lee tne ballistic pend'ilum to the acme height as It la raised by 10 g TNT. 

Die teet le a measure of the velocity given to the rtar by th excluding /neea

and w> a deelgt-ed to evaluate approximately the tot il energy fz i the expl >exon. 

The data used In the table c-me fr’m varioui British and African laboratories,
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chiefly those at Brucet n and Pleatinny.

15. SHAPED-CriAKGL EFFECT. The effectiveness of an explo ive in shaned 

charges can be rceas ired in t ’•ms of the volume of the hole which the Jet fr-m 

a charge of standard size and shane cute out >f a thick steel nlate. Such 

determinations have been carrid out at the d’lPont Et t’em Laboratory (duPont 

Reports on Inv«*i igation of Cavity Bffsot, Section III and Final Report, 1943). 

The results are given in the table at uercentages of the v il-ime measured for 

TKT. The charges actually fired were cylinders if c instant volume, 2" in 

diameter and 6,: in length, but the entri.ie in the table have be^n corrected 

to give the relative sna-ed-charge effect ner unit weight uf explosive. The 

value for tomex has been encl? el in uarenthesei, since the sample fluid was not 

toner 2 but hsd the comnositi n RDX/TITT/Al 50/36.5/13.5. It annoaro that 

briaance of the explosive determines essentf illy the ’ ilocity given to the jet 

of a shared charge; consequently, the values in th' table show onl" rcugh 

fgreeinent with the ?.aboratorv measures f total energy developed.

16. AIR-BLAST E'TERGY. Aa a Measure of the practical effectiveness of 

military explosives in causing blast da-.iage, the energy of the shook weve (blast 

wp' >) has been tab’ilated. Other measured properties of the blast ws» , such 

t total inmulse or peak pressure, might have teen used in nluce of energy as 

an indicator of ability t cause damage. SLergy, however, 1 i a particularly 

convenient measure for the comparison of different explosives^ since it is 

directly pronoortlorol to the weight of charge used. The data used were the 

Best British and American measurements of nr"Beuri?, impulse end t >tal energy of 

t.mbs and other large charges. The observational details ind methods of reduction 

will be discussed in a forthcoming Exnloi 'Vi I Research Report fr. m thr Bure u of
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Ordnance. The entries In the table are again percentages relative to TJT, 

and. refer to emit weight of cxpl>sive.

17. INEROT OP SHOCK JN WAT5R, "he last column of Part 4 gives the 

corresponding r< stive enr gy of the shock wave produced by charges flr«d 

under water. The agreement between the flgur-i far uir and water is c] oes 

when account is taken of the uncertainty of the data, the mean error of aost 

of thu entrie s varying from 2 to 3 unite. Thus diff< rentes of lees than 5 in 

the tabulated percentages are srvrcrly significant.

18. PHTSIOel PROPERTIES. The thermal and mechanical properties o: ’ solid 

explosivi * are tubulated in Part 5. data on tuecific heats and thermal 

conductivity are bused upon now determination;, b~ the Naval Ordnance La*-jret jF/, 

reported 1 NOLM 6405, January, 1945, which contains also a rediscusbl ;n of 

the nu*erial from th r oources. The measure me ts of the coefficient of ttermed. 

expansi n and of Young*t> modulus were alt made at the Naval Ordnance Laboratjry 

(NOLM 6405). At the request of tne Bureau of Ordnance the Explosive Re earen 

Laboratory at Bruceton determined the compressive strength )f several exnl*vlve’. 

'ftieir remits, given In the last column >f I¥rt 5, have been taken from the KDRC 

Inter 11 Rerortn, PT-27 ind PT-28. These ensures'ents were made on samples c*st 

la the fo>« of cylinders 21* in dlame'.- r and 4” long.

19. Liquid EXPLOSIVES. The liquid,  ar ■ listed separately in 

Pi rt 6 because in many cases the methods of deter_ining their properties dlff' r 

from those employed with e .xid explosives. Several of these explo Ives arc 

still L- an experimental stuge and a rcther limited nnmoer if t**sts have been 

performed on them. 1 - regard t sen .tivity it should be pointed ut that

expljsi.es
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while the teat results flven In the table show that the desensitized 

nitroglycsrlnss ar* not very ven ’.tlve tj Inpacts nil liquid eml jr Ives are 

particularly subject to Initiation by squeezing b tweea metal surfaces. For 

th>s i-rneon the equipment In which liquids are used must be carefully de Igned 

to void r<tal-to-metal contacts In such parts aj couplings.
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TABLE OF MILITARY HIGH EXPLOSIVES CChFIDS.TIAl,
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in HBX has the coapoeition: wax/nltrocelluloee/lecithln, 84/14/2.

Slate itray

otl er explosives

Underwater munitions: 
depth torts, etc.

iast 1.5S-1.65

Sla*e pray Underwater munitions: 
depth to~bs, cto.

last l.cS-l.£5

Tellow-hrown G p man munitions >.st 1.72-1.73

"ellow Used cnly in Ger-.ar. tr.d 
Japanese explosive 
mixt .ires

Fressed

hu-'T to whit" Primers i r si ed

.3.1 te wl?n rure.
Occasionally
•ray

J'ri-ers Fr"s;ed

1 ray frltlsh ko-.l s , •••ires. . Ghr nks ZG 1. '2-1. rd
war hvads, «to. on cooling

Gray Fritiih rents, mines,
•jar heads, etc.

Cast 1.70-1.7$

Yellow to white i'ocftrr, '.i -d 
cl nr.-es • r 1 tier.)

^•:it. rlr.XS 5C 
cm cool It

1.65

Yellow to wv it* P r 11 i s h ~ i r e t l.Z?-l.f2

De-noliticn C'.af-s

■..hit" loostnrs, prims co rd Freest 1.69-1.70

SAP ?o-.t C 5 *- 1.62

Vivid yellow vara’.«se bc-1 s ?rested or cast

Y^ low loo* tens . shaped ohar.-es U
i .*< t 

1 
♦ ..4 

I 
. 

1 
.»• o

1 o
«
’ 

I. 
'li o l.cc-1.71

. • h 5 t •* ■ only in mixtufer 
with oth**r e'^loriv^s.

F r* s j e 1.71

a 2_ 2 n ’ *r • rs
<.p.st

1.45-1.5£
1.70

Yellow >-oliticn Ch-.r-.-s Cast

Y* 11 ov c-i i , warteads, 
d»->oliti'-n '• r.’*s, 
d**r th ch*«r *<*s

Fresnel or ctst 
Cast shrinks 
£ t on cool in 7

1.55-1.59

Slat** Gray Warheads, der t' to-ts, 
nin.’S, 'to.

Cast. Shrinks Z.C 
or. cool in.;

1.70-1.74

olate Gray Warheads, depth lenis, 
nines, "'o.

Cast. Shrinks 41 
on cooling

1.7C-1.74

Gray Penis Cast 1,62-1.72

M 1. composition AND pscriptiqn
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BUB3AU or CRTNANCN TABLE OF M

PAST 2.

LITARY HIGH EXPLOSIVES

8TORAG1 CHARACTERISTICS

cosrirzsTiAL

XXPLOSIVX HTOBOSCQPICITI
vacuum

STASH. ITT

< gain at JO°C 
and <K% 
relative 
hualdity

cc of gas 
evolved in 
Uo hours at 
120°C

Aaatol 0.6 1.0

Corip. k non* 1.0

fu1 
« m 
g-fro non* 0.7

Coup. C 0.25 0.7

Cosp. C-2 0.55 q.O

Coap. 0-J 11 ♦ 
(18 hr)

mi

tjdkp

DINA

IdCAtOl non* 11 ♦

Explosive *3* 0.02 
(25<>C)

o.u

Haleite (Edna) 0 ,01 1.5

HbX none

HBX-1 C.01

Hexanlte

HMD (Hexll) 0^5_______

STOHAOI PROPERTIES
KNTALS COHSODXD

DBT MOIST

Keeps veil in hot cllaate. 
Daaaged by aoieture

Steel(vs) Brass,bronze

Sat i efact ory . Kxudatlon about Brass(vs) Cu(e), brass's)
14 per week at 150°C

Satisfactory, Exudation about 
0.02J per week at 6O°C

Keeps wall in hot cliaate. 
Exudation about 0.7% per week 
at 150«C

Slallar to Comp. C. Exudation 
about }4 per week at 150’0

Similar to Coap. C-2, but should 
retain plasticity better

Satisfactory

Stored saturated with water

steel( ve) Mg( s), steel(a)

Satisfactory

Satisfactory. stored in dry 
mage tine, wooden contniners

Cu(xs), 
brass( vs). 
eteel(ve)

Strong n-tlon 
on all petals 
except Al and 
ct a inless 
st eel

All(e)

lot eor-osive opT.e r.« Ednp.tol

Satisfactory, e.--ept ttat .as 
evolution be-omea appreciable 
if water content exceeds 0.’-

Sat 1“factory

Very toxic Cause* de^uatit!a 
when hendled

Very toxic. Ceu*f s .derTsttltjc

Steelf•) Steelf»)





STORAGE CHARA CUB I STI CS

Satlefactbry. stored In dry 
oagetine, wooden container*

Allie)

;ot corroaiv a opr.e as Ednntol

Satisfactory. ercept that bat 
evolution b«"one« appreciable 
if water content exceed* 0.?^

Steelfs) SteelC»)

Satisfactory

Very toxic aimew de—nfttlti*
when hendled

Very toxic. Oeueee der-natl*!* 
when handled

Stored saturated with water. lot eorro*iv« Cu, Si , rraee. 
For-cs rensi- 
tive arldes

Lea* sensitive when stored 
with water. Deterioratee in 
2 or 3 conths a* 600C (14C-F)

Al Ou. trace,

Should not ee stored sore than
■ix Bontt*

Bra**.>j, 
SteeltV*)

Steel. bre»*,Su

bane ae Minol 2 H •

Sat isfactory Steel. cine 
plated(ve)

Cu(v*,. ran 
iv.)

R •1

Satisfactory. Exudation aEout
1.5‘» per week at lu0°C

Satisfactory uns ?( -? *

□aaa.ed ty aoisture St eel (<•) Su.b-se*. lead

c rn > t, >. t e e 1

Mixed with water for storage 
and shipping

Not corroeire 
content If

inle^e arid
Y 1 rr.

Satisfactory. Keep dry Steel Steel

Sat is factory Al(rs) du(s). Al(wr) 
t-A **( V») 
«teel(v»)

Satisfactory hot corro­
sive

Satisfactory. except tt.at gas 
evolution becoaes appreciable 
if water content exceeds O.?l

brae ri v*) "ruislvj)

Satisfactory “ra»*(v*) l!rar»( vs >

Satisfactory



3’JRZaU or CRD- Al cx

HART 3. SENSITIVITY AND T

sxplcstvs
MELTIN'* 

POIW
nPLCSXJH

T8MJ>EHA"'JRI
IN JEX. 0» 

INFlXMMtBILITT

A-4 tol «1°C ?5U-pK6°0

Coop. A 195

Coan:. B iw-igH 177

Cosp. E-? 81 138-19**

Ccmp. ' 81 177-l^D

Co*T3. C-? 67 172-177 178

Comr. 3-"

D5X

DDK? 157

nI?'A 51 1 ''ll not continue 
to turn

Ddnatol <•/> + 159-1^5 '•ill not continue 
to burn

Nxploelve "D" c£5 ??g_->il

II? 1 cite (Dine) 17B 1 Pl-173 1J8

HBX

HBX-1

Eexinltc

mm i1 oxi_oLC



OOCTirETLM,

' W.jg. I'IQPIRT I IS

IMPACT 
SINSITITITT

BTfLLET 
SEI'SITITITT

PHixia 
SENSITtv'TT -

TXT=ICC TXT - ICC g of ddki

E* ICO O.25 Fretted
— 0.57 Caet

75 100

73 * .. 0.21 Fretted
KC O.3.3 Cett

6? ... 0.17 Fretted
6o 0.27 3ait

(SO) 90 ±

100 f.

IOC +

59 . .. C.l° Fretted
58 O.U3 Cast

?7 ± __— 0 15 Fretted
O.?9 Cast

’0

S3 100 f

--- 0.19 Fretted

8? 75

8? 75 •



Past ;

---—-
— ■*• - -*

Fxplieive "O* 265 0?g-->01

Eel a tie (£Anp) ITS lc< -17?

HBX

®X-1

Hexani»e

HMD (Hex 11) ?-r 2J7-2^6

Leal Aride Tetonstea 
be:ore 
-el t i ap

' e--nry
PuItInate

r 
V

*c o 
♦* 

r 
e-4

cow
 

♦ 
>> 

H 
<'
C
l 177-1SC

Kinol SI UK’;_2fL

r«r.toll*e 7'6-1 1",-’

PIP-J

FETK 11H 172-175

Picratol

Picric Acid 122 3O?-}0U

PTX-2 ?O-?L

RDX (Oyclonitc) 190-205 197-20U

Tetryl (OB) 129.5 16U-165
Tetrytol 67-116 

(Varias wit'* 
compositknn)

179-181

TNT 80.6

Torpex 2 88 185-190

Toroex J 88 185-190

Tritonal Hl 292 •291’



to burn

?8

118 36

8’

82

15

5

6?

Will not contInn* UU
to burn

Will not Burn

Will aot continue 
to burn

13

7).

278 28

2U4

Xill not conf inue 59
to burn

100 IX

l?b ex

AU

9U

100 ±

— 0.19 Frn’ead

75

75

0.27 Pressed
**o 0.85

* WH “ 0.13 Pra sei
50 0.21 Cast

— 0.03 Freaaed

76 0.21 Preeaad
**5 1 0.55 •

•io

0.13 P^oaed

65 ± 0.17 Praaaad

65 0.1? Preaaed
--- 0.}l Caat

100 0.29 Fraesed
100 0.7? Ocet

'•5 0.35 Caat

45

J. SEKSITIVIT- -iN'D T^RMAX PHOlPtTIIS



B’JREaU OF ORDNANCE TABLE OF MILIT4

PART 6.

EXPLOSI ’ZE
APPROXIMATE 

LOADING 
DENSITY

DETONATION
VELOCITY

HEAT OF
EXPLOSION

o o 
"fj m/ sec cal/c,

Amatol 1.56 6}6O 070

Comp. A
j

1.6? 8??0 1210

Comp. B 1.6} 7660 1200

Cornn. B- 1.65 770C

Comp. « 1.50 ?CQC

Comp. C- -J 1.57 7?6C

yOmp. *>- 3 1.f 9

DRX 1.6? 5800 1700

DDNP

DINA 1.50 75OC
1 Einat ol i.6o 7600
1

Explosive ’’D" 1.11 <5 6580

Ha 1 e 11 e 'Edna) 1.50

1.-6

7620

7040 ♦
I • " 1.66

1.7?

I- **- ■ - I---- 1)



lRY high explosives CONi IDEL'TIAL

EFFECTIVENESS

LABORATORY TESTS SHAPED
CHARGE
EFFECT

ENERGY OF 
AIR BLAST

ENERGY OF
SHOCK IN

WATERTHAU CL 
ajHAD blc ok

BALLISTIC
MORTAR

(Picric (TNT = ICO) (TNT =ICO) (TI.'T: 100) (TNT r 100)
Acid = 100)

118 5^ 8? 9U

l}t

1?? 1J1* 169 116 121

1?? I’U i6q 116 121

120 1?U 121

126

11C 126

1U6 13? 136

97

150

117 117 106 113

GO

136

13^ ito

13;- ito

98

101 113



Cornp. C-?

Oo^r. 3-3

DBX

1.57

l->9

1.6?

7=1C

5?00 1700

DD1.T

DINA 1.50 75 OC

Dinatol 1.60 7100

Explosive 1.18 6* KO

Halelte (Sdna) 1.50 76’0

HBX l.-l 7040 ♦

HBX-1 1.61

Hexanite 1.7?

Hl’D (Hexil) 1.5?

Lead A?ide 1.00 *130

Mercury Fulminate 1.00 5oco

Minol ? 1.65 5830 1660

Minol J 1.7!

Pentolite 1.63 7160 1130

Pentol1* e □-1 1.50
i

PSF-3 1.1? 7780

PSTN i.6o 7950 13°0

Picratol 1.6? 6970

Picric Acid i.6o 7110

FTX-? 1.70

RDX (Cyclonite) 1.65 8190 l?70

) 1-55 7310 1130

1.60 730°r 1.57 6800 1080

• 1.7? 7’50 18?0

Torpex 3 1.7? 7?5O 18?0





Explosive l.hg 6580

Halelte (Edna) 1.50 7o?O

HBX l.rL 7040 £

HBX-1 1.61.

Hexanite 1.7?

HL'S (Hex 11) 1.5«

Lead A’ide u.oo ^180

Mercury Fulminate l.oo 50C0

Xinol ? 1.65 5 3 30 1660

Minol J 1.73

Pentolite 1.63 7^60 1130

Pentol fe 3-1 1.50

PSP- 3 1.1*2 7?8O

t —«* 1.60 7950 13Q0

Picratol 1.6? 6970

Picric Acid i.6o n*>

FTX-? 1.70

RDX (Cyclonite) 1.65 8190 1?3C

Tetryl ( CE) 1-55 73^0 1130

Tetrytol 1.60 73OA

TNT 1.57 6800 1080

Torpex 2 1.7? 7?5C 18?0

Tom ex 3 1.7? 7?5O 18?0

Tritonal 1.65 6uio 180C

PAST 1*.

\ 1



QO

1.36

13* ll>0

1> 1*40

38

101 113

Uo

!ih

155 1U3 130 135

H5 129 1^9

115

166 1**5

9?

100

16}

166 151

120 129

12? 1?3

9U 100 100 100 100

15U 13u 11U l'*0 1U0

15u 15!*■S
13U 1U0 1U0

117 UK 122 120

u^FE2Tiirz:ras_s



TABLE OF MILITARY H
buhiau ar ordiaici

PART 5. PHYSICAL PI

EXPLOSIVE SPECIFIC HEAT THERMAL 
CONDUCTIVITY

LINEAR
COETFICI^T OF THE 

EXPANSION

c Denaity k Density <X Temper 
Ban.

cal/g-°C 
at-5°C

g/cc cal/aec-cm-°C g/cc change in 
length per °C °l

Comp. B

Comp. B-2

DEI 0.25 1.75 13.2 x 10-U
1.75 U.5 x 10"5 -73 ’

HBX

Ninol 2 O.JO 1.1* 16.5 x IO-1* 1.7U

Pentolite

TUT 0.24 1-54 5.6 x lO^ 1.54 5-U x 10-5 -73 t

Torpex 2 0.22 1.82 9.7 x 10-U 1.82 4.7 x 10-5 -73 t

Tritonal 0.23 1-73 11.0 x IO"1* 1.73



CONFIDENTIAI
TABLE OF MILITARY HIGH EXPLOSIVES

PART 5. PHYSICAL PROPERTIES

ERXAL 
CTIVITY

LINEAR 
COEFFICIENT OP THERMAL

EXPANSION
YOUNG'S MODULUS OF ELASTICITY COMPRESSIVE STRENGTH

Density CX Temperature
Range

E' X Density e Density

d-°C

p

D-^

o-^

D-U

g/cc

1.75

1.7U

1.5H

1.82

1-73

% change In 
length per °C

U.5 x io-5

5.U x 10-5

U.7 x io-5

°C

-73 to 4-75

-73 to >75

-73 to >75

<jype« 
cir

10.U x IO10

7-8 x IO10

5.03 x IO10

5.U5 x IO10

9.53 x IO10

6.67 x IO10

lb/ln?

1.51 x IO6

1.13 x IO6

0.73 x IO6

0.79 x 10*

1.38 x IO6

0.97 x IO6

e/cc

1.7?

1.67

1.66

1.61

1-77

1.7?

lb/in?

1610-2580

2200-3000

3210-3380

311O-34UO

1910-2070

2000-2200

1380-jUOO

2100-2300

23U0

g/cc

1.68

1.70

1.78

1.72

1.68

1.68

1.62

1-77

1.75

1J-------------------------------- -----

i.



CONFIDENTIAL
,E OF MILITARY HIGH EXPLOSIVES

PART 5. PHYSICAL PROPERTIES

LINEAR
COEFFICIENT OF THERMAL 

EXPANSION
YOUNG’S MODULUS OF ELASTICITY COMPRESSIVE STRENGTH

ty cX Temperature 
Range

E' X Deneity e Deneity

c

i
r

t

>

5

change in 
length per °C

4.5 x 1O“5

5.4 x 1O~5

4.7 x 10-5

On V J

J

-73 to >75

-73 to +75

-73 to +75

CB^

10.4 x io10

7.3 x IO10

5.03 x IO10

5.45 x IO10

9.53 x IO10

6.67 x IO10

16/ ln?

1.51 x IO6

1.13 x IO6

0.73 * 106

0.79 x IO6

1.33 x IO6

0.97 x IO6

g/cc

1.7?

1.67

1.66

1.61

1-77

1.7?

lb/in?

1610-2580 

2200-3000

’210-3380 

3110-34Uo 

1910-2070 

2000-2200

1380-J400

2100-2300 

2340

g/cc

1.68

1.70

1.78

1.7?

1.68

1.68

1.62

1-77

1.75

—

f

: <01
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I

jium 1 oidiuiC*

ta^le of military
.FART 6. LIQUID

kxp los in CuMbOSITIOS USS* ST0RA32 FhuPihTIiS viscus.n
20° C o°c

leiitlpclae CeatlpeioH

nitroglycerine C B S 0
3 5 3 9

Jtxpl ielve ban® or 
•entItizer for 
dynamites and 
double bate 
powders

Stable Indefinitely 
at ordinary 
temperature in 
absence cf acid

IL Jg-U NG’/DNT/TNT/Stablllzer 
55/31.1?/1V.33/. 55

Filler for 3* hoee 
for minefield 
clo«r.ince

Stable at 8O-12C3F 40 8? 1

IL- JgQB NG’/DWT/TST/Stablliier, 
60/27.6/11.3'.6

Filler for 1" hoee 
for minefield 
il earn nee

R 110 78

TUJ89 0 SO* /Dl.’T/ TFT/Stab Cl irer, 
5O/35/15/.5

Filler for hose for 
minefield clear­
ance

• ’*0 84

Methyllte X)
(Exploelre N)

NO*/Dlmethylthalate/ 
stabiliser, 50/19 ’/.«

M a 39 7?

Lethylit* 25 !ft>*/Dliiet hyltbuslat«/ 
stahlli-er, 75/21* .25/.75

M R 39 72

Dithekite 10 HKO j/MhJb/ HjO 
6U. ?/25.3/10.0

£xper 1 aei.tal boo.be Stable up to ll’°F 
Corrodes metti 
contalrere

Dithekite 1J HSOj/JCU/HpC 
62.6/2^.*/l}.0

Axperi’ocntal bonne a

Molten TST Trinitrotoluene

The nitroglycerine used In the*. ■ ulxturee le usually cos’erclal nitroglycerine containing 25$ etnylene glyco



I

TABLE OF MILITARY HIGH EXPLOSIVES
PART 6. LIQUID CTLOSIVIS

larcial nitroglycerine containin' 25$ ethylene glycol dtnltrate or 30$ diglycerin tetranitrate, which ara added to depress the Treating poll

STORAGE PROPERTIES VISCOSITY prsizing
POINT

IMPACT 
sbmsitivitt

BULLXT 
SENSITIVITY

initiation 
required tor

CONSISTENT 
DETONATION

DENSITY DBTOLATi
VEL0CI120cC o°c

'entipoiie Centipoise Solid TNT->100 e/cc a/ see
iso or 
: for 
and
ie

Stable indefinitely 
at ordinary 
temperature in 
absence of acid

I3°c 1U i of charge 
of *1?C 
cap.

1.59 7760

1" hose 
.aid

Stable at 80-170°/ uo 85 -20 E3 cep and 
booster

1.50 7000-730

hose 
eld

>

w UO 78 -70 58 Not detonated in 
hose by .50 calk 
ball unleee 
backed by steel

■ 1.52 7000-7 yx

oat for 
clear-

■ Uo 8U fl

■ 39 7? -30 to fl ■ l.US 7000-730C

R 39 72 -20 76 ♦ ■ 1.U7 7000-730C

boobs Stable up to 118°/ 
Corrodes metal 
containers

In thin steel 
boxee, 
detonated by 
• 30 cal.ball

1.J8

1

bombs • "39 Less sensitive 
than Dithekita 
10

■ 1.50 7000

80.2 U2 ♦ Slightly sore 
sensitive than 
EL-J89B or Xa?0

F 1.50 33«O

I



I

COPIWYUL

I OF MILITARY HISH EXPLOSIVES
JIM 6. LIQUID EXPLOSIVES

ES VISCOSITY mszisa 
POINT

IMPACT 
SENSITIVITY

BULLET 
SENSITIVITY

INITIATION
REQUIRED JOB 

CONSISTENT 
DETONATION

DENSITY DETONATION
VELOCITY

TRATTtt 
1XAD BLOCE

20° C o°c

lentlpolee Centipoise Solid TNT-100 g/cc a/see. P.A.= 100

iy i3°c 1U I of charge 
of >1?C 
cap.

1.59 7760 160

y uo 55 -20 ES cap and 
booster

1.50 7000-7300

i

uo 73 -20 5* Not detonated in 
hoee by ,50 '»lk 
ball unleea 
backed by steel

• 1.52 7COO-7JOO

Uo KU •

39 72 -30 60 fl ■ 1.U8 7000-7300

39 72 -20 76 £ fl 1.U7 7000-7300

r In thin steel 
boxes, 
detonated by 
.30 cal.ball

1.J8

-39 Lees sensitive 
than Dltheklte 
10

■ 1.50 7000 113

80.2 u? ♦ Slightly aore 
eeneltive than 
XL-3&9B or Me?0

R 1.50 33«O

lining 25^ ethylene glycol dinltrate or JOjl diglycerin tetranitrnte, which are added to depreae the freezing point.
PA

ST
 6. LX

Q
fT

IP
 KX

PL
O

SI
V

IS


