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Abttractt This memorandum describea thie results of experi-

" Foyrewords

Refst

ments which were conductod to determine the
feasibility of replacing Tetryl ss a booster
matarial with an RDX/We; aixture., On the basis

- of the experinments perrormed thus rngitn the

nxplosisoaq of e
Laborstory;<this substitution sppear:s to be not
only feasible but desirable.. . B8ome work by other
groups is necessary before t ﬁighcan be considered
to have been conclusively de trated.

The foctusl datu presentcd lierein is bLelieved to
be correct, and the opinions expressed sre the
well-conaiaerod ones ot the authors. The Naval
Ord:znce Laboratory is not committed to endorse
either.,

(a) Allied and Linemy Exjlosives, Abcrdeen Proving
Gcound, Aberdeen, .

(b) Cook-off Test in 3"/50 Cal, Gun with Automstic
Losders, U.S. iluvul Proving Ground, Dphlgrea,
Virginie.

(c) ObRD 5625, Preparution ond Propertics of RDX
Couposition ..

(d) OBRD 5744, Physt~ul testing of Lxplosives,

Part II.

(e) _NOLL 10,003, Stuiivs of the MRL Type 12 Drop-
Welght impact “.<h; » % HOL.

(£) HOLM 10,336, Consitivity of Explosives to

Pure 8hocks.

|
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Subjs (ff\A COnliddrafiod‘sf‘ﬁbi/an Miytures os a Bnhutltuto

 for Tetryl in Doosters,, (Task-0L:3f-Rede~19-F-B). "



(g) OGLD 4746, Ihysicel Teating ot Explosives,

Part 171,
Lncls: (A) Tables I, II.
(B) m™Mated
I. Introductlon

1. The i1des of ualug iiuX or RX/Vex mixtures as
boocter explosives 13 an obvious cne wnd is u thougnt which
nags been udvanced by many people independently, Indeed
during the past wer both (DX and & 95/95 RDX/.ex wixture wore
frequently used for tinls purposc by the Gerwsns, Itolians
and Jspsnese (refercnce a)., In this country, because of £he
general satisfuoction with Tetryl, there wss o incentive to

carry the HDX/Wax proposal beyond the suggestion stage.

2. iore receatly, nowever, "cook-off" tests conducted
with the 3"/5C repic fire gun ct tae G, Dahlgren, demon-
strated thst 8 nis«fired round rcwsining in the gun for
thirty minutes could rescin ¢ tewpernture considersbly above
the melting point of the 'eiryl booster (reference b). This
once again brougint un the gacstion of WDA/Mox alxtures as
booster explosives, snu tie elperizents described in the
folloving parugrepns erc undelti K:ile

IT. £Ereparstion of EDALeLx iijxturcy

. It wus decided to include in tnis investigostion
EDX/Wax mixtures having the co:..positions 94/6, 96/4, snd
66/2. Those were all recdily prescred by the water-slurry
petiiod (reference ¢) from KDX (.ubosn) wnd Stanolind wax
1/0/17%, to which two percent by weight of Alox 600 had been

sdded.

111. Pregsior Fropertles

4, A1l the RDX/Wax mixtuwres c¢ould be pressed without
diffioculty to give good pellets st 10,000 psi. Pressure-
density curves for the verious co:npoa{uona vere deterained
on the basis of one inch dlameter, 10 grsm pellets, Two
pellets were pressed for ench composition at esch pressure,

4"‘. 4

e o v . . : N

,and’ the aversge measured densities are reported in Table I,



A sample of procuction Lonposiilen w~2 wus included for

Teference purrosos. The dgtn of Viule I huve been plottcd
in Fig. ).

IV. Sensitivity Tesis
e ImDact pegaltlyity

5. Drop-welght inpuc. sensitivities of the
kD0/Vax mixtures were deterwmiisu ‘n 4 group~-test using the
bRL Type 12 tools (references d :i v). The following
Tesults were obtoined:

Lomposition a0 liaight (om.)
98/2 27.4
26/4 40.8
94/6 54,2
91/9 89.3

The 50 heights for hDX ona Totryl unaer tnese conaitions
sre about 20 ¢m, snd 30 cu. resyectively.

B.  Rooster uenaliivity

6. This test, the asta’ls of which will be
reported in NOLH 10,336, reference (), is desigued to
measure the relutive ease with which sn explosive may te
initisted by a pure shock. The nunber reported for an
oxplosive is roug the taickness of wax through which the
test axplosive csn initisted by a standard rotryi tos
under specified conditions. Thus, the lerger this "506 gap®,
the more sensitive thc explosive. The data obtained for
the mterials in question are s followss

«3e NOLM 10,303




¢ompesition Leli. Su/egld 90% Gap

1C0/0 1,94 2.33
93/e Leh3 1.9%
96/4 1.96 1.37
94/6 1.7 1.83
91/9 1.58 1.73

Ca tals scel. the $U» gups observed tfor Tetryl amd pressed
THNT are 2,01" und 1.,63" respcctively.

7. Experiments were concuctcd to determlne the
soensitivities of the various conmjositions to initiation by
electric blasting capse Tho caps which were avollsble ana
used incluced the DuPont No. ¢ scisuwoyr:phiec, the DuPont
No. 8, and the Atlas Engineers Speclsl. The test charges
in these experiments were 1 5/8" dla. x 1" high pellsts
pressed at 10,000 psi. Two conditicis were investigated,
us follows:

() detonator inscrtcd in 9/32% dis. x /2%
deep well,

(b) detonator tsp-v iorizontally scross the
flat fece of tnc pellet.

8., The resujts, sumasrized in Table II, indicate
thet the 94/6, 9€/4 end 38/2 compositions ewn be rellably
detonatcd by ¢he No. 6 cap uncer cliher conditions (a) or

b). The Compogcition A=3 coul:d be initlsted with the No.
cep only under condition (e). ihe Ln;ineers Speclsl ca
wes required to initiste Composition A under condition (bg.

-4 . HOLM 10,303
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?. Boostering experiments luggont (reference f)
that the effectiveness of u booster from the output stende
point is best expressod dy its relative brissence ss mease
ured by the plste~denting test (reforence g). In the
table delow sxe reportod ths relstive drisance velues
(oast LT = 100) for the severol sompositions nressed st
1o,oogdp;1 Logether with vuluns for pressed Tetryl and
press [Ty g '

Kelative

100/0 1.54 121
98/2 1.53 121
96/4 1,50 l21
94/6 1.%7 119
41/ 1.58 121
Tetryl 1.59 112
TIT (prossed) 1.%6 96

It 1s oeen thut when the seversl KDX/¥Wux compositions are
f?lll.d st the same pressure, tho roletive brisance is

ndependent of the composition up to 9% wex, +1l1 the
HDX,‘Wax ecompositions ore seen to be superior to Tetryl,
and greetly suporior to presocd TNT,

¥I. Hesiarange to Hich. Tsoperuturas

10. In order to detormine the effect of high tempora-
ture on the KDX/Viex watorinls, 1 %/8" die. x 1" high pellets
of esch composition wore ,rvuumi at 10,000 pat, One pellet
of escii componition vwus sumsjpended Irow & ridky by mesns of
wire supports, over o rlesz alon. This allomgly wag then

leced in & forsed daruft oven yor four hours at 16%° C
?32907). At the end of this timo the sssewdly was removed
end the polletls were axumined,

-y - NOLM 10,30)




1l. o exudute wes founu in the glasu dishes. 4All
tie pnollets had boeowe Lrown Lin color tlnuiuo os well as
out) excepl v straight DX nullet wiilch hud been included
¥8 o control. Thls showed only alight discolorution. 2Zke
Composition a pellet hud broken in two, but the others were
weighed and the following wolyht losses deteruineds

Sonpoaitiop Lonn (g@,) Loss (¥ of Nax)
98/2 0.41 39
96/4 V.44 21
94/6 0.37 12

12, The pellets were then broken up and sieved, snd
their sanaitivities vere determined in the impuct sachine.
In the following table we nave recorded the 505 points
deterained before and after hostlug, &nd - 8., which is

the logarithm of the ratio of the 50s poifits. A

~—— 20k Point (cm) _

2! s Leond ~Belore b6LkeX % " %
RIX 20.6 18.9 0.0500
98/2 8.8 26,2 0.041%
96/4 33.8 34,6 0.0493
94/6 48.3 43,1 0.0500

All eight somples were run in the sume group test. Althouga
in no single cesc duv the dats revecl o significont increese
in sensitivity, the constaney of the quantity By -~ O
suggests thut 1f the doty werc ccnslderod colloctlvofy tine
change would be found to be signiricent. It cun, in fact,
be shown tiut for the three L.DX/.ox alxtures tie chsage

in sensitivity on hewtliy correspoads very closecly to the

chunge which would be expected ‘rom the weight loss
assuaing #ll the ustericl lost to bo wax. It i»s not known

-6 - NOLK 10,303
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why the KDX naellet showes & sinileYy sensitivity chunge.
This mpy huve been a statiitic:] sccident, or the
sensitivity chonge muy b2 tdure te soase factor other then
los: o wex, The chenge L, in uny event, suoll.

13, Veicuum stability tests werc run on the heuted

niterisls and {niled to revuul tny delotorious effects
resulting from tho hesting.

VIiI. Quuopery

14, we have now investijutcd tho following properties
of these LDX/Wax mixturcs:

(¢c) easc of pyreperstion

(b) pressing precertics

(¢) iapoct sonsi- ivity

(d¢) bonster scnsitivity

(¢) eaue of initl.t'on by detonntors
() relstive bri- acc

(g) recistence to high teaperatures

On the besis nf the result: of t.egse tests, tne following
conclusions s pery Justitled:

(o) 411 the sdxtire: wy bc prupered resdily by
the usuul Co:josit.on /-3 methed,

(b) A1l tiio nixtures Hress well to .ive guod
pellots.

(c) e Lrpwct srnsitivity, verles with composi-

tien In Liae ex;ccved way oiv 13 equel to Ltnel
of Totryi {or mixtures contiining 2«3 wax.

w -7 HOL® 10,303



(d)

(e)

(r)

(g)

The booster scucitivity decreases with
increusing wax content and is equivelent
to that of Tetryi st 2% (or slightly less)
wax.

Mixtures countuluning up to 64 wux sppear to
be reliedly inftiated by s Ko. 6 blesting
cep. It reusins, of course, to be deter-
ained tiut they will be rellably initisted
by service tyne lesds and detonstors under
more reanlistic conditioas.

The relslive out,ut of sll the compositions,
s mneprured by the plete-denting test, is
grester than that of Tesryl.

The RDX/Vsx mixtures sre not soriously
affectod by brief grsur hour) exposure to

a tomperatury of 165YC, Under the cordi-
tions of this test the wax dovs not exude,
thoug' iome of it is appurently volstilised
with - resultent incresse in sensfitivity.
The effect is, in uny event, small, Although
the pallets ure discolored Gy this trevtuwent,
the ssterisls appecred unchisnged in the
veouum stability test,

15. Tihe replecement of Totryl as s booster explosive
by sn RDX/Wex composition would sppear to offer sone
adventoges. 4 composition contuining 3=% wax is tentative-
ly suggested [for tnis purpose.

L. C. 6nith
&. he Walton



ENCLOSUKE A

sALig 4
; Lreasuro-Density Rate for Yirious LDN/Iox SAXtuces
Pressure Denajty, glce
1000 1.29 1.29 1.29 1.37
2000 1.33 1.36 1.38 1.44
4000 1,43 1.45 1.47 1.50
800G 1.53 1.59% 1.5 1.7
10,000 1.55 1.57 1.58 1.58
14,000 1.60 1.61 1.60 1.61
aaRiedd

Ho, 6 Luloat teisno. .“___nmxuaass:.unzét...
i;;.uont. Duslont htles

91/9 3t X v/3 o/2? 2/2
9476 h 373
96/4 1 1/1
98/2 . 1/1

-9 - ML 10,303
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