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i i A38TRACT: The relsative -sansitivities of various primary axplosives have

' been determined using ..5, 1.0, and 2.5 kg wveignts. Toes sensitivities of

; i several high explogives are included for camparisce. Tae Bruceton Explosives
Research Ladborstory drop-weight impact machine was used vith type 12 tools

to determine the relative sengitivities. This relative ordesr of sensitivities
ves the seme vithin the realm of experimental error, regardless of tas weight
used. The usec of the lighter weights for differentiating the sensitivities
of primary explosives is indicated. Smaller differences in sensitivities are
apparent and the method is mcve discriminating because the 50% heights are
spread over a longer scale.
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The work reported vas done in order t0 orieat the impact sensitivities

of primary explosives varied waights. Tha woX was part of

Task Assi.gment NOL-Re2c-18-1-52. The results syport the conclusion that
nore satisfastnry mpesuvensnts of the sensitivities of primary uplooinl
can be made vwith & light weight rether than vith the heavisr weight used

for testing high explosives.

RDWARD L. WOODYARD
Cwmnml
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Illustraticns

Table 1. Tests on Primary Rxplosives Using a 0.5 Kg. Weight ..
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IMPACT SEMSITZIVITY OF FRIMARY EXPLOSIVES
Introduction

The extended use of the Arop-weight imwact machine to include primary
explosives vas introduced ir references fa) and (b). Tue testc 1e~nded here
have been conducted Zor the purposs of differentiating between the various
Pri@ary explosives and providing e reference for comparison of the sensitlvities
of nev primary explosives.

mratus and Procedure

Ixpact Machive

‘The MOL facilities for impact testing of explosives consist of two
machines, one of vhich was obtaired from the Explosives Research laboratory,
Bruceton, Pennsylvania. The second, a didlicate was built at the Naval
Ordnance laboratory. These are described in detail in referances (c) and (d).

In the tests included in this wsport, the 1/2 and 1 kg weights were used in
addition to the 2-1/2 kg waight,

Basic Test Procedure and Data Reduction

The basic =it test amployed in this work has been made ty the 50 trial
AM.P. "up and dovn" method. The results have been anslvzed by the method of
reference (¢). The namencluture and significance of symboln employed in this
report are uniform vith those of references (a) through (e), and are as follows:

E - 50% explosion height cz the normalized (logaritmmic) scale

L - 50% explosion height in centimeters

O - estimated standard deviation of the parent populaticn

Opn - estimated stania™ ervor of =

dc’ - eetinated stapdard error of ©

Semplo Preperstion and Losding

All materials in this report have dbeen tested as received.

Tiwe seples of explcsives tested veré Joaied into the machine for tezi
on ;b‘!ﬁ‘ht basis. A small set of scoops were used to deliver a unifomm sample
of + 1 mg,

Svaluation of Individual Triala

Foz all sensitivity tests reported here, the decision that the results
of a givea trial was an explosion or nop-explosion vas made by the elsctronic
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_ noise indicator described !n detail in Enclosure (A) of reference i{c.;. In

/ the testing of primary explosives, there s no dowd’ l<luct any *> ° vas
an explosion or non-exploclun because of oy intercee 30und of uhe detouation

: that occurs.

Investigatice and Results

The sensitivities o€ tha fallouwing =rimayy =nd hnigh ox=1s3ivss werle
determined in order to learn vhether smallar differences in ssusitivities couwid
be detected oy using lighter weightc. Ceveral high explosives were included
fer comparison.

Diazodinitropbenol, DLNP
lead 2,4-dinitroresorcinate (normal)
Lesd azide (dextrinated)
Lead azide 1lyvinyl alcohol)
Basic leald styphnate (Western Cartridge Co.)
Normal lead styphnate (Western Cartiidge Co.)
4 Hercury fuiminste
Nitromannite
Silver azide (Western Cartridge Co.)
Silver azide (Hercules Powder Co.)
Tetracere
X
PETH
110 ¢
Tet>yl

We have mentioned the particular iots of the explosives tested because of the
variation in sensitivity between different lots of the same explosive.

The detailed results calculated by the procedure of reference (e) are
presented in Tables 1 through 3. Due to several changes in lots of primary
explosives during the course of these eperiments, and tho known small
variation in sensitivities of the diffesrent lots, the data offered in this
report are presented for information only pending further testing.

s analysis and comparison of the results obtained indicated that the
Kinetic energy of the three weights on impact arv nearly equal at the respective
50% points. Therefore, the apparent sensitivity 4z not a function of the
: velocivy of the weight and sensitivities might be reportsd in kilogram-centimeter
i units rather than in centimeters. This practice will nct be adopted pending
campletion of additional experiments.

Acknovicdgment

Mrs. Sarah F. Duck and Mr. GQeorge W. Reynolds, FLysical Science Allses,
operated the lmpect anchinee during the course of these syperiments. Thair
patience and attention to detail cantributed much to the success of the wvork.

Pighsegloactite
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i . Table 1
Tests on Primary Bxplosives Ulsing a 0.5 Xg. Weight
3 Bxploegive h n o Oa O
E lead azide, X-1l4 (polyvinyl aloohol) 9ca 0.9 0.5 0,03 C.05
f Silver azide, X-117* 16 1,20 0.22 0.04 0.07
Silver azide, X-116% 17Ta 1.28 0,18 0.0 0.06
._ Lead azide, Lot &4 20 1.89 Q.12 0.02 0.0
; Diazodsnitrophenol, Y-Sk 25 140 0.06 0.0 0.0
Mercury fulminate, X-81 30cm 1.8 0.4  0.03 0.04
[ Tetracene 2@ 1,50 C.2% 0.3 0.09
iead styphnate (normel) 37cc 1.57 0.05 0.0 0.01
¥itromennite, X-104 37 @ 1.57 0.1 0.2 0.03 !
2,h-1ead 2intiroresorcinate (normal) 63em 1.80 0.7 0. 0.40
Lead styphnate (basic) 9% em 1.98 0.36 0.05 0.10
PEIN, X-T1 I9em 1.59 ©€.06 0.02 0.02
AMX, X-156 ' 86 cm 194 0.1 0.02  0.03
‘ RDX, X-153 97 ca 1.99 C.i%k  0.03 0.0k
Tetryl, X-102 192 cm 2.26 0.5 0.03  0.05
o TRT, X-11). (as received) no explosions at 320 cn
a Sy
E
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Table 2

Tests on Primary Explosives Using & 1 Ag. Welght

Explosive h m o o% o
Lead azide, X-1ls (polyvinyl alcohol) 3 om 0.50 C.10 0.02 0.03
| 3ilver azids, X-117 6em 0.79 0.15 0.03 0.05
| Silver azide, X-116 8= 0.89 0.22 0.0% 0.07
‘ Lead azide, Lot 64 8 0.2 0.18 0.0% 0.06
Tetracene lem 1.05 0.19 0.04 0.06
i Diazodinitrophenol, X-5k 12cm 107 0.14 0.03 0.0%
‘ Nitromannite, X-104 % e 115 0.08 0.02 0.02
Lead styphnate {ncimsl) 15 pLs) 0.13 0.02 C.0k
! Mercury fulminate, X-81 e 1,21 0.13 0.03 0.0k
2,h-Lead dinitroresorcinate (normal) 2 1.35 0.31 0.06 0.13
Leai styphnate (basic) U em 1.65 0.22 0.06 0.1

| PETN, X-T1 2l 1.32 C.13  0.03 0.0k -
| WX, X-156 ’ 37 1.5 0.07 0.00 0.02
g RDX, X-153 - b7 == 1.67 0.13 0.03 0.04
Tetryl, X-102 106 o 2.03 0.1k 0.03 0.0k

TNT, X-111 {as received) no expiosions at 320 em
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Tests on frimary Explosives | Usine a 2.5 Kg. Wweignt
: Explosive h T o Ch oY
.; Lead azide, X-114 (polyvinyl alcehol) Tcn 0.28 0.15 0.03 ©0.05
Silver azide, X-117 Y@  0.55 0.17 0.03 0.06
! Silver azide, X-116 Yem 0,56 .26 2.03 0.05
| Lead azide, Loc 64 Yem 0.6 0.12 0.03 C.0b
; Triracene Sem 0.7 0.12 0.02 0.04
' Diazodinitrophenol, X-54 S 0.76 0.05 0.01 0.0l
r Nitromannite, X-104 S 0.8 0.6 0.3 0.05
o Lead styphnate (normal) Y 0.9 0.0 0.08  0.07
: 2,4-Lga2 dinitroresorcinate (normal) Seam 0.96 0.:5 0.0k .07
; Mercury fulminate, X-81 Wem 0.9 0.8 o.08 0.06
! Lead styphnate (basic) Qe 1.8 0.2 0.02 0.03
|
PETN, X-T1 Da 1.0 35.09 c.02 0.02
BEMX, X-156 Ba 128 0.0 0.02 0.03
RDX, X-153 2@ 1.3 0.0 0.02 0.02
Tetryl, X-102 Bea 150 0.28 0.8 0.17
TNT, X-111 (as received) 64 o 2.2 0.31  0.06 0.13
l
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