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George Svadebe 
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Chief, Explosive* Properties Division 

ABSTRACT:  The relative sensitivities of various primary explosives have 
been determined using ~ 5, 1.0, and 2.5 kg weights, xae sensitivities of 
several high explosives are included for *onparlK«. Tiie Brueeton Explosives 
Research Laboratory drop-weight impact machine was used with type 12 tools 
to detezmine the relative sensitivities. This relative order of sensitivities 
was the sane within the reala of experimental error, regardless of the weight 
used. The use of the lighter weights for differentiating the sensitivities 
of primary explosives is indicated, ftealler differences in sensitivities are 
apparent and the method is sore discriminating because the 50)1 heights are 
spread over a longer scale. 
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Introduction 

i 

The extended as* of the drop-weight lmoaet oachine to include primary 
explosives was Introduced in references (a) and (b). The testc re~-uded here 
have been conducted for the purpose of differentiating between the various 
primary explosives and providing a roferer.ee for comparison of the sensitivities 
of new primary explosives. 

apparatus and Procedure 

Impact Machine 

*nt  HOL facilities for Impact testing of explosives consist of two 
machines, one of which was obtained from the Explosives Research Laboratory, 
Bruceton, Pennsylvania. The second, a d'-alicate was built at the Naval 
Ordnance Laboratory. Th»se are described In detail in references (c) and (d). 
In the tests Included In this report, the l/2 end 1 kg weights were used in 
addition to the 2-1/2 kg yeight. 

Basic Test Procedure and Data Reduction 

The basic unit test alloyed In this work has been made by the so trial 
A.M.P. "up and down" method. The results have been analyzed by the method of 
reference (e). The nomenclature and significance of symboiu employed in this 
report are uniform with those of references (a) through (e), and are as follows: 

m - 50£ explosion height en the normal'aed (logaritnmic) scale 

h - 503t explosion height In centimeters 

C. estimated standard deviation of the parent population 

°m - estimated standard error of a 

°o» - eetinated standard error of cr 

Sample Preparation and Loading 

All materials in this report have been tested as received. 

The seaples of explosirss tested wax* io«u£d into the oachin* for test 
on a weight basis. A small set of scoops were used to deliver a uniform sample 
of 3* • 1 m*. 

Evaluation of Individual Trial* 

To? all sensitivity tests reported here, the decision that the results 
of a given trial was an explosion or non-explosion was made by the electronic 
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nols« indicator described in detail in Enclosure (A) of reference (£.}. In 
the testing of primary explosives, there 1» no dovJb'., _'.«^*ti any kr" ' vus 
an explosion or non-exploeion because of cam  intent? ao^ad of \jie detonation 
that occurs. 

Investigation and Results 

.1«.4._. The sensitivities ^f the followiiyi grlaary snd high explosives were 
determined in order to learn whether smaller differences in •euaiiiviiies could 
be detected by using lighter veightc. Several high explosives were incluoed 
for comparison. 

Diazodinitrcphenol, DDNP 
Lsad 2,U-dlnitroresorcinate (normal) 
Lead azide (dextrinated) 
Lead azide (polyvinyl alcohol) 
Basic lead styphnate (Western Cartridge Co.) 
Normal lead styphnate (Western Cartridge Co.) 
fSercury fulminate 
Hitromannite 
Silver azide ^Western Cartridge Co.) 
Silver azide (Hercules Powder Co.) 
Tetracene 
act 
PEW 
«DX 
Tetryl 

We have mentioned the particular lota 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 experiments, and the known small 
variation In sensitivities of the different lots, the data offered In this 
report are presented for information only pending further testing. 

tn analysis and comparison of the results obtained indicated that the 
kinetic energy of the three weights on Impact arc nearly equal at the respective 
50£ points. Therefore, the apparent sensitivity is not a function of the 
velocir.y of the weight end sensitivities might be reported in kilogram-centimeter 
units xather than in centimeters• This practice will not be adopted pendlag 
completion of additional experiments. 
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Tibia 1 

Tests on Primary Explosive*  luting a 0.5 Kg. Weight 

Explosive 
O*        && 

Lead aside, X-U% (polyvlnyl alcohol) 

Silver aside, X-U7* 

Silver aside, X-116** 

Lead aside, Lot & 

Masodlnltropbenol, 1-5% 

Mercury fulminate, X-6l 

Tetracene 

Lead etypbsate (noroel) 

Sitroeenaite, X-10% 

2,%-Lead dtritroresorcinate (normal) 

Lead styphnate (basic) 

PETH, X-71 

HKX, X-156 

RDX, X-153 

Tetryl, X-102 

OTT, X-lll (as received) 

9 ca O.96 0.15 0.03 0.05 

16 ca 1.20 0.21 o.ou 0.07 

17 cm 1.24 0.18 o.ou 0.06 

20 ca 1.29 0.12 0.02 0.0% 

25 cm l.%0 0.06 0.01 0.01 

30 cm i.%e 0.1% 0.03 0.0% 

32 cm 1.51 0.055 0.09 

37 c* 1.57 0.05 O.OL 0.01 

37 ca 1.57 o.u 0.02 0.03 

63 cm 1.80 0.%7 0.1% 0.%0 

96 cm 1.98 0.36 0.05 0.10 

39 ca 1.59 0.06 0.02 0.02 

86 en 1.9% 0.11 0.02 0.03 

97 ca 1.99 C.1% 0.03 0.0% 

1<# cm 2.2s 0.15 0.03 0.05 

no explosions at 320 ca 

•Hercules Powder Company 
**Western Cartridge Caepany 

n 
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Table 2 

Testa on Primary Explosives Using alft. Weight 

n 

Explosive 

Lead a*lde, X-1L* (polyvinyl alcohol) 

Silver aside, X-117 

Silver aside, X-116 

Lead azide, Lot 6b 

Tetracene 

Diazodlnitrophenol, X-5b 

Hitrooarjnite, X-lOb 

Lead atyphnate (novasI.) 

Mercury fulminate, X-8l 

2,b-Laod dinitror»sorcinate (normal) 

Leal styphnate (basic) 

PETS, X-71 

HHX, X-I56 

RDX, X-153 

Tetryl, X-102 

TUT, X-lll (aa received) 

h m ar Oi 

3 cm 0.50 CIO 0.02 0.03 

6 OBI 0.79 0.15 0.03 0.05 

8 cs O.89 0.2i o.ob 0.07 

8 en 0.92 0.18 o.ob 0.06 

11 cm 1.05 0.19 0.0b 0.06 

12 cm 1.07 0.1b 0.03 0.0b 

lb cm 1.15 0.08 0.02 0.02 

15 cm 1.18 0.13 0.C2 C.Ob 

16 cm 1.21 0.13 0.03 0.0b 

22 cm 1.35 0.31 0.06 0.13 

kk cm 1.65 0.21 0.06 0.10 

21 cm 1.32 0.13 0.03 0.0b 

37 cm 1.58 0.07 0.01 0.02 

1*7 cm 1.67 0.13 0.03 0.0b 

106 or. 2.03 0.1b 0.03 0.0b 

no explosions at 320 cm 
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Table 3, 

Testa on tfrlaary Bqploaives Uai^. a 2 5 Ke 
Wight 

Sbfplosive 

Lead aside, X-llI* (poiyvlnyl alcohol) 

Silver aside, X-117 

Silver azlde, X-116 

Lead azlde, Lcc 6U 

Tsiracene 

Diazodinitrophenol, X-5U 

Hitraaannite, X-104 

Lead stypbnate (normal) 

2,4-Lead dl&ltroreeorcluate (nonual) 

Mercury fulminate, X-6l 

Lead etyphnate (banlc) 

PETH, x-71 

HKX, X-156 

HDX, X-153 

Tetryl, X-102 

TOT, X-lll (as received) 

M K O* <% °<r . 
2 cm 0.26 0.15 0.03 0.05 

k cm 0.55 0.17 0.03 0.06 

k cm 0,56 0  1< 0.03 0.05 

^ cm 0.61 0.12 0.03 c.ou 

6 cm 0.76 0.12 0.02 0.04 

6 cm O.76 0.05 0.01 0.01 

§ ca 0.88 0.16 0.03 0.05 

5 cm O.96 0.20 0.04 0.07 

3 cm O.96 0.15 0.04 0.07 

K> cm 0.99 0.18 0.04 0.06 

^ cm 1.08 0.12 0.02 0,03 

11 cm 1.04 0.09 0.02 0.02 

19 cm 1.28 0.10 0.02 0.03 

22 ca 1-34 0.07 0.02 0.02 

33 cm 1.51 0.28 0.08 0.17 

l^cm 0.31 0.06 0.13 

I - 
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