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Fig. 1 Sample assembly of the shock ignitability test
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3. BRLBR PETN(16mm) =HMX(16mm) >RDX(14mm) > 7
Table 1 Results of the shock ignitability test for high explosives
Run Bxplosive Detonator Gap Result

1 HNX No.O 4 detonatlion

2 HMX /" 5 no explosion

3 Tetryl »” 4 detonation

4 Tetryl ” 5 no explosion

S5 INT ” 2 o

6 INT ” 1 »

7 INT ” 0 deflagration

8 Picric acid " 2 ”

9 Plerie acid ” 3 no explosion
10 PETA ” 5 detonation
11 PETH ” 6 no explosion
12 HNX No.6 16 detonation
13 HAX v 24 no explosion
14 HEX ” 20 ”

15 HMX u 18 ”

16 HAX P 17 ”

17 Tetryl ” 18 ”

18 Tetryl ” 12 7

19 Tetryl ” 10 detonation
20 Tetryl ” 11 no explosien
21 TNT ” 4 deflagration
22 TNT / 8 no explosion
23 INT ” 5 ”

24 Picric acid v 8 ”

25 Picric acid ” ;] detonation
26 Picric acid " 7 no explosion
217 PEIN /" 24 ”

28 PETN o 20 ”

29 PEIN ” 18 #

30 PETN ” 18 7

31 PETN »” 16 detonation

IHRAR



Table 2 Critical gap tength of high explosives by the shock ignitability test

Explosives Detonator Max. gap for Min. gap for
explosion (mms) no explosion (mm)

PETIN No.0O 5 8
HMX ” 4 5
RDX ” 4 5
Tetryl ” 4 5
Picric acid ” 2 3
TNT ” 0 1
PETH No.6 18 17
uX #” 16 17
BDX ” 14 186
Tetryl ” 10 11
Pleric acid ” 6 7
INT ” 4 6

Table 3 Results of the shock ignitability test for RDX (class A)by the Bruceton method
(1) Initiation by a No.0 detonator

Gap Judgenment Frequency
(sm) | Jogl | 12345 ;678910; 1112131415 ; 1817181930 O] x
6.3 0.8/]O O O 3|0
8.0} 0.9 x O O x O o O 5§|2
10.0| 1.0 x x i0 O X X 2| 4
12.6| 1.1 ; i x 0 ix 1|2
16,0 1.2 ! ; x | 0|1
(O : detonation, X% : no explosion) Sum.| 11| 9

108130=0.97 ; lso=9.4mm ; o =0.14
(2) Initiation by a No.6 detonator

Gap Judgenent Frequency

(em) | logl | 12345 : 678910; 1112131415, 1617181920 O | x
12.8| 1.1] o i i i 1o
6.0 1.2]x 0 0! O 0o o 5|1
20,0 1.3 x 1%x O X X i0 O x 31|65
25.0] 1.4 O x X X 1]3
32.0| 1.5 X o1

(O : detonation, X : no explosion) Sua. 10 10

108130=10.29 ; lso=19.5m0 ; 0=0.11
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Photo. 1 Results of shock ignitability test for high explosives using a No. 0 detonator

Photo. 2 Results of the shock ignitability test for high explosives using a No. 6 detonator
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Photo. 3 Results of the shock ignitability test for RDX (classA) using different sample container
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Table 4 Results of various shock sensitivity tests for RDX using the Bruceton Up and Down method

Test loglse logBse o "Ref.
Shock ignitability (No.D detonator) 0.97 0.14 This work
Shock 1gnitability (No.6 detonator) 1.29 0.11 ”
JIS drop hasmer (without Sn foll) 0.7¢ 0.08 12)
Saall drop ball (indirect impact) 0.24 0.26 13)

” ) 0.53 0.12 13)
Ssall drop ball (direct impact) -0.44 0.09 13)

” -0.02 0.24 13)
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Shock Ignitability Test of Explosive Compounds

by Hideo HATANO*, Kazuo HARA**, Kenji AOKI**
Jinhua PENG**, Fumio HOSOYA*, and Tadao YOSHIDA**

The shock ignitability test using a certain detonator with the critical gap method has
been conducted on different explosive powders such as HMX, RDX, tetryl, TNT, PETN
and picric acid. The sensitivity orders by this method were as follows:

For the initiation by no. 6 detonator

PETN=HMX > RDX >tetryl > picric acid > TNT
For the initiation by no. 0 detonator

PETN >HMX =RDX =tetryl > picric acid >TNT

This test was also carried out with RDX using“the Bruceton Up and Down method”
resulting in the standard deviation ¢ of 0. 14 in logarithm, which is as equivalent as those ob-
tained by other impact and shock sensitivity tests. Throughout the study steel tubes of 30
mog (i.d.) x35mm¢ (0.d.) and 50m in length were used as sample container. In the ex-
periments with critical gap method, all of the materials tested other than TNT detonated
when initiated by the shock and broke the steel container into pieces. while TNT ended up
with the separation of its bottom from the container.

The test results applied to explosive compounds, showed that the judgement of results
is easy and reliable as previously proved in the case of mixtures of oxidiser and combutible
substance, and some pyrotechnic compositions.

(*Technology Development Center, Hosoya KakoCo. Ltd. , 1847Osawa, Sugro, Akikawa—shi,
Tokyo 197, Japan

**Department of Mechanical Engineering, Hosei University, 3— 7 — 2 Ka-
jino—cho, Koganei—shi, Tokyo 184, Japan)
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