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Table 1 Results of underwater small gap test with sample size of 0.3g.

Run | Sample Detr | Gap | Tb | Eb |Net—Eb| Net—EbIW P, 0 E,
No. No. | (em) {(ms)| (k]| (kJ) (k)/ g) (kg/cd) | (us) | (k)
50 | cap(only detr) 0 -~ 115.8]0.35 - - 12.0 21 | 0.1
07 | cap(only detr) 0 - 115.5]0.33 - - - - -
06 cap (only detr) 0 - [22.5]1.01 - - - - -
08 PETN pellet—1 0 0 |21.8]0.92| 0.58 1.93 - - -
09 | PETN pellet—2 0 8 [16.3]|0.39| 0.05 0.17 - - -
10 PETN pellet—3 0 2 120.710.78] 0.44 1.47 - - -
11 PETN pellet— 4 0 4 117.2]10.45] 0.11 0.37 - - -
12 PETN pellet—5 0 6 [16.2]0.37| 0.03 0.10 - - -
18 | PETN pellet—7 0 0 |22.3{0.98| 0.64 2.13 - - -
48 | PETN pellet—8 0 10 |16.2]0.38| 0.04 0.13 11.8 21 | 0.1
13 | TNT pellet—1 0 0 |15.8/0.35] 0.0t 0.03 - - -
14 | TNT pellet—2 3 0 |25.6]1.48] 0.47 1.57 - - -
15 | TNT pellet—3 1 0 |22.3]0.98]| 0.40 1.33 - - -
24 RDX pellet—1 0 0 |21.9]0.93| 0.59 1.97 - - -
26 | RDX pellet—3 0 2 |16.1]0.37 | 0.03 0.10 - - -
47 | RDX pellet—4 0 4 [15.8]0.35| 0.01 0.03 10.6 12 | 0.0
19 PA pellet—1 0 0 [17.0]0.43| 0.09 0.03 - - -
20 PA pellet—2 0 0 [17.0]0.441 0.10 0.33 - - -
21 | PA pellet—3 1 0 |22.7]|1.04] 0.46 1.53 - - -
22 | PA pellet—4 2 0 |18.7]0.58] - - - - -
23 | PA pellet—5 3 0 [26.0)1.56| 0.55 1.83 - - -
44 | PA pellet—6 1 0 |22.8711.05] 0.47 1.57 - - -
46 | PA pellet—7 2 0 |24.6]1.32} 0.57 1.90 3.7 15 [0.62
49 PA pellet—8 0 4 |15.710.34]| 0.00 0.00 - - -
27 | RDX powder 0 2 |20.7]0.78| 0.44 1.47 - - -
28 | RDX powder 0 4 119.210.63} 0.29 0.97 - - -
29 | RDX powder 0 6 |18.6]0.57] 0.23 0.77 - - -
30 | RDX powder 0 8 |18.8]0.59| 0.25 0.83 - - -
31 | RDX powder 0 10 |17.3(0.46| 0.12 0.40 - - -
34 | RDX powder 0 12 |16.3}0.39| 0.05 0.17 - - -
45 | RDX powder 0 14 |15.410.32} —0.02 =0.07 11.6 14 |10.09
32 | PA powder 0 0 |21.7]0.91| 0.57 1.90 - - -
33 | PA powder 0 6 |20.4]0.76| 0.42 1.40 - - -
36 | PA powder 0 8 |[15.8]0.35| 0.01 0.03 - - -
35 | PA powder 0 10 |15.7{0.34| 0.00 0.00 - - -
40 | HNS powder 0 0 [21.6]0.90| 0.56 1.87 - - -
43 | HNS powder 0 2 }121.8)0.92] 0.58 1.93 - - -
42 HNS powder 0 4 [16.1]10.37 0.03 0.10 11.1 23 |0.09
38 | HNS powder 0 6 |15.8/0.35} 0.01 0.03 10.1 34 |0.09
39 | HNBB powder 0 2 j21.1]0.84] 0.50 1.67 - - -
41 | HNBB powder 0 4 |20.4)0.75| 0.41 1.37 12.6 25 |0.20
37 | HNBB powder 0 6 |15.8]0.35]| 0.01 0.03 - - -
51 | twinkle star 3 — |27.01.74| 0.73 1.46 27.6 15 |0.49
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Fig. 2 Plot of net—Eb/W versus log 1 and detonator aumber
for the underwater detonator initiation test.
@ : PETN powder" ; A :PETN pellet
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Fig. 3 Plot of net—Eb/W versus log 1 and detonator number for
the underwater detonation initiation test.
A : RDX powder ; A : RDX pellet
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Table 2 Sensitivity Data of HNS,HNBB and other relevant explosives.

a b ¢ d
Compound | log 1.(UDIT) | log 1.(US gap) log Hepe W log Hige W
0.88(1)

HNS 0.6 0.98(1) 0.13 -(.85
HNBB 0.78 - 0.45¢ -0.49
PETN 1.20 1.13 —0.44 -

RDX 1.07 1.05 —0.15 -

PA 0.90 - 0.26 -

TNT 0.78 0.90 0.57 -

2This work bref. 9 cref.9 ‘ref.4 ¢ref. 10
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The Underwater Detonator Initiation Test of Powdered and
Pressed Explosives.

by Fumio HOSOYA®*, Yuji WADA**, Hideo YABASHI**
Rong-Hai Liu***, Noriaki TANAKA****, Masamitsu TAMURA**
Tadao YOSHIDA**

Previous experiments have shown that the sensitivity of an explosive depends upon its
granular condition. It is widely held that only a powdered sample is effective in the drop
hammer test. For that reason powdered and pressed shape explosives were studied with a
small gap card test and a variable detonation test using different detonation caps.

The samples, PETN, TNT, RDX and Picric acid (PA) in a powdered of pressed shape,
were measured by the detonation cap method and there is an indication that the pressed
samples have a lower sensitivity than the powdered samples.

The powdered PETN shows clearly whether it will explode or not. Further, when it ex-
plodes, it gives off a larger amount of bubble energy than the other explosives mentioned
above.

When hexanitrostilbene (HNS), its intermediate Hexanitrobibenzyl (HNBB), and
TNT are measured by the small card gap test, HNS is found to be less sensitive than TNT.
Further HNBB is found to as sensitive as TNT. The reason TNT and HNBB are very near-
ly equal in sensitivity is because they have similar chemical structures and similar ex-
trapolated decomposition onset temperatures the latter as measured by DSC. On the other
hand, the extrapolated decomposition onset temperature of HNS is higher than that of
TNT. This might be one of the reasons that HNS is less sensitive than TNT.
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