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Table 1 Results of the underwater explosion for detonators and initiator assemblies.

No. Sample T N netew (e 00)  (me ()
1 No.3 Det. 25.0 18 0.51 23.10 1.10
2 No.6 Det. 22.70 1.04
3 No.6 Det. 22.75 1.05
4 No.6 Det. 22.75 1.05
5 No.6 Det. 22.75 1.05
6 No.6 Det. 11.0 22 0.41 22.75 1.05
7 No.6 Det. 22.95 1.08
8 No.6 Det. 11.6 20 0.41 22.85 1.06
9 No.6 Det. 11.7 23 0.45 22.85 1.06

10 No.6 Det. 11.8 22 0.43 22.85 1.06
11 No.6 Det. 24.9 27 0.51

12 No.6 Det. 26.2 19 0.53

13 No.6 Det. 23.00 1.08
14 No.6 Det. 21.5 24 0.44

15 No.6 Det. 20.1 22 0.38 23.20 1.1
16 No.6 Det. 28.4 15 0.51 22.95 1.08
17 No.0 Det. in PE tube 9.1 56 0.11 15.25 0.32
18 No.2 Det. in PE tube *15.1 kY *0.27 20.50 0.77
19 No.3 Det. in PE tube 22.9 22 0.44 22.15 0.97

20 No.6 Det. in PE tube 11.0 24 0.41

21 No.6 Det. in PE tube 10.7 25 0.39 23.25 1.12

22 No.6 Det. in PE tube 10.9 26 0.42 23.25 1.12

23 No.6 Det. in PE tube 11.2 24 0.45 23.65 1.18

24 No.0 Det. in GS tube 13.60 0.22

25 No.0 Det. in GS tube 2.7 36 0.04

26 No.0 Det. in GS tube 4.3 53 0.04

27 No.l Det. in GS tube 3.3 49 0.06 15.65 0.34

28 No.2 Det. in GS tube 5.7 23 0.12 18.00 0.52

29 No.3 Det. in GS tube 5.7 39 0.15

30 No.3 Det. in GS tube 12.5 43 0.17

31 No.3 Det. in GS tube 13.6 49 0.19 19.55 0.66

32 No.6 Det. in GS tube 21.20 0.85

33 No.6 Det. in GS tube 7.5 22 0.20

34 No.6 Det. in GS tube 14.0 46 0.21

35 No.6 Det. in GS tube 13.2 46 0.21 20.85 0.81
36 PETN 1009% in PE tube 0.1 0 16.6 19 0.18 19.35 0.64
37 PETN 100% in PE tube 0.2 0 22.4 20 0.31 21.95 0.94
38 PETN 100% in PE tube 0.3 0 10.9 23 0.43 24.10 1.25
39 PETN 100% in PE tube 0.6 0 30.6 24 0.7 28.10 1.97
40 PETN 100% in PE tube 0.8 0 35.3 21 0.93 30.40 2.50
41 PETN 100Y% in PE tube 0.1 6 24.85 1.37
42 PETN 100% in PE tube 0.3 6 13.3 25 0.65 27.55 1.86
43 PETN 100% in PE tube 0.5 6 15.3 26 0.84 29.80 2.35
44 PETN 100% in PE tube 1.0 6 18.7 25 1.43 34.40 3.62
* : Range over, Det. : detonator, PE tube : polyethylene tube, GS tube : glass sample tube.
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Table 2 Results of the underwater small gap test.

Mass of Sample=0.3g

No. Samgle Gap  Det. Pmax o Es Net—-Eb Tb_ Eb Net-Eb

{mm) No- [ketlem?] [ps] [KJ] (KJ] [ms] (KJJ ([KJ]
I PETN 100% 18 0 7.6 52 *0.09
2 PETN 100% 18 0 10.7 25 0.08 —0.03 1515 0.31 —0.01
3 PETN 100% 6 0 2.7 22 0.57 046 2250 1.01  0.69
4 PETN 100% 6 0 151 28 032 021 2250 101  0.69
5 PETN 100% 140 22 2 04 0.3
6 PETN 100% 12 0 8.1 2 050 0.3
7 PETN 100% 0 0 204 32 047 0.3
8 PETN 100% 0 0 9.8 29 0.41 030 2340 114 0.8
9 PETN 100% 8 0 1.8 23 046 0.35 2350 1.15  0.83
10 PETN 100% 6 0 10.8 2 042 031 2300 1.08 0.76
11 PETN 100% 10 1.8 23 0.4 033 2370 1.18  0.86
12 PETN 100% 2 0 1.0 24 044 033 2410 1.25  0.93
13 PETN 100% o 0 0.9 23 043 032 2410 1.25  0.93
14 PETN 90% 6 0 0.9 30 011 0.00 1565 0.34 0.02
15 PETN 90% 120 .4 30 012 0.01 1585 0.35  0.03
16 PETN 90% 8§ 0 124 28 013 0.02 1595 0.36 0.04
17 PETN 90% 6 0 1.8 28 011 0.00 159 0.36 0.04
18 PETN 90% 4 0 .4 24 012 0.0 1600 0.36 0.04
19 PETN 90% 30 225 19 035 024 23.00 1.08 0.7
20 PETN 90% 2 0 2.8 24 0.43 032 23.00 1.08 0.76
21 PETN 90% 10 226 19 037 026 2270 104 0.72
22 PETN 90% 0 0 4.2 18 049 0.38 2335 L13 0.8l
23 PETN 80% M40 123 2 013 0.02 1605 0.37  0.05
24 PETN 80% 6 0 1.5 25 0.1 0.00 1570 0.34  0.02
25 PETN 80% 2 0 1.8 20 042 0.01 1630 0.3  0.07
2 PETN 80% 10 19.1 15 0.28 0.17 2040 0.76  0.44
27 PETN 80% 0o 0 151 27 025 0.4 21.35 0.87 0.55
28 PETN 70% 0 0 1.5 23 012 0.01 1585 0.35  0.03
29 PETN 70% 0 0 13.1 17 013 0.02 1645 0.40  0.08
30 PETN 60% o 0 15.1 17 018 0.07
31 PETN 60% o 0 122 23 012 0.0
32 PETN 60% o 0 131 21 013 0.02 15.65 0.3  0.02
33 TNT 100% 8 0 54 2 011 000 158 0.35 0.03
34 TNT 100% 6 0 109 20 011 000 158 0.35 0.03
35 TNT 100% 5 0 9.4 31 0.09 -0.02 1555 0.3 0.0l
36 TNT 100% 4 0 5.8 33 018 0.07 19.30 0.64 0.3
37 TNT 100% 30 128 29 021 010 20.95 0.82 0.50
38 TNT 100% 2 0 83 20 025 0.4 20.75 0.80 0.48
39 TNT 100% 0o 0 9.1 24 029 018 21.50 0.88 0.5
40 PETN 95% 20 6 129 29 077 035 2635 1.63 0.49
41 PETN 95% 4 6 1.3 28 0.67 025 26.75 170 0.5
42 PETN 95% 0 6 2.1 2 072 030 27.55 1.85 0.72
43 PETN 95% o 6 13.9 23 0.68 0.26 27.70 1.8  0.75
44 PETN 90% 20 6 1.2 38 064 022 27.10 1.7 0.63
45 PETN 90% 10 6 156 19 076 034 27.15 178  0.64
46 PETN 90% o 6 27.50 1.85  0.71
47 PETN 85% 0 6 150 19 0.7 0.34 27.50 1.8 0.7
48 PETN 85% 6 6 13.9 2 0.68 0.26 27.40 1.83  0.69
49 PETN 85% o 6 13.6 26 0.60 0.27 27.95 1.94 0.8
50 PETN 80% o 6 1.6 24 0.67 025 20.70 1.89 0.7
*: Range over. Det. : detonator.
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Table 3 Results of the underwater variable initiator test.
Mass of sample =5.0g

ops Pmax [/} Es Net—Eb Tb Eb Net—Eb
No. Sample Initiator  (ofiem?)  [ps]  (KJ1  (KJ]  [ms] (KJ] (K]
| PETN 70% No.l Det. 16.85 0.43 0.09
2 PETN 70% No.2 Det. 11.5 0.15 0.03 18.70  0.58 0.06
3 PETN 70% No.3 Det. 14.3 44 0.23 0.06 20.65 0.78 0.12
4 PETN 60% No.0 Det. 13.75 0.23 0.01
5 PETN 60% No.0 Det. 7.0 30 0.05 0.01 13.60 0.22 0.00
6 PETN 60% No.l1 Det. 8.9 45 0.09 0.03 16.05 0.37 0.03
7 PETN 60% No.2 Det. 13.1 34 0.20 0.08 19.05 0.62 0.10
8 PETN 60% No.3 Det. 15.3 22 0.22 0.05 20.30 0.74 0.08
9 PETN 60% No.6 Det. 15.6 26 0.20 -0.01
10 PETN 609% No.6 Det. *37.5 47 *2.70 41.60 6.41 5.58
11 PETN 60% No.6 Det. 16.7 44 0.27 0.06 21.45 0.88 0.05
NO-G Det. + * *
12 PETN 609% PETN 0.6g 37.9 64 3.50 45.50 8.38

*: Range over, Det. : detonator.
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Evaluation of Explosive Properties by Underwater Explosion (VI )
Underwater Small Gap Test

by Yuji WADA?*, Takehiro MATSUNAGA**, Rong-Hai LIU***,
Yoshiaki KANEKO****, Fumio HOSOYA*****, Masamitsu TAMURA*
and Tadao YOSHIDA*

The small gap test with No.0 detonator by using the underwater explosion was tried
for evaluating the shock sensitivity of explosives.The shortest gap lengths of 1009 PETN,
90% and 80% PETN diluted with water, and 100% TNT which do not propagate detona-
tion could be evaluated to be 18mm, 4mm, 2mm, and 5mm respectivery. The shortest gap
lengths for not initiating detonation in this test were longer than those in the formar small
gap test using the Mk I ballistic mortar ,because the gap diameter in this test was smaller
than in the formar, in other words, the shock energy per unit area in this test was bigger
than in the formar.

The underwater variable initiater test using the same sample assembly as the variable
initiator test using the Mk I ballistic mortar could be applied to evaluate the shock sen-
sitivity of less sensitive explosive materials.
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