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Table 1 Results of pressure vessel test for commercial blasting explosives

No. Explosives Weight Orifice | Judgement Pmax dP/dTmax
{g] [(mm] (kgficm?) {keffcm?/s]
1 No.3 Shin-kiri D. 5 9 x 0.61 47.84
2 No.3 Shin-kiri D. 5 9 x 0.31 35.69
3 No.3 Shin-kiri D. 5 9 x 0.41 47.28
4 No.3 Shin-kiri D. 5 9 X 0.13 9.08
5 No.3 Shin-kiri D. 5 9 x 0.25 24.56
6 No.3 Shin-kiri D. 5 9 x 0.47 53.09
7 No.3 Shin-kiri D. 5 1 O 6.84 134.13
8 No.3 Shin-kiri D. 5 1 O 6.56 439.38
9 No.3 Shin-kiri D. 5 1 O 7.29 257.99
10 No.3 Shin-kiri D. 5 1 O 7.54 491.32
1 No.3 Shin-kiri D. 5 1 O 6.7 133.11
12 No.2 Enokiri D. 5 1 O 6.16 27.66
13 No.2 Enokiri D. 5 1 O 6.55 118.91
14 No.2 Enokiri D. 3 1 O 5.86 22.22
15 No.2 Enokiri D. 5 1 O 5.82 33.94
16 No.2 Enokiri D. 5 1 @] 6.10 32.39
17 No.2 Enokiri D. 5 9 b S e I
18 No.2 Enokiri D. 5 9 b S e
19 No.2 Enokiri D. 5 9 x e
20 No.2 Enokiri D. 5 9 b S
21 No.2 Enokiri D. 5 9 X e e
22 No.2 Enokiri D. 5 9 X ) e
23 No.1 Toku-Ume D. 5 1 @) 7.35 276. 86
24 No.1 Toku-Ume D. 5 1 O 7.33 367.15
25 No.1 Toku-Ume D. 5 1 O 8.94 337.79
26 No.1 Toku-Ume D. 5 1 O 7.24 460.39
27 No.1 Toku-Ume D. 5 1 @] 10.79 337.02
28 No.1 Toku-Ume D. 5 9 x 0.69 67.01
29 No.1 Toku-Ume D. 5 9 x 0.51 65.15
30 No.1 Toku-Ume D. 5 9 x 0.82 145.92
31 No.1 Toku-Ume D. 5 9 X 0.18 3.21
32 No.1 Toku-Ume D. 5 9 x 0.34 41.08
33 No.1 Toku-Ume D. 5 9 X 0.40 25.47
34 Carlit A 1 9 X 1.69 73.80
35 Carlit A 2 9 O 9.22 2662.29
36 Carlit A 2 9 O 9.42 3434.03
37 Carlit A 2 9 O 8.76 3034. 46
38 Carlit A 2 9 O 12.36 5903.70
39 Carlit A 2 9 O 10.59 4557.24
40 Carlit A 3 9 O 16.94 13397.90
41 Carlit A 1 1 O 9.76 3061.65
42 Carlit A 2 1 O 11.21 5120. 02
43 Carlit A 3 1 O 14.28 8095. 74

D.:Dynamite, O:Burst, x:Not burst
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No. Explosives Weight Orifice | Judgement Pmax dP/dTmax
(g] (mm] [kgf/cm?) [kgf/cm?/s]
44 Emulsion Expl. B 5 1 O 6.20 71.86
45 Emulsion Expl. B 5 1 O 5.78 55.07
46 Emulsion Expl. B 5 1 O 5.90 49.01
47 Emulsion Expl. B 5 1 O 6.42 50. 16
48 Emulsion Expl. B 5 1 O 5.56 78.57
49 Emulsion Expl. B 5 9 x | e
50 Emulsion Expl. B ) 9 x |
51 Emulsion Expl. B 5 9 b S e R
52 Emulsion Expl. B 5 9 x | e e
53 Emulsion Expl. B 5 9 x | e e
54 Emulsion Expl. B 5 9 x | e
55 Emulsion Expl. A 5 1 O 7.24 430.49
56 Emulsion Expl. A 5 1 O 5.65 50.52
57 Emulsion Expl. A 5 1 O 6.82 203.32
58 Emulsion Expl. A 5 1 O 5.87 37.03
59 Emulsion Expl. A 5 1 O 6.18 61.79
60 Emulsion Expl. A 5 9 X
61 Emulsion Expl. A 5 9 x 0.13 21.61
62 Emulsion Expl. A 5 9 X 0.07 0.63
63 Emulsion Expl. A 5 9 x
64 Emuision Expl. A 5 9 X 0.07 8.08
65 Emulsion Expl. A 5 9 x | e e
66 AN-FO 5 1 x 0.77 4.56
67 AN-FO 5 1 x 0.76 15.30
68 AN-FO 5 1 X 0.46 10.52
69 AN-FO 5 1 b 0.25 6.20
70 AN_FO 5 l x | e b e
N AN-FO 5 1 x 1.20 9.77
72 Water gel Expl. 5 1 @) 6.81 207.91
73 Water gel Expl. 5 | O 6.90 229.96
74 Water gel Expl. 5 1 O 6.91 209. 20
75 Water gel Expl. 5 1 O 6.46 190.73
76 Water gel Expl. 5 1 O 6.47 312.57
77 Water gel Expl. 5 9 X 0.27 33.02
78 Water gel Expl. 5 9 X 0.28 61.34
79 Water gel Expl. 5 9 X 0.27 40.11
80 Water gel Expl. 5 9 X 0.21 31.41
81 Water gel Expl. 5 9 x 0.13 0.82
82 Water gel Expl. 5 9 x 0.18 19.73

Expl.:Explosive, AN-FO:Ammonium Nitrate-Fuel Qil, O:Burst, x:Not burst
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Table 2 Average value and standard deviation
of bursting pressure of rupture disk

Explosives [kgfj{cmz:l [kgffcm’]

No.3 Shin-Kiri dynamite 7.01 0.35
No.2 Enoki dynamite 6.10 0.26
No.l Toku-Ume dynamitel  8.33 1.38
Carlit A 10.07 1.29
Emulsion explosive A 6.35 0.59
Emulsion explosive B 5.97 0.30
Water gel explosive 6.71 0.20
70% AIBN (30% alumina)|  6.00 0.28
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Pressure Vessel Test of Commercial Blasting Explosives

by Toshio MATSUZAWA®*, Yuji WADA** Hideo YABASHI**
Masamitsu TAMURA**, Fumio HOSOYA*** and Tadao YOSHIDA**

We carried out the pressure vessel test of commercial blasting explosives in accor-
dance with a method regulated by Japan Fire Protetction Low, and examined the violence
of thermal decomposition of the explosives.

As a result, we found that both dynamites and slurry explosives burst the rupture disks
with 1mm¢ orifice plate. and didn’t with 9mmg¢ orifice plate. ANFO explosive didn’t burst
the rupture disks with lmmg orifice plate. Also, in case of Carlit A, only 2g sample burst
the rupture disk with 9mm¢ orifice plate, so we continued the test by this weight and all
burst. When the violent decomposition will be anticipated beforehand, it is recommended
to test by minimum sample which bursts the rupure disk for the safety of equipment and
operetor. And also it was pointed that the bursting pressure related to the pressure rising
rate, and the thermal decomposition was did complicatedly even if the same test condition.

(*Explosive Division, Nippon Kayaku Co., Ltd. Tokyo Kaijyo Build., 1—2—1,

Marunouchi, Chiyoda-ku, Tokyo 100, Japan.
**Department of Reaction Chemistry,Faculty of Engineering, The University of
Tokyo, 1—7—3, Hongo, Bunkyo-ku, Tokyo 113, Japan.
***Technology Development Center, Hosoya Kako Co., Ltd. 1847 Osawa,
Sugao, Akikawa-shi, Tokyo 197, Japan.)
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