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Results of the 50/60 stecl tube test using the undersand explosion. depth : 60cm

Table 1

detonation
propagation

unrecacted

material

fragment

NO
YES
YES
YES
YES

NO

NO

NO

NO
YES
YES
YES

YES
NO

crater

b (cm)

V(1)

77
570
481
742
281

98
194
264

29
594
363
546
406

58

¢ (cm)

SICRRIIBREIEIGR

a (cm)

charge
weight (g)

phlegmatiser

(%)

P e e

Al Oy (10)
Al;0; (20)
Al 05 (30)
Al Oy (40)

explosive
material (%)

DNT (90)
DNT (90)
DNB (90)
DNB (80)
DNB (70)
DNB (60)

10*
11

NN TN OO0

12
13
14

*VP50 (50mm i. d., 58mm o.d.) PVC tube of 500mm long was used. DNT: 2, 4-dinitrotoluene DPT: dinitroso pentamethylene tetramine
DNB: m-dinitrobenzene
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Table 2 Results of the variable sample test using the underwater explosion.

Booster : 5g pentlite (PETN/TNT =50/50) + No.6 detonator
Run material others charge pulsation period bubble energy AnetEs
(%) (%) weight (g) |length(eam) | Tuy (ms)* | Tos (ms)** |  Euy Eus net-Ep; | net-Eop,g
I AIBN (1000 | - 36 10 62. 6 62.0 21.2 20.6 11.6 11.0 +0.6
2 AIBN (1000 | e 74 20 62. 6 62.0 21.3 20.7 1.7 11.1 +0.6
3 AIBN (1000 | e 120 30 61. 4 61.1 20.1 19.8 10.5 10.2 +0.3
4 AIBN (100) | - 162 40 60. 4 60. 1 19.1 18.8 9.5 92 +0.3
5 DBPIP (80) H10 (20) 51 10 61. 4 61.2 20,1 19.9 10.5 10.3 +0.2
6 DBPIP (80) H3 O (20) 116 20 59.6 59.7 18.4 18.5 8.8 8.9 —-0.1
7 DBPIP (80) H, O (20) 170 30 55.3 55.5 14.7 14.8 5.1 5.2 —-0.1
8 | DBPIP (20) H, 0 (20) 224 40 56.3 56. 5 15.5 15.6 5.9 6.0 —0.1
9 DMDBPHY (80) |  ------ 56 10 65.0 54.9 14. 4 14.3 4.8 4.7 +0.1
0 DMDBPHY (80 |  ------ 124 20 50.6 50.7 1.2 11.3 1.61 1.7 -0.1
11 DMDBPHY (90) | - 196 30 50.3 50.3 11.1 11.0 1.45 141 +0. 06
12 | Pentlite (50/50) & " tetonator 5 48.0 48.0 9.60 9.60 9.60 9.60 0.0
13 AIBN (100) | = e 19 5 58.5 58.2 17.4 17.1 7.8 7.5 +0.3
14 DBPIP (80) H, O (20) 26 5 58.5 58.5 17.4 17.4 7.8 7.8 0.0
15 DBPIP (100) | - 24 5 62.5 62.5 211 211 11.5 1.5 0.0
16 DBPIP (1000 | - 52 10 66. 6 65.8 25.6 24.7 16.0 16.1 +0.9
17 DBPIP (1000 | .- 110 20 65. 4 64.3 24.3 23.0 14.7 13.4 +1.3
18 DBPIP (100) | - 167 30 70.5 69.5 30. 4 29.1 20.8 19.5 +1.3

*observed by the pressure transducer **observed by the dynamic microphone AIBN : azobisisbbutyronitrile

DBPIP : di-t-butyldiperoxyisophthalata DMDBPHY : 2, 5-dimethyl-2,5-di (t-butylperoxy) hexyne-3



Table 3 Border-line compositions for explosion propagation

material phlegmatizer composition exp.lt-)sm.n ref.
(%) classification
NH,NO; Al, 04 95-100 detonation a)
DNT Al; Oy 70- 80 detonation a)
DNB Al; Oy 60~ 70 detonation a)
DPT Al; O 70- 80 detonation a)
BPO H:O 80- 90 deflagration b)
a) This work. b) Ref. 2), 3).
3.2
(o]
O
O O
o ]
2.8 - Border=line o
° o)
a ~ -
& v
- N N,
- T T \‘
____ \\
2.6 0 AL \
\\
\
X
WX
loglpsc=0.381og(Tosc-25)41.67%
2.0 ’ :
1.6 2.0 2.4 2.8
log (Topsc-25)
O : detonation propagation

@ : deflagration propagation
x : no explosion propagation
Fig. 3 Plot of log Qpsc vs. log (Tpsc-25)
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Fig. 4 Photographs of the results of the 50/60 steel tube test under sand.
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Fig. 5 Plot of crater volume vs. length of the
steel tube bursted.
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Prediction of Fire and Explosion Hazards of Reactive Chemicals (HI)
Border-line Materials of Explosion Propagation

by Yoshiaki KANEKO*, Ayumu KIMURA**, Yuji WADA***,
Takehiro MATSUNAGA***, Nobuo YOSHIDA**,
Masamitsu TAMURA*** and Tadao YOSHIDA***

The BAM 50/60 steel tube test under sand and the variable sample test using 30mm
i.d. PVC tube under water were carried out, in order to find out the border-line materials of
detonation and violent deflagration propagations, respectively. Inactive alumina was used
as a phlegmatizer. 95—100% NH;NO;, 70—80% DNT, 60—70% DNB and 70—80%
DPT were found to be the border-line compositions. AIBN(100%), Kayahexa YD, and
dried Perbuty! IF did not propagate violent deflagrations, thought these materials had pro-
pagated the deflagrations in the tests using the ballistic mortar and pendulum. Therefore,
30mm i.d. PVC tube was not suitable as the tube for testing explosion propagation using
the under water explosion.
(*Asa laboratory, Explosives Division, Nippon Kayaku CO., LTD.,sanyo-cho,
Asa-gun, Yamaguchi-ken 757, Japan
**Himeji Branch, Explosives Research Laboratory, Explosives Division, Nippon
Kayaku CO., LTD., Toyotomi, Himeji, Hyogo-ken 679-21,Japan
***Faculty of Engineering, Tokyo University, Hongo, Bunkyou-ku, Tokyo 113,
Japan)
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