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Table 1 Tests and maximum points in the characterization
of the safety hazard in BAM method

Sensitivity

Test Max. point

Ignition temperature (Wood’s metal method) 10

Cerium iron sparks

10

it- | Black powder fuse

10

ability Small gas flame 10

ﬁlmsitivl izﬁag:inst Red glowing steel rod 10
Combution time in a red glowing steel dish 10
Behaviour when heated under confinement in a glass tube seald 10
at one end
Behaviour when heated under confinement in a steel cap with 20
varying openings in the nozzle plate

Sensitivity against Friction test (BAM'’s method) 50

mechanical action | peoy hammer test (BAM’s method) 50
Trauzl’s lead block test 50

- . Steel tube detonation impact test
Sonsitivity against | i’y be, 300mm length, Nitro i
At , penta blasting cap No.8
detonation impact 2” tube, 300mm length, booster of 50g of hexogen with 5% wax: 50

wax

4” tube, 1000mm length, booster of 100g of hexogen with 5%
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Table 2 Tests and maximum points in this evaluation method

Sensitivity Test Max. points

Ignition temperature (Krupp’s method) 20

Cerium iron sparks 5

Ienit- | Black powder fuse 5

Sersiivy sgunst | 8B | Sl gae ame 0

Red glowing steel rod 10

Combution time in a red glowing steel dish 20

Pressure vessel test 30

Sensitivity against Friction test (JISK-4810) 50

mechanical action | prop hammer test (JISK-4810) 50

Sensitivity against | Steel tube detonation impact test 100
detonation impact 22mm tube, 200mm length, blasting cap No.6
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Fig.1 Pressure vessel test
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Table 3 The classification of results on the steel tube detonation

impact test

Classification

Result Punching action

on the lead plate

Complete

Class 1 | The steel tube is finely smashed.

detonation Clags 2 | The tube is wholly destroyed. Fragments of tube are large,

Large

Class 3| jength is split,

Detonation is partially propagated, The half of the tube in Middle

gnﬂially
etonation The tube near the detonator cracks or is expanded more

Class4| than in the blank test, Small
No Expansion of the tube near the detonator is same as in the
detonation | €12595 | blank test, No

Table 4 Points of the evaluation used in the
steel tube detonation impact test

Classification Points
Class 1 100
Class 2 80
Class 3 60
Class 4 30
Class 5 0
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Table 5 Examples of safety characteristic data

Thermal Mechanical ilt)ne;'a ot E:f:re; of
Sample

Ing. |Ce-Fe | Fuse | Gas Rod | Dish | P.v. | Fric. | H.m. | Tube K Km Kq G
Urea nitrate 7 0 0 4 4 16 3 16 20 100 H 100 1702
Benzoyl peroxide 17 0 0 10 10 2 25 0 30 30 82 30 1427
o-Chloronitrobenzene 2 1] 0 0 0 14 0 33 0 0 16 33 0 49
p-Nitrophenol 0 0 (1] 0 0 13 0 28 0 0 13 28 0 11
p-Nitrophenol Na salt 9 0 2 10 10 19 30 0 30 0 80 30 0 1107
o-Nitrobenzoic acid 3 0 o 0 10 16 0 0 45 0 29 45 0 74
2-Amino-4-nitrophenol Na salt n 0 5 10 10 18 30 0 45 0 84 45 0 | 1297
m-Dinitrobenzene 3 0 o 4 0 13 0 27 0 100 20 27 100 || 147°
2, 4-Dinitrophenol 3 0 0 0 4 13 6 10 45 80 26 55 80 161 40
2, 4-Dinitrotoluenc 6 0 0 0 0 13 17 20 0 80 36 20 80 1362
TNT 7 0 0 4 0 15 25 15 8 100 51 23 100 17472

Ing.; Ignition temperature
Dish; Red glowing steel dish

Ce-Fe; Cerium iron sparks

P.v.; Pressure vessel test

Fuse: Black powder fuse

Fric.; Friction test

Gas ; Small gas flame

Ham.; Drop hammer test

Red ; Red glowing steel rod

Tube; Detonation test in steel tube



Table 8 G-value of derivatives of nitrobenzene

é’z 0,
NO,
X G-value Y G-value
H — H 1470
NH, 64 NH, 960
Ci 66 cl 1572
OH 4 OH 1614,
ONa 1107 — -
CH; 41 CH;3 1362
COOH 77 - —
CO-Cl 23 - -
Table 7 G-value of drivatives of m-niwoch-
lorobenzene
X G-value
NO, H 70
(AN 4-NH, 7
X’E_;) 6-Cl a1
Cl 6-OH 1
2-CH;4 58

Table 8 G-value of mono-, di- and trichloro-
nitrobenzene

X Y YA G-value
NO: X
ér Cl H H 49
l}' Cl |Cl |H a1
Y Z
Cl Cl Cl 61

Table 9 Relation between position of substi-
tuents and G-value

Position |Nitrobenzoic acid {Chloronitrobenzene
- 74 49
m- 27 70
p- 77 66
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Table 10 G-value of nitro~ and aminonitro-
phenol and their Na salt

X Y G-value
NO; OH H 41
| ONa | H 1107
Y X OH | NH, 53
ONa | NH; 1297
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The Characterization of the Safety Hazard of so-called
Non-sensitive Explosives Substanses

by Terushige OGAWA*, Tkuo FUKUYAMA®*, Jiroh OHTANI**
Noboru YAGI** and Shigeo SHIMIZU **=

Recently many kind of explosives substanses are treated in chemical plant. It
would be desirable to establish a method ascertaining the safety hazard of these

substances. Dr. H. Treumann et al.

proposed the characterization of the safety

hazard of pyrotechnic compositions by single value. We developed the application

of this method the sensitivity of the substances and changed some tests our own

methods.

By this method the sensitivity of the material against each action and
the total explosive hazard are ascertained.

The relation between the sensitivity of derivations of nitrobenzene and some ki-
nds of the substituents is examined. The sensitivity against detonation impact act-
ion increase by increment of nitro group. The sensitivity of chloronitrobenzenc is
not affected by number of chloro group. If positions of substituents agree to their

orientation, the sensitivity is low,

The sodium salt of p-nitrophenol or 2-amino-4-

nitrophenol is sensitive against thermal action.
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