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Table 1 Results of the frequency distribution in the drop
hammer test with the sporting signal cap

logH explosion total frequency (%)
— direct method (ball weight=36g) —
0.8 3 30 10
0.9 5 30 17
1.0 12 30 40
1.1 19 30 63
1.2 23 30 77
1.3 26 30 87
1.4 28 30 93
©  — indirect method (ball weight=397g) —
0.6 3 30 10
0.7 8 30 27
0.8 16 30 53
0.9 19 30 63
1.0 24 30 80
1.1 28 30 93
99,99 99.99
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Fig. 3 Cumulative on normal probability scale (Sample:Sporting signal cap)
Left:Frequency distribution vs. Logarithm of drop height
Right:Frequency distribution vs. Drop height
@:Direct method, A :Indirect method
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Table 2 Results of the drop ball test (1). Difference between the
direct method and the indirect method

Direct method

Indirect method

Material logEso (J) P log Eso (J) ¢
— Explosive —
HMX -0.47 0.12 0.39 (0.88%) 0.14 (0.05%)
RDX -0.44 0.09 0.20 (1.06*) 0.26 (0.18*)
Tetryl 0.03 0.37 0.13 (>1.40%) 0.15
Pb (Ny), ~1.00 0.50 —~0.14 0.28
DDNP -0.86 0.19 —0.03 0.15
PETN -0.18 0.05 0.34 (1.37*) 0.19 (0.04*)
— Oxidizing Agent+ Red Phosphorus —
NaClOy +P -3.17 0.16 —-2.32 0.04
KClO, +P —2.53 0.13 —2.08 0.07
NaClO; +P -2 .87 0.08 —-2.12 0.13
KBrQ, +P -2.84 0.07 —1.80 0.45
KClO, +P =0.70 0.14 -0.77 0.13
~ Others —
BPO -0.03 0.59 0.14 0.11
S.P.C.** —-1.34 0.04 —0.98 0.10

* : JIS Drop Hammer Test
**: Sporting Paper Cap
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Table 3 Results of the drop ball test (2). Effects of the size
of the upper steel roller

Roller Roller
Material diameter {mm) length (mm) logEso (1] P

DDNP - - -0.86 0.19
” 5 5 -0.81 0.11

” 6 6 -0.70 0.14

” 8 8 -~0.78 0.06

” 8 16 -0.32 0.08

” 8 26 —0.26 0.08

” 10 10 —0.55 0.31

” 12 12 -0.03 0.15
RDX - - —-0.44 0.09
” 12 12 0.20 0.26

» 12 24 0.90 0.23

” 12 36 1.17 0.08
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Tested system KCIO, /P /Water

Mixing Ratio (%)

KCIO, P Water  logE.o (J) ¢ Condition
100 0 0

90 10 0 -1.0 0.32 Direct method

74 26 5 -0.7 0.04 Indirect method (6 X6mm Steel roller)
74 26 20 -0.7 0.22 ”

74 26 0 -15 o.n Direct method

70 30 0 -1.1 0.20 Direct method

50 50 0 -1.2 0.15 Direct method
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Mechanical sensitivities of higt-sensitive materials
using the drop ball tester

by Takehiro MATSUNAGA®*, Yoshiaki KANEKO®**, Fujiroku YOSHIZAWA®*,
Yoshikatsu INOUE***, Masamitsu TAMURA®*, Isamu KURAMOCHI****,
and Tadao YOSHIDA*

The drop ball tester was used in order to evaluate mecganical sensitivities of
high-sensitive materials such as primary and secondary high explosives, and some ox-
idant-red phosphorus mixtures.

This tester has such merits in comparison with the drop hammer tester that this
tester gives a sample accurate mechanical impact because a ball drop gravitationally
without friction and that the wide range of measurements is possible by using a ball
of different weight.

As the results, mechanical sensitivities of many high-sensitive materials were
evaluated, properties of this tester were examined and severalfindingswere obtained.
(*Department of Reaction Chemistry, Faculty of Engineering, The University

of Tokyo, 7—3—1 Hongo, Bunkyo—ku, Tokyo 113

**Nihon Kayaku Co., Ltd., 2300 Sanyo—cho, Asa-gun, Yamaguchi 757

***Inoue Gangu Enka Co., Ltd., 8373-2 Gion-cho, Simada 427

**+*Kuramochi kagaku Kikai Co., Ltd.,, 2—3—4 Ilkenohata, Taito—ku,
Tokyo 110)
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