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Table 1 Formulation of emulsion

Fuel
5.59%

Water
11. 49,

Oxidizer -

83.19%

* Oxidizer : Ammonium nitrate
Sodium nitrate
**Fuel : Emulsifier
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Table 2 Size of glass micro balloons

Average diameter Standard deviation
(n) ()
33 7
54 6
79 10
125 8

HMEXH—@ & Fig. 1 iom+,
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gL/ GMB g2ERML, AP CECRAL, &

Fig. 1 Glass micro balloons ( X200) Aver-
age diamem 54p

Table 3 Effect of cartridge length on detonation velocity in the unconfined state (@ 20C)

GMB size Density 80—140 140—200 200—260 260—320 320—380
) (g/cc) (mm) (mm) (mm) (mm) (mm)
33 .22 5500 5450 5450 5450 —
54 " 1.03 4880 4880 4880 4840 -
1.25 4800 5080 5170 5130 -

- 1.04 4760 4800 4800 4880 4720
1.26 3900 4110 4170 4200 -
125 1. 09 4620 4640 4600 469 -
1.26 3550 3850 3870 3800 -
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Table 4 Comparison of detonation velocity extrapolated to GMB
diameter = 0 in the unconfined state with observed
detonation velocity (see Fig.6) and calculated one by
Kihara-Hikita equation of state corresponding to infinite

diameter of explosive

: DV DV DV
De?::y (extrapolated) (observed) (calculated)
g m/sec m/sec m/sec

1.02—1.04 5070 5420 5540
1.07—1.08 5390 5610 5790
.12 5610 5800 6040

1, 15—~1.17 5820 5910 6190

® 20C
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Table 5 Weight of GMB particle

Particle 1 1 Particle Particle
diameter e + PE density weight
(I‘) (cc/g) (g/cc) (Ilo-og)
33 7.3 0.12 2.3
54 9.8 0. 096 7.9
79 11 0, 085 22
125 13 0.073 75
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Size Effect of Glass Microballoon on Detonation Velocity of
Emulsion Explosive

by Katsuhide HATTORI*, Yoshiaki FUKATSU*,
and Hiroshi SAKAI*

The size effect of glass microballoons (GMB) on detonation velocity were ob-
served using an emulsion explosive containing GMB of different sizes {33y, 54y, 79,
125).

Under unconfined conditions, the detonation velocity showed a strong depend-
ence on the size of GMB, whereas the detonation velocity in confined cases,
corresponding to infinite explosive diameter, turned out to be independent of the
size. ‘

The dependence in the unconfined cases can be explained by considering that
the effect of lateral rarefaction on the reaction zone is altered by the size variation
of GMB, because the thickness of reaction zone strongly depends on the size.

(*Taketoyo plant, Nippon Oil & Fats Co. Ltd., 82 Nishimon, -

Taketoyo-cho, Chita-gun, Aichi-ken, Japan)
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