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Table 1 Charactenstws of resin balloons used in th.ls study
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SR AU B Rt
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. i . | : Expanded
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GMB | 0.047 ‘ 0.019 | 0.212 | Monocell Glass 1b1y{32131 made
‘ . — P SR Sl _
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Fig 1 Microscopic photographs of microballoons; “GMB” and “RB-1" of mono-cell
structure (left) and “SMB” and “RB-2" of multi-cell structure (right)
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Fig. 3 Relation between detonation velocity and re-
ciprocal charge diameter as example for the
emulsion explosives sensitized with resin bal-
loons of diameters 0.05mm and 1.73mm
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Fig. 4 Detonation velocity of emulsion explosives
containing various sizes and volume of resin
balloons at infinite charge diameter compared
with calculated Dej
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Fig. 5 Fraction of ammonium nitrate reacted in the reaction zone of emulsion explosives charges
sensitized with resin balloons of diameters 0.05mm (), 0.47mm (), 0.80mm (A),

1.73mm (O) and 2.42mm (A)
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Fig 6 Fraction of ammonium nitrate reacted in the
reaction zone estimated for an infinite charge
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of resin balloons
30
dg
25 } ©0.05mm
00.47mm A
20  4080mm A
T 01.72mm
é 15 F A242mm A A
< P a0 I:In
10 a (=} o
0g0® o007
5 | °
o ®
00
0 ' § i 1] ]
02 03 04 05 06 07 08 09 10

1-¢
Fig 7 Reaction zone length A in the emulsion explo-

sives sensitized with different size and volume
of resin balloons
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Fig. 8 Relation between reaction zone length A and
void fractions in emulsion explosives sensi-
tized with resin balloons of diameters 0.05,
0.47, 0.80, 1.73 and 2.42mm
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Fig 10 Detonation velocities at infinite charge di-
ameter of emulsion explosives having vari-
ous densities controlled with different void
materials
The sizes of balloons GMB, SMB, RB-1 and
RB-2 are 0.05mm, 0.50mm, 0.05mm and
0.47mm, respectively.
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Fig 11 Detonation velocities at infinite charge di-
ameter of emulsion explosives with various
void fraction (re-plotted from figure 10)
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Fig 12 Reaction zone length A in the emulsion ex-
plosives sensitized with various kinds and
quantities of void materials
The sizes of balloons GMB, SMB, RB-1 and
RB-2 are 0.05mm, 0.50mm, 0.05mm and
0.47mm, respectively.
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Detonation behavior of emulsion explosives ( I )

—Detonation velocity and reactivity of the emulsion
explosives sensitized with relatively large voids —

Yoshikazu HIROSAKI', Yasuhiro TAKAHASHI', Yukio KATO',
Hideki HAMASHIMA™, and Shigeru ITOH™

The effects of size and volume fraction of voids in the ammonium nitrate-based emulsion explosive
were examined. Resin balloons sizes ranging from 0.05mm to 2.42mm in average diameter were used
as void material. The detonation velocity (Dv) at infinite charge diameter, Di, was estimated from the
linear relationship between the Dv and the inverse charge diameter and it was compared with the
ideal Dv calculated with KHT code. Di coincides well with that calculated provided the void fraction of
the explosive is larger than 0.2 and the diameter of the void is smaller than 0.6mm. The greater the
void size is the bigger the discrepancy between the Di extrapolated and the Di calculated. It was
considered that the major reason is the decrease in the fraction of ammonium nitrate reacted in the
reaction zone due to the rarefaction wave from the voids themselves. It was shown that the reaction
zone length is strongly affected by the void size and void volume fraction. The material of void such as
glass or resin will not affect the detonation behavior such as Dv or reaction zone length.
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