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STUDIES ON THE EXPLOSION (PART 3) :
ON THE PROPAGATION OF DETONATION IN PRILLED AN

By Yoshikazu WAKAZONO

Synopsis

The propagation of detonation of prilled AN has not been sufficiently clarified in
spite of many reports on ANFO,

In order to clarify this problem, the author investigated how booster and loading
conditions influence on detonation velocity of ANFO.

The results obtained are as follows:

1) The detonation velocity of ANFO depends upon both kinds and quantities of booster.
If the booster having higher detonation velocity is used or if the proportion of booster
to ANFO is increased, higher detonation velocity of ANFO is attained.

2) As the hole diameter or loading density increases, detonation velocity of ANFO
increases. But when other expolsives are used, even if the diameter or loading density

is increased the detonation velocity does not increase so much as ANFO,
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Table 1. Sample.

Bulk density 0.806 g/cc

Particle size i 8~20 mech _

Watef_c;ntent 0.02%-“ o
B Content of Surfactant 1 0.5%7
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Photo. 2. Measuring of detonation Photo. 3. Measuring of detonation Photo. 4. Measuring of detonation
velocity (1). velocity (2). velocity (3).
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Table 2. The relation of booster, diameter and detonation velocity.

Diameter 1 Volume of Weight of Detonation velocity (m/s)
. | iron pipes |loaded ANFO |- --— —-
inch | mm (cmd3) (g) ‘ Tetryl ‘ Hexogen ‘ Dynamite
1 254 127 121 N 2870 ‘ 2670 2550
1} 35.0 240 228 ‘ 3110 | 3090 2980
2 50.8 508 483 ! 3290 ] 3265 3170
3 76.2 1140 1083 \ 3430 ] 3360 3240
4 101.6 ] 2030 1929 % 3420 I 3380 3250
3%0

&0 Tetry|
Hexogen

B—"8 pynamite

Detonation velocity (m.'s)

3000
Leng th of pipes Gmm) : 250
Loading densitytgeo @ 0.95
Electyic cay 1 ND.8
2Soo° T 7 5 7 .

Diameter of iron pipes (inch)

Fig. 1. Influence of booster and diameter
on detonation velocity.
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Table 3. The relation between the weight of booster and the detonation velocity.

Diameter Volume of iron [Weight of loaded] Weight of booster | Detonation
inch mm pipes (em?®) | ANFO (g) g % velocity (m/s)
1 2.54 127 121 10 8 2870
14 3.50 240 228 10 4 3110
2 5.08 508 483 10 2 3290
3 7.62 1140 1083 10 1 3430
4 10.16 2030 1929 10 0.5 3420
10 0.3 3340
5 12.70 3140 2983 30 1 3720
6 15.24 4550 4323 ‘]1-8 ?.23 ggg

ThERICRT & Fig. 2 X735,
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Loading density  (§e: 095
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Electvyic cap D NGB
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Diameter of iron pipes (inch)

Fig. 2. Influence of weight of booster and diameter
on detonation velocity.
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Table 4. The relation of diameter, loading density and detonation velocity.

. Loading . Loading . Loading . Loading .
Diameter Xfolli.lrl:)lg density - 08 g/cc density 09 g/cc density 095g/cc density 1.0g/cc

pipes | Loaded Detonation Loaded [Detonation| Loaded |Detonation| Loaded [Detonation
inch | mm (cm®) ANFO | velocity | ANFO | velocity | ANFO | velocity | ANFO | velocity
(8) | (m/s) | (&) | (m/s) | (&) | (m/s) | (&) | (m/s)
1 254 127 101 2545 114 2820 121 2870 127 2885
1 350 240 192 2955 216 3085 228 3110 240 3120
2 5.08| 508 406 3015 457 3245 483 3290 508 3310
4 | 1016 2030 1624 3100 1827 3350 1929 3420 2030 3435
3500
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Diameter of iron pipes (inch)

Fig. 3. Influence of diameter and loading density
on detonation velocity.
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Fig. 4. Influence of loading density and diameter on detonation velocity.
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