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Table 1 Physical properties of used ammonium

nitrate
Loading density(kg/ '] 800—850
Purity [Wt. %] >99.0
Water content [Wt. %) 0.09
Nitrogen content [Wt. %] 33.8
Particle distribution [Wt. %]
< 350 pum 1
350 — 600 13
600 — 850 32
850 — 1000 52
> 1000 2
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Experimental set-up of steel tube test
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Table 2 Detonation velocites of micro—prill AN

. D 0. D. Wall Tube Booster  Loading Vs, Ve Voo./Veu.
thickness length * density b
(om) (em) ) {cm) (g) (kg/ of') (kn/ s) (kn/s) (=)
100 110 5 1000 600 810 2.85 3.88 0.73
1000 600 820 2.80 3.91 0.72
1000 600 830 2.70 3.94 0.69
1000 600 830 2.85 3.94 0.72
98 114 8 1000 600 830 2.90 3.94 0.74
1000 600 840 2.90 3.98 0.73
100 120 10 1000 600 830 2.85 3.94 0.72
1000 600 830 2.90 3.94 0.74
1000 600 830 3.10 3.9 0.79
1000 600 840 2.80 3.98 0.70
1000 600 840 3.00 3.98 0.75
1000 600 840 3.00 3.98 0.75
1000 600 840 3.00 3.98 0.75
100 130 15 1000 600 810 3.20 3.88 0.82
1000 600 810 3.20 3.88 0.82
1000 600 820 3.20 3.91 0.82
1000 600 820 3.20 3.91 0.82
1000 600 830 3.10 3.94 0.79
1000 600 830 3.20 3.9 0.81
100 140 20 1000 600 790 3.15 3.81 0.83
1000 600 790 3.15 3.85 0.82
1000 600 810 3.20 3.88 0.82
1000 600 810 3.35 3.88 0.86
1000 600 830 3.30 3.94 0.84
1000 600 850 3.25 4.01 0.81
109 160 30 1000 600 800 3.20 3.85 0.83
1000 600 800 3.40 3.85 0.88
1000 600 810 3.30 3.88 0.85
1000 600 810 3.30 3.88 0.85
50 70 10 1000 150 790 2.20 3.81 0.58
1000 150 810 2.35 3.88 0.61
1000 150 810 2.45 3.88 0.63
1000 150 840 2.35 3.98 0.59
100 120 10 1000 600 830 2.85 3.94 0.72
1000 600 830 2.90 3.94 0.74
1000 600 830 3.10 3.94 0.79
1000 600 840 2.80 3.98 0.70
1000 600 840 3.00 3.98 0.75
1000 600 840 3.00 3.98 0.75
1000 600 840 3.00 3.98 0.75
148 168 10 1000 1350 820 3.25 3.91 0.83
1000 1350 820 3.40 3.91 0.87
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199 219 10 1000 2400 810 3.35 3.88 0.86
1000 2400 820 3.45 3.91 0.88
1000 2400 820 3.50 3.91 0.90
1000 2400 820 3.60 3.91 0.92
247 267 10 1000 3650 800 3.45 3.85 0.90
1000 3650 800 3.45 3.85 0.90
1000 3650 810 3.50 3.88 0.90
299 319 10 1000 5400 820 3.55 3.91 0.91
1000 5400 820 3.55 3.91 0.91
1000 5400 820 3.60 3.91 0.92
1000 5400 820 3.70 3.91 0.95
*GX -1 Dynamite was used to initiate AN
**Theoretically predicted value calculated by the TIGER code with the JCZ3 EOS
S 5
3 | _ Caloulated value by TIGER-J0Z3 o Calculated value by TIGER-JCZ3
fov I 2 e ‘f‘ 4 --------------------
 ———
z — 3 3 L B
g 3 é,r?’% 3 3 //j/’
2 E: y:
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Fig. 2 Detonation velocity of micro—prill AN as a function of (a) wall thickness (charge diameter is 100am)
and (b) charge diameter (wall thickness is 10mm). The dotted line indicates the theoretically predicated

value by the TIGER code with the JCZ3 EOS.
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Non —ldeal Detonation Properties of Ammonium Nitrate ( II)

—Influence of confinement/diameter effect
on Detonation velocity of micro-prill AN—

Atsumi MIYAKE?®, Terushige OGAWA*
Shuji SAITOH**, Nobuo YOSHIDA***

In order to obtain a better understanding of the non-ideal detonation behaviour of am-
monium nitrate (AN), the detonation velocities of micro-prill AN were measured in steel
tubes with different wall thicknesses and inner diameters .

It was found that the tube diameter has a much larger influence on the detonation veloci-
ty than the confinement . The extrapolated detonation velocity to the infinite diameter
(3.83kn/s) shows a good agreement with that of Winning's data (3. 94kn/s), and it also
coincides with the calculated detonation velocity predicted by the TIGER code with the
JCZ3 equation of state .

(*Department of Safety Engineering, Yokohama National University,

156, Tokiwadai, Hodogaya-ku, Yokohama 240, Japan
**Mining Division, Kamioka Mining & Smelting Co . Ltd., 1—1, Oaza
Shikama, Kamioka-cho, Yoshiki-gun, Gifu 506—11, Japan
***Himeji Factory, Nippon Kayaku Co. Ltd .
3903—39, Toyotomi, Himeji, Hyougo 679—21, Japan)
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