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Table 1  Physical properties of used ammonium
nitrate.
Loading density [kg/af) 800 - 850
Purity [wt. %) >99.0
Water content [wt. %) 0.09
Nitrogen content [wt. %] 33.8
Particle distribution [wt. %]
< 350 pm 1
350 - 600 13
600 - 850 32
850 - 1000 52
> 1000 2
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Fig. 1 Experimental set-up for pressure measuring system using the piezo-resistive

manganin gauge.
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Fig. 2 Typical pressure profile of the detonating
micro-prill ammonium nitrate.
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Table 2 Peak pressures of micro—prill ammonium nitrate.

Wall Tube Loading -
I.D. | O.D. . Booster* : Py. Pa. Po./Pea.
thickness length densi My
(mm) | (mmj | thickne engtt ® density | GBa) | (GFa) (=)
100 110 5 1000 600 810 2.0 3.1 0.64
1000 600 820 1.8 3.19 0.56
1000 600 830 1.9 3.28 0.58
1000 600 840 1.8 3.36 0.54
98 114 8 1000 600 830 2.1 3.28 0.65
1000 600 840 2.2 3.36 0.65
100 120 10 1000 600 840 2.1 3.36 0.63
1000 600 840 2.1 3.36 0.63
1000 600 840 2.2 3.36 0.65
1000 600 840 2.3 3.36 0.68
1000 600 870 2.3 3.63 0.63
100 130 15 1009 600 820 2.3 3.19 0.72
1000 600 820 2.6 3.19 0.82
1000 600 820 2.8 3.19 0.88
1000 600 830 2.7 3.28 0.82
100 140 20 1000 600 790 2.6 2.93 0.89
1000 600 800 2.7 3.02 0.89
1000 600 820 2.7 3.19 0.85
1000 600 820 2.8 3.19 0.88
100 160 30 1000 600 800 2.7 3.02 0.89
1000 600 800 2.8 3.02 0.93
1000 600 810 2.8 3.1 0.90
50 70 10 1000 150 790 1.4 2.93 0.46
1000 150 810 1.4 3.11 0.43
1000 150 840 1.5 3.36 0.45
100 120 10 1000 600 840 2.1 3.36 0.63
1000 600 840 2.1 3.36 0.63
1000 600 840 2.2 3.36 0.65
1000 600 840 2.3 3.36 0.68
1000 600 870 2.3 3.63 0.63
148 168 10 1000 1350 820 2.1 3.19 0.66
1000 1350 820 2.3 3.19 0.72
1000 1350 820 2.5 3.19 0.78
199 219 10 1000 2400 810 2.5 3.11 0.80
1000 2400 820 2.6 3.19 0.82
1000 2400 820 2.6 3.19 0.82
247 267 10 1000 3650 80D 2.6 3.02 0.86
1000 3650 800 2.7 3.02 0.89
1000 3650 810 2.8 3.1 0.90
299 319 10 1000 5400 820 2.8 3.19 0.88
1000 5400 820 3.1 3.19 0.97

*GX—1 Dynamite was used to initiate AN
**theoretically predicted values calculated by the TIGER code with the JCZ3 EOS
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Fig. 3 Peak pressures of micro-priil AN as a function of (a) wall thickness

(charge diameter is 100mm) and (b) charge diameter (wall

thickness is 10mm). The dotted line indicates the theoretically
predicted value by TIGER-JCZ3 at a density of 850 kg/m3.
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Fig. 4 Dimensionless peak pressures of micro-prill AN as a function of (a)
wall thickness (charge diameter is 100mm)and (b) charge diameter
(wall thickness is 10mm). The dotted line indicates the theoretically
predicted value by TIGER-JCZ3 at a density of 850kg/m?.
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Table 3 7y values for detonation gases of micro— prill ammonium nitrate determined by linear ap-

proximation of experimental values.

Wall thickness Charge diameter VoD* PoD** r

{mm] mm] {kn/s] (GPa] -]

5 100 2.72 1.34 2.53

10 100 3.06 2.40 2.24

15 100 3.18 2.63 2.19

20 100 3.23 2.74 2.16

25 100 3.27 2.80 2.17

30 100 3.29 2.85 2.15

infinite 100 3.40 3.07 2.13

10 50 2.29 1.35 2.22

10 100 3.06 2.24 2.47

10 150 3.32 2.53 2.62

10 200 3.45 2.68 2.69

10 250 3.52 2.77 2.7

10 300 3.58 2.83 2.76

10 infinite 3.83 3.12 2.90
* :Velocity of detonation
**:Pressure of detonation
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Fig. 5 Relation between the non-ideal detonation
velocity and pressure (varying density).
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Non —ideal detonation properties of Ammonium nitrate (II)

Influence of confinement/diameter effect on detonation pressure
of micro—prill AN

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

In order to obtain a better understanding of the non-ideal detonation behaviour of Am-
monium nitrate (AN), the detonation pressures of micro-prill AN in steel tubes with dif-
ferent wall thicknesses and inner diameters were measured by using the piezo-resistive
manganin gauge system.

It was found that the charge diameter has a much larger influence on the detonation
pressure than the confinement. The extrapolated peak pressure to the infinite diameter was
calculated as 3.1GPa. '

Based on the experimental results of the detonation velocity and pressure the adiabatic
exponents of the detonation gas products (y) were calculated in each conditions. Although
the r value remained constant (~2.2) when the confinement became heavier, it showed a
remarkable change with the increase of the charge diameter. The extrapolated y value to
the infinite diameter was obtained as 2.90 and it coincided with y calculated with the
TIGER code with the JCZ3 EOS.
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