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Table 1 Calculated detonation properties of ammonium nitrate
by different codes for a initial density of 850kg/of .
Detonation Cc-J Cc-] Heat of
Name of code EOS velocity pressure temperature detonation
(kn/s) (GPa) (K) J/s)
TIGER JCZ3 4.01 3.5 1660 1470
TIGER BKW 4.7 4.9 1080 1480
KHT® KHT 4.23 3.9 1290 1480
DTONATE® Cook 3.60 2.7 1820 1620
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Table 2 Physical properties of used ammonium nitrate

Sample A B Cc D E
Loading density (kg/of') 910—980 960—1050 920—940 800—860 800—850
Purity (wt. %) >99.0 >99.9 >99.0 >99.0 >99.0
Water content(wt. %) s T 0.06 0.07 0.09
Nitrogen content(wt. %) 34.1 34.3 34.0 33.7 33.8
Particle distribution(wt. %)
< 125¢m 52
125— 210 38 2
210— 350 10 6 1
350— 600 27 13
600-— 850 57 32
850—1000 8 5 52
1000—1400 23 2 2
14001700 46 11
1700—2000 18 21
2000—2400 18 51
>2400 15
(*not be detected)
BOOSTER SHOCK SENSITIVE PROBE Feuond] I g;zan
o:r:mnon SPECIMEN sTEEL Tuee I
hd l.’ O AN A ﬂ Jjoscreol | o og¢
:‘_I .-.,..-_ DR <. .. PR SCOPE
L————sr:u BLOCK —-_Jj
e UNIT MM
1060 A

Fig. 2 Experimental set-up of 4 inches steel tube test.
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Table 3 Detonation velocities of five types of ammonium nitrate
in 4 inches steel tubes

Density ng. ult * Vd,/ V“,
Sample | (\/w) | (w/®) | G/ (-)
A 910 2.45 4.20 0.58
920 2.70 4.2 0.64
960 2.80 4.37 0.64
960 2.40 4.37 0.55
980 2.55 4.44 0.57
B 950 failure 4.37
990 failure 4.47
1040 decay 4.65
1050 decay 4.69
C 930 failure 4.27
930 failure 4.27
930 failure 4.27
D 800 decay 3.85 -
830 1.80 3.94 0.46
850 decay 4.01
850 1.75 4.01 0.44
860 1.70 4.04 0.42
E 810 2.85 3.88 0.73
820 2.80 3.91 0.72
830 2.85 3.94 0.72
830 2.70 3.94 0.69

* : Observed detnation velocity
** : C—J detnation velocity calculated by the TIGER code with the

JCZ3 EOS
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Non-ldeal Detonation Properties of Ammonium Nitrate ( I )
— Detonation velocities in 4 inches steel tubes—

by Atsumi MIYAKE®, Terushige OGAWA*
A. C. VAN DER STEEN** and H. H. KODDE**

In order to obtain a better understanding of the non-ideal detonation behaviour of am-
monium nitrate (AN), the detonation velocities of five types of AN were measured in the 4
inches steel tubes.

Although powdered and micro-prilled AN showed stable detonations, crystalline and high
density prilled AN failed to detonate. As low density prilled AN showed a stable detonation
three times out of five trials, the testing condition seemed to be the critical one for a
self-sustained stable datonation.

The ideality of observed detonation velocities were evaluated as 40 to 75% of the
theoretically predicted values calculated by the TIGER code with the JCZ3 EOS.

(*Department of Safety Engineering, Yokohama National University, Tokiwadai

156, Hodogaya-ku, Yokohama 240, Japan
**Prins Maurits Laboratory TNO,
P. 0. Box 45, 2280 AA, Rijswijk, The Netherlands)
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