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Effects of Particle Size on the Explosibility of Ammonium Nitrate

XIA Lianghong”, TAN Liu®, XU Sen™®, CHEN Xiang®, LIU Dabin"
(DSchool of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
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(3Shanghai Entry-Exit Inspection and Quarantine Bureau ( Shanghai, 200135)

[ ABSTRACT] To study the effect of particle size on the explosibility of ammonium nitrate, the partition test device of
United Nations was used to test the tendency of explosive velocity of ammonium nitrate with different particle sizes. The
results show that ammonium nitrate with particle sizes of 149-841 wm can overall detonate, while the detonation velocity and
damaging effects of witness plate will be different with the changes of particle sizes. When particle sizes of the samples were
in the ranges of 420-841 pm, 250420 pm, 177-250 pwm and 149-177 pm, the detonation velocity were 1166, 1336,
1607m/s and 1543m/s. The damages of witness plate exhibit 5. 4cm-deep dents, and 3. 05cm, 7. 95¢cm and 7. 10
cm-diameter perforated. From the results of destructive effect of witness plate and detonation velocity, it could be found that
with the same charge density, the smaller the ammonium nitrate particle size, the higher the detonation velocity and the
severer damage effects. Comparison of samples shows that when particle size is 149-177 um, the charge density of
ammonium nitrate is lower, and the detonation velocity and destruction effects reduced accordingly, indicating that the
charge density have significant effect on explosive properties of ammonium nitrate.
[KEY WORDS] properties of explosive; particle size; detonation velocity; destructive effect; scanning electron micro-
scope; charge density
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Prediction the Detonating Velocity of Elemental Explosives by Support Vector Machine

YANG Hui, YANG Jian’gang, FANG Xueqian
Xi’an Modern Chemistry Research Institute (Shaanxi Xi’an, 710065 )

[ ABSTRACT]  Aiming at the better explosive performance prediction for new energetic materials, the support vector
machine (SVM) method was applied to establish a predictive model for the detonation velocity of elemental explosive. The
relative molecular mass of explosives (M) , loading density (p) , and oxygen balance the percentage composition of carbon,
hydrogen, oxygen, nitrogen (w. .w, w, wy ), were selected as inputs of the support vector machine models. The results
of the model indicate that, the prediction results are in good agreement with the experimental values. The most relative error
is 4.79% and the least is 0. 04% . The prediction accuracy of the model is good, enabling a certain extrapolation. This
method can also provide guidance to predict other detonation parameters of explosives, and has practical applications.

[KEY WORDS] explosive; support vector machine; detonation velocity; predication



