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Tab.1  Explosives and structure parameters selected for train set

YEZY 24 FR M we/ % wy/ % wo/ % wy/%  p/(g+em) A8 Al
o AN AR R 196 24.49 4.08 57. 14 14.29 1.38 -0.408
IR = e = A e 174 20. 69 3.45 27.59 48.28 1.49 -0.552
FEJE L 287 29.27 1.74 44.60 24.39 1.71 -0.474
7S 3 =0 AL TR 208 34.62 5.77 46.15 13.46 1.10 -0.923
i B 95 0 5.26 50.53 44.21 1.66 0.084
TR A AR L TR 273 35.16 2.56 46. 89 15.38 1.58 -0.674
— 5 2R I D S A PR 524 22.90 3.05 58.02 16.03 1.60 -0.275
SR L 2R B o — A TR TR 269 26.77 4.09 53.53 15.61 1.48 -0.506
N, N-H L 150 16.00 4.00 42.67 37.33 1.65 -0.320
HEFRTR 257 37.35 2.72 43.58 16.34 1.55 -0.778
VAV (B SN2 439 32.80 1.14 43.74 22.32 1.60 -0.528
ZhHEEE A 210 34.29 0.95 38.10 26.67 1.63 -0.610
PPU 3 HHY 5 B B i PR T 384 28.13 3.13 54.17 14.58 1.57 -0.458
A R A T 243 34.57 2.06 46.09 17.28 1.57 -0.626
= 240 20.00 3.33 53.33 23.33 1.60 -0.267
2.,4,6- = fiH SR 224 32.14 1.79 28.57 37.50 1.72 -0.714
1,3,5-=h%ER 213 33.80 1.41 45.07 19.72 1.69 -0.563
T SR 227 37.00 2.20 42.29 18.50 1.61 -0.740
RN 229 31.44 1.31 48.91 18.34 1.76 -0.454
2,4 ,6-=fg L] - H 1y 243 34.57 2.06 46.09 17.28 1.68 -0.626
BRS 222 16.22 2.70 43.24 37.84 1.77 -0.216
i Ak H 85 452 15.93 1.77 63.72 18.58 1.73 0.071
2,3,4,6-PURH AR 273 26.37 1.10 46.89 25. 64 1.60 -0.322
K% 300 20.00 2.67 21.33 56.00 1.76 -0.533
RSN 228 31.58 1.75 42.11 24.56 1.72 -0.561
DU AR 5 H o 196 6.12 0 65.31 28.57 1.64 0.490
SR N B = iH R R 269 26.77 4.09 53.53 15.61 1.50 -0.506
TR 241 29.88 2.07 33.20 34.85 1.79 -0.631
2,4 ,6- =R FER I ik 243 34.57 2.06 46.09 17.28 1.59 -0.626
AL IR 2 Jas et 89 26.97 3.37 53.93 15.73 1.50 -0.449
yay B39 438 38.36 1.37 21.92 38.36 1.70 -0.913
[i] - — Al HE R 168 42.86 2.38 38.10 16.67 1.57 -0.952

A2 MR PTIRNE S R M A
Tab.2 Eexplosives and structure parameters selected for test set

YEZ 44 1 M we/ % wy/ % wy/ % wy/% p/(g-em™) ACF Al
gtz —ps 152 15.79 2.63 63.16 18.42 1.48 0
= — 106 22.64 3.77 60.38 13.21 1.38 -0.302
AR 247 29.15 0.81 38.87 17.00 1.74 -0.453
T T H L R A 206 23.30 2.91 46. 60 27.18 1.48 -0.388
iR 5 HH e 61 19.67 4.92 52.46 22.95 1.14 -0.393
Wit s 296 16.22 2.70 43.24 37.84 1.89 -0.216
AR AR T 318 30.19 1.89 50.31 17.61 1.68 -0.453
P BLA Y b i R 286 16.78 2.10 61.54 19.58 1.64 0
il Ak H- v 228 31.58 1.75 63.16 18. 42 1.60 -0.351
NTEIE IR 450 37.33 1.33 42.67 18.67 1.70 -0.676
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Tab.3  Predicted results of detonation velocity for train set

KEZ5 2 PR SCHGE/ (m - s7h) ME/ (m - s™") 52/ (m-s™") THXTIR 22/ %
B L ] U 6 600 6579.2 -20.8 -0.32
IR =0 H 5 = il e 7 300 7279.2 -20.8 -0.29
FEE L 7 850 7 620.2 -229.8 -2.93
3 =0 AL 5 100 5121.2 21.2 0.42
i 2 I 8 500 8479.1 -20.9 -0.25
TR A AR L TR 6 800 6 702.3 -97.7 —-1.44
— 45 2N U S AS FR TR 7 400 7 420. 1 20.1 0.27
=R EL O HE T o = R TR 6 440 6514.7 74.7 1.16
N,N-"H3E 4, 7 570 7 821.5 251.5 3.32
HEFRTR 6 500 6 433.8 -66.2 -1.02
VAV B N 1S 7 200 7221.2 21.2 0.29
ZhHEEE A 7 000 7 020.7 20.7 0.30
DU 3 R LB TR DY A R T 7292 7 050.3 -241.7 -3.31
L T A ik 6 800 6 830.8 30.8 0.45
Yl 7730 7 710.2 -19.8 -0.26
2,4,6-—HH LR 7 300 7279.7 -20.3 -0.28
1,3,5-—hHHEoR 7 350 7 078.6 -271.4 -3.69
o LA 6 890 6 627.9 -262.1 -3.80
RN 7 350 7 369.6 19.6 0.27
2,4,6- = fig 5L (] -H i 6 850 6 969.0 119.0 1.74
BRS 8 720 8 699. 1 -20.9 -0.24
i Ak H- 85 8 260 8239.9 -20.1 -0.24
2,3,4,6-PURH LR 7 630 7 633.1 3.1 0.04
K% 8 260 8 240. 1 -19.9 -0.24
AR 7 300 7 315.9 15.9 0.22
DU 5 H o 6 360 6 379.6 19.6 0.31
SR N B = iH R R 6 440 6 560.0 120.0 1.86
TRFIETRGFR 7 520 7 540.7 20.7 0.28
2,4,6- —FH B B ik 6 660 6 857.5 197.5 2.97
b IR 2 Js et 7 000 6 979.7 -20.3 -0.29
Vay B39 7 000 7 020.4 20.4 0.29
] - A R 6 100 6 120.4 20.4 0.33
Fo4 KGR R TR 2 R
Tab.4  Predicted results of detonation velocity for test set
FE2 245 S/ (m - s7") TG/ (m - s™") #E/(m-s™") AR IR E %
Mtk — 7 300 7 494.8 194.8 2.67
T A 6 760 6 978.0 218.0 3.23
EXGET RN 7 200 7242.1 42.1 0.59
TR T R R 7 100 7277.3 177.3 2.50
fil 3 H be 6 290 6307.1 17.1 0.27
LT o 9 110 9 055. 4 -54.6 -0.60
SRR A AR O TR 7 600 7 453.9 -146.1 -1.92
=R LA AL R e — A TR TR 7 860 7991.7 131.7 1.68
AL H 7 700 7 331.3 -368.7 -4.79
INTHEE IR 2 7 000 7 005.5 5.5 0.08
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Tab.5 Main performance parameters of the model

HReS% plEEs A
R 0.975 6 0.944 5
0 0.974 6 —
0’ — 0.944 9
E/(m-s™") 114 172
E\/% 1.03 1.83
n 32 10

AN AR Y32 7 HRARZE T 50 114 m/s F172 /s,
K2R K ZHE 7 000 ~8 000 m/s,100 m/s /¢
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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 )
@National Quality Supervision and Inspection Center for Industrial Explosive Materials (Jiangsu Nanjing, 210094 )
(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



