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Tab.1 Detonation parameters of several common explosives
Yizs 'l%ﬁv_l %iﬁ/_] i %Z%/_I JRiL/ W /
(mJ - kg™") (m-ms™") GPa (L-kg™") K (g+em™)
TNT 5.066 6.932 20.94 620 2589 1.68
RDX 5.820 8.380 29.39 908 3700 1.70
HMX 5.677 9.124 31.35 782 3038 1.84
PETN 5.895 8.300 28.74 790 3816 1.70
el )L 4.731 7.400 24.31 672 3248 1.63
A Hh 6.699 7.700 25.30 715 4000 1.60
o B SR N AR R ) R
k2 MXAEEH
Tab.2 Correlation coefficient matrix
X, X, X, X, X, X,
X, 1. 0000 0. 3800 0. 3906 0. 4231 0. 7506 -0.0881
X, 0. 3800 1. 0000 0. 9847 0.7603 0. 2895 0.7646
X, 0. 3906 0. 9847 1. 0000 0. 8383 0. 4047 0. 6717
X, 0. 4231 0.7603 0. 8383 1. 0000 0. 5457 0.3771
X 0. 7506 0. 2895 0. 4047 0. 5457 1. 0000 -0.3772
Xe -0.0881 0. 7646 0. 6717 0.3771 -0.3772 1. 0000
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Y, =0.3019X, +0.5025X, +0. 5149X, +0. 4703
X, +0.2815X, +0.3014X;

Y, = - 0. 4823X, + 0. 2025X, + 0. 1290X, -
0.0611X, —-0. 6038X +0. 5843 X,
A3 AR AR TRER R RTRE
Tab.3 Eigenvalue, contribution ratio and cumulative

contribution ratio of correlation coefficient matrix

5 R BTRRAE/ % FRUTRCR %
1 3.56997 0.5950 0.5950
2 1.83619 0. 3060 0.9010
3 0.43221 0.0720 0.9730
4 0.15318 0.0255 0.9985
5 0.00846 0.0014 0.9999
6 0. 00000 0. 0000 1.0000
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Tab.4  Eigenvector of principal component

Y, Y,
X, 0. 3019 -0.4823
X, 0. 5025 0. 2025
X, 0.5149 0. 1290
X, 0.4703 -0.0611
X; 0.2815 -0. 6038
X 0.3014 0. 5843
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Tab.5 Principal component score

FEZY Y, Y,
TNT —2.7472 0.8536
RDX 1.6291 -0.3015
HMX 1.8829 1.8630
PETN 1.0392 -0.4563
e L —1.7378 0. 1960
AL H -0.0663 -2.1549
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Tab.6 Composite score and sorting

12y Y He
TNT —1.5243 6
RDX 0.9735 2
HMX 1.8762 1
PETN 0.5314 3
L -1.0811 5
iE AL H 0 -0.7756 4
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Evaluation of Explosive Detonation Performance by Principal Component Analysis ( PCA)

WANG Fei,HE Zhongqi, CHEN Wanghua
School of Chemical Engineering,Nanjing University of Science and Technology ( Jiangsu Nanjing,210094 )

[ ABSTRACT]

sive damage ability, but also the premise for the explosive design, development and optimization work. To achieve a reason-

]The detonation performance is not only an important indicator of the comprehensive evaluation for explo-

able assessment of the explosive detonation performance, five detonation parameters, such as the heat of explosion, velocity
of detonation, pressure of detonation, volume of explosion, temperature of explosion, require comprehensive consideration
and calculation. Principal component analysis based on multivariate statistical techniques is attempted to apply to analyzing
and evaluating detonation parameters of TNT, RDX, HMX and other ordinary explosives. The results showed that the over-
lap ratio of the detonation parameters is high with the contribution rate of the main ingredients to be up to 90. 1% . The ex-
plosion heat and the detonation velocity can only be referred in the comprehensive assessment of the detonation perform-
ance. Finally a comprehensive evaluation function with the contribution rate of the first and second principal components is
constructed. It can be seen that the sorting of detonation performance of common explosives is consistent with their empiri-
cal power value, therefore, the assessment is valid, and worthy of promotion.
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