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Fig. 1 Raw near infrared spectra of 48 samples
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Table 1 The quantitative calibration model parameters of

various components

component RMSEC RMSEP re ry

NC 0.007582 0.014220 0.994520 0.981394
NG 0.008201 0.010530 0.991221 0.986090
RDX 0.006608 0.008883 0.996138 0.993298
water 0.021978 0.023125 0.986726 0.985904

Note: RMSEC is the root mean squared error of calibration, RMSEP is the root
mean squared error of prediction, r_is the correlation coefficient of cal-

ibration, ry is the correlation coefficient of prediction.
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Fig.3 The internal predicted results of sample systems
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Fig.4 Changes in predicted values of various component for sample
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Table 2 Comparison of the predicted values and actual ones

of various components for samples

component finally predicted true absolute relative
values/% values/%  errors/% errors/%

NC 25.14 26.18 1.04 3.97

NG 13.72 13.11 0.61 4.65

RDX 11.12 11.85 0.73 6.16

water 50.28 48.65 1.63 3.35
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Rapid Test of Modified Double-base Propellant Component Uniformity by NIR Spectroscopy

CHENG Shi-chao', LIN Xiang-yang', LI Yan', JIAN Gui-xing’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Shanxi North Xing'an Chemical Industry Co.
LTD, Taiyuan 030008, China)

Abstract: To establish a rapid quantitative test method of blending uniformity of modified double-base propellant components, a
near infrared (NIR) spectrometer was adopted to test the double-base absorbed sample and to quantitatively analyze the contents
of each component and their dispersion uniformity. Firstly, based on sample testing, the quantitative calibration models of the
components: nitrocellulose( NC) , nitroglycerine(NG) , cyclotrimethylenetrinitramine (RDX) and water were established and the
correlation coefficients of each. component model are more than 0.98, and the mean values of components’ absolute errors ob-
tained by internal validation are less than 2% . Then NIR spectra of samples in the blending process were continually collected.
The component contents of sample were predicted by the established models. The absolute errors of the predicted results and the
actual values are less than 2% . The blending uniformity of sample was analyzed by coefficient of variation ( CV) method for the
contents of each component and and moving block standard deviation ( MBSD) method for the original spectra of samples. The
CV values of each component are less than 1.5% , while MBSD value of the sample is less than 0.001. Two kinds of evaluation
indexes have reached steady state after 2.5 min, indicating that sample components had uniform distribution. Results show that it
is feasible to use near infrared ( NIR) spectroscopy to test the blending uniformity of modified double-base propellant components.
Key words: material test and analysis; near infrared( NIR) ; modified double-base propellant; absorbent powder
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