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Application of Near-infrared Spectroscopy Analysis Technology in
Stability Testing of Propellants

Xu Yin, Zou Jian, Huang Luting, Ma Lingling, Bai Yifan
(No. 25 Team of No. 32228 Unit of PLA, Nanjing 211133, China)

Abstract: In order to address the shortcomings of traditional laboratory methods for detecting the stability of
propellants, this study explores the use of near-infrared spectroscopy analysis technology for its detection. Establish
quantitative analysis models for typical single base and double base drugs based on chemometric software, and apply and
validate the models in practical situations. The results showed that the correlation coefficient (RC) of the calibration
samples was 0.98, and the relative deviation between external and internal validation was below 5%. The accuracy of the
calibration model was good. Compared with traditional detection and analysis methods, near-infrared spectroscopy analysis
technology has a qualitative improvement in analysis speed, cost, and environmental protection, achieving rapid, accurate,
and environmentally friendly detection of propellant stabilizer content and judgment of propellant stability.
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i A o e L s L 3
1 1.49 16 1.42 31 1.27 46 1.27
2 1.52 17 1.35 32 1.27 47 1.13
3 1.41 18 1.45 33 1.15 48 1.28
4 1.36 19 1.44 34 1.30 49 1.20
5 1.45 20 1.38 35 1.16 50 1.25
6 1.46 21 1.46 36 1.26 51 1.42
7 1.38 22 1.39 37 1.24 52 1.58
8 1.28 23 1.52 38 1.30 53 1.59
9 1.32 24 1.42 39 1.34 54 1.42
10 1.33 25 1.35 40 1.22 55 1.53
11 1.27 26 1.46 41 1.38 56 1.67
12 1.53 27 1.44 42 1.40 57 1.54
13 1.42 28 1.33 43 1.28 58 1.70
14 1.38 29 1.32 44 1.33 59 1.51
15 1.29 30 1.42 45 1.37 60 1.60
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5 R ERA 5 FPEAM | FAF OFEA (AT FEA
1 2.33 16 2.41 31 2.26 46 1.77
2 2.36 17 2.42 32 2.29 47 1.62
3 2.40 18 2.46 33 2.13 48 1.61
4 2.23 19 2.44 34 2.23 49 1.59
5 2.26 20 2.41 35 2.28 50 1.52
6 2.36 21 2.36 36 2.23 51 1.49
7 2.31 22 2.36 37 2.22 52 1.54
8 2.37 23 2.39 38 2.23 53 1.56
9 2.44 24 2.35 39 2.23 54 1.54
10 2.41 25 2.37 40 2.30 55 1.55
11 2.31 26 2.36 41 2.29 56 1.54
12 2.46 27 2.39 42 2.32 57 1.58
13 2.41 28 2.41 43 2.19 58 1.62
14 2.49 29 2.40 44 2.14 59 1.55
15 2.42 30 2.44 45 2.14 60 1.64
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6 2.05 12 1.81 18 1.49
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xS BELHAAR KRB IENEMNRE
A5 ASMa T m AL 1 £ 1%
1 1.38 1.37 0.72
2 1.28 1.30 1.56
3 1.32 1.35 2.27
4 1.33 1.30 2.26
5 1.46 1.42 2.74
6 1.39 1.42 2.16
7 1.52 1.47 3.29
8 1.42 1.38 2.82
9 1.35 1.40 3.70
10 1.46 1.42 2.74
11 1.44 1.46 1.39
12 1.33 1.30 2.26
13 1.32 1.35 2.27
14 1.42 1.39 2.11
15 1.24 1.21 2.42
16 1.21 1.18 2.48
17 1.06 1.05 0.94
18 1.12 1.08 3.57
19 0.90 0.93 3.33
20 0.84 0.87 3.57
T WELGHAAR-FFEIEHWHENRE
A5 AR ol A 1 % /%
1 2.33 2.43 4.29
2 2.36 2.30 2.54
3 2.40 2.49 3.75
4 2.23 2.28 2.24
5 2.26 2.20 2.65
6 2.36 2.47 4.66
7 231 2.25 2.60
8 2.37 2.30 2.95
9 2.44 2.49 2.05
10 2.41 2.50 3.73
11 231 2.37 2.60
12 2.46 2.40 2.44
13 2.41 2.45 1.66
14 2.49 2.42 2.81
15 2.21 2.29 3.62
16 2.25 231 2.67
17 1.90 1.87 1.58
18 1.95 1.88 3.59
19 1.77 1.71 3.39
20 1.62 1.65 1.85

R 10 BELHFHINGZREREIERIHE X R E

F5 (5L A &) A% w44 1 £ 1%
1 1.49 1.44 3.36
2 1.52 1.55 1.97
3 1.38 1.41 2.17
4 1.60 1.62 1.33
5 1.08 1.12 3.43

F 11 WEKRHHIIE KB IEREITRE

F5 (5L A &) A% w44 1 £1%
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5 1.46 1.50 1.88
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5 2.21 2.26 2.23
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