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Fig.1 Buring time for delay composition
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Fig.2 SEM of Si and delay composition
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Fig.3 XRD results of products
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Fig.4 Spectroscopy selected area and its results
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Table 1 Spectrum element distribution list and the theoretical

calculation values

element  weight percentage  values of theoretical calculation

O 23.20 13.16
Na 0.93 0

Si 11.59 27.00
S 10.01 4.81
Ba 47.34 20.58
Pb 6.94 34.45
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Table 3 Burning time of the delay composition

preparation  delay time ¢ S, buming rate v S,

method t/s /s /s v/mm-esT' /mm-s”' /mmes”
7.5 1.20

69 1.30

co-precipitation 7.23 0.43 1.25 0.073
7.2 1.25
7.3 1.23
5.8 1.55
6.1 1.48

hand-mixed 6.43 1.13 1.41 0.24
6.5 1.38
7.3 1.23

Table 2 Exothermic peak temperatures of delay composition
the first the second the third
method exothermic exothermic exothermic
peak/°C peak/°C peak/°C
co-precipitation 488.35 528.57 591.27
hand-mixed 478.91 586.92 654.64
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Note: 1) S, denotes the standard deviation of burning time;2) S, denotes the

standard deviation of burning rate
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Co-precipitation Preparation of Silicon Delay Composition and its Properties

REN Qing-guo', QIAO Xiao+jing', LI Wang-chang', PENG Chen-guang’
(1. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China;2. China Astronautic Publishing House, Beijing 100070, China)

Abstract. The silicon type delay composition was prepared by co-precipitation and hand-mixed . Based on the analysis of electron
microscopy, EDS spectra and X-ray diffraction, BaSO, and little (BaPb) SO, were found out and part of silicon and Pb,O, were
coated by BaSO, during the process of co-precipitation. The delay time and burning rate of the delay compositions were measured
by light-sensitive detector. Results show that the average burning rate of the delay composition prepared by co-precipitation is
1.25 mm - s~', slower than that of hand-mixed, which is 1.41 mm « s~'. The delay precision of the delay composition prepared
by co-precipitation was better than that of hand-mixed one. The standard deviation of burning rate of the co-precipitation
composition is 0.073, and that of the composition prepared by hand-mixed is 0.25.

Key words: military chemical; co-precipitation; delay time; delay precision; silicon type delay composition
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