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Abstract: The mechanism of the flame-detonation transmission among multi-stage sequences in aerospace pyrotechnic
system is indefinable, which leads to a great risk for launching missions. In this study, the suppression and re-initiation of
detonation during its propagation process in the inert isolation of structures were investigated through both one-dimensional and
two-dimensional numerical simulations, and the influences of chemical reactivity on the critical values of isolation length and
explosive loading size were researched simultaneously. The results indicate that the re-initiation of detonation in both numerical
dimensions are caused by the hot spot effect occurred on the interface between inert zone and reaction zone, in which the critical
isolation length for detonation ignition is proportional to the reaction activity. The relationship between chemical reactivity and
explosive loading size is more complicated, and the differences between one-dimensional and two-dimensional computations are
determined by the oscillation and collision of transversal waves in detonation flow field.
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Fig.1 The numerical model of the flame-detonation
transmission among multi-stage sequences
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Tab.1 The critical val%?fl%i%?lilﬁﬁon section length and

loading explosive quantity in one-dimensional computations of
different activation energy

Eq/(RTo) 26.0 28.0 30.0 32.0 34.0
Ocr /mm 34.6 19.9 12.9 4.9 1.4
ler /mm 46.9 24.9 56.0 28.2 27.9
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Fig.2 One-dimensional correlation among the pressure,

reaction proceeding and temperature on different time-steps in
the process of the flame-detonation transmission link (gray
region represents the inert isolation section)
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Tab.2 The critical values for both isolation section length and

loading explosive quantity in two-dimensional computations of
different activation energy

EJ/(RTp) 26.0 28.0 30.0 32.0 34.0
Ocr /mm 27.0 19.0 15.0 9.0 5.0
ler /mm 28.2 24.6 20.9 213 20.4
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Fig.3 Two-dimensional distributions of pressure in the

process of the flame-detonation transmission of typical
time-steps
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