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Study on the Ignition Margin of Fuel-Air Explosive Cloud
JIA Dawei!, HE Chao!,”ZHOU Tao!*, GUAN Xuan!

(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China)

Abstract: This study focuses on the scenarte in which the secondary initiation charge column is positioned at the periphery of
the cloud formed subsequent to thé/dispersiontof the fuel-air explosive (FAE). It conducts in-depth research on the initiation
margin of the cloud. A prototypefillédawith 12.5 kg of cloud-bursting agent was meticulously designed. The maximum radius
of the cloud was precisely/defegmined“through a series of dispersion tests. A 1 kg HMX-based explosive was employed as the
secondary initiation ChargeXcolwmn. Through comprehensive experimental investigations, including high-speed and
overpressure tests, fhe selationship between the distance of the charge column from the edge of the cloud and the initiation state
of the cloud was ¢stdblished, and the distance threshold was accurately determined. Using the peak overpressure at the edge of
the cloud as an index ftoaheasure the initiation margin, the threshold of the peak overpressure at the cloud edge that satisfies the
initiation conditions of the cloud was investigated via empirical formulas and numerical simulations. The peak overpressure
was further verified based on the critical energy flow criterion. The results indicate that placing a 1 kg HMX-based explosive at
the periphery of the cloud can also trigger the cloud to detonate, provided that the distance from the cloud edge does not exceed
0.5 m. When the energy of the secondary initiation charge column is adequate to trigger stable detonation of the cloud, the

location of the secondary initiation charge column exerts minimal influence on the detonation overpressure. To guarantee the
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initiation performance of the cloud, the peak overpressure at the edge of the cloud generated by the secondary initiation charge
column should not be lower than 5 MPa. This study takes into account the stringent conditions for cloud initiation, and the
research findings can offer support for the design of secondary initiation charge columns.
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Experimental study
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(a) Dispersion test time Sms (b) Dispersion test time 10ms
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(c) Dispersion test time 20ms (d) Dispersion test time 30ms
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Fig.4 Cloud dispersion status at the typical moment
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Fig.1 Variation curve,of'¢loud radius and dispersal time
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