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Theoretical Study of Shock Wave Ignition of Aluminum Particles

HONG Tao
(Institute of Applied Physics and Computational Mathematics, Bejjing 100088, China )

Abstract: The ignition of aluminum particles behind shock waves is analyzed with three different criteria. Ignition
delay time with different Mach number of incident shock waves is obtained and compared with experimental results.
Theoretical results showed that aluminum particles is ignited at the temperature much lower than the melting point of
aluminum oxide in the flow field behind shock waves. In this work it is assumed that aluminum particles are ignited
as their temperature reaches the melting point of aluminum and all of the aluminum of particles are melted behind
shock waves. The ignition delay time obtained by this criterion is best agreed with experimental results. If oxided
layer on paiticle surface is thick enough, its ignition temperature is at the melting point of aluminum oxide.
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