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Abstract 
Explosions in coal mines, food processing facilities, metal working factories, and even everyday life oc-
cur with alarming regularity. Despite a long history of research and its importance to safety and defense 
applications, the physical mechanisms that govern the ignition and combustion of reactive dust remain 
relatively unknown.  Basic questions such as “What are the physical mechanisms that lead to self-
propagating dust explosions?”, “What are the ignition and combustion mechanisms of explosively-
dispersed reactive powder?” remain unanswered. This presentation will discuss an ongoing numerical 
simulation effort aimed at answering these and other fundamental questions.  This problem is ad-
dressed by solving a set of equations that couples a fully compressible gas to a kinetic-theory model for 
a granular medium that account for compaction effects and particle-particle interactions.   The results of 
these simulations indicate that shock propagation, granular mechanics, dust dispersal, ignition, and 
combustion of the particles are tightly coupled in a highly dynamic process.  Results discussing the igni-
tion and combustion mechanisms of reactive aluminum particles dispersed by a TNT-charge will be dis-
cussed.  The presentation will close by discussing recent work that is exploring the role of thermal radia-
tion on the initiation and propagation of dust explosions.      
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