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STUDY ON DY NAMIC MECHANISM OF
CELL WLAR STRUCTURE

HU Xiang-yu'? ,ZHANG De liang'
(1. LHD, Institute  Mechanics, Chinese Academy o Science, Beijing 100080, China;
2. National Laboratory o Explasion and Safety Science, Beijing Institute
d Technology , Beijing 100081, China)

Absract :In this paper ,the regular detonation cells were divided into the primary units,referred to as
sub-cellsof celular detonation. By examining the dynamic process of detonation waves propagating along
these sub-cdls theoretica analyd swas conducted to sudy the dynamic mechanismd the two-dimensona
idedlized detonation waves in gassous mixtures. Based on the theory of oblique shock waves ,a andytica
formula was derived to describe the relation between the Mach number ratio through triple-shock colligon
and the geometric propertiesdf detonation cells. From thisformula the incident angle can be d < caculat-
ed. By gpplying a nodified blag wave theory ,an anaytical nmodd was developed to predict the dynamic
process of detonation waves dong the sub-cell . The results calculated from the anaytical modd show that
detonation waves are firgd ,drengthened at the beginning of the sub-cedll &ter triple-shock colligons ,and
then decay until the detonation waves reach the sub-cell end. These andytica results were conmpared with
experimental data and previous numerical results ,the agreement between them gppears to be good ,in genr
erd .

Key wor ds :gasous detonation ,detonation cell ,cdlular gructure ,dynamic mechanism



