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To derive universal rules for large diameter detonation initiation in our
enhanced reflection type large bore PDE initiator, the propagation limit of a diverging cylindrical
detonation wave, and the necessary condition for transition from a cylindrical wave to a toroidal
detonation wave were investigated in this research. The main results of this research are as follows: 1)
the propagation limit of the cylindrical wave depends on the ratio of wave curvature to detonation cell
size, and the threshold value of this ratio is 1/16, 2) the necessary condition for a successful
transition from cylindrical to toroidal detonation is to make the toroidal path width less than half of
the cylindrical path width, and to make the cylindrical path width wider than about four times that of
the detonation cell size.
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