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Studies on Delay Powders (IV)

The Oscillatory Burning of Delay Powders.

Shoji Nakahara and Tsutomu Hikita

Oscillatory propagation is observed in the
buming of delay powders and at the same
time immediately behind the wave front the
layerwise cracks are produced which may
be intimately related to the oscillation of
the bumning. Wave lengths and widths of
these oscillations change with loading dens-
ity, diameter of reducing agents, construc-

tions of delay elements and soon. A mech-
anism of oscillatory burning and reasons of
appearance of layerwise cracks or striped
patterns are explained here. And relations
between the accuracy of delay time and the
oscillatory burning of delay powders are
also stated.
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Fig. 1 Congigurations of ribbon propeliant.
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Fig. 2 (a),(b) and (c) are the three partial
fundamental configurations, and (d) and (e)
the patterns of association of (a),(b) and

(e).
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Fig. 3 Correspondence between round and
rhombic partial configurations.
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Fig. 10 8'/zr? versus w/r.
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Recent abvance in

Some effects of charge con-

Consideration on Solid Propellant Grain

Configurations Especially in Case of

Internal Neutral Burning

Take6 Shimizu

‘The aim of this paper is to find similarity
relations of burning area, web thickness etc.
among some grain configurations practically
used, especially in case of internal neutral

side burning.

2 (109)

A configuration of a grain cross section
generally consists of three kinds of partial
units, whose burning surfaces are parallel,
external round and internal round as shown
by (a), (b) and (c) in Fig. 2. It is important

TRAEKBLE



to know the existence of a rhombic unit
which has the same burning characteristic
-as a external round unit as shown in Fig. 3,
and this correspondence principle is effec-
tively applied to filling the port area of the
grain by the rhombic unit in place of the
Tound.

The characteristics of grain configurations
are discussed mainly in case of star and gear
forms which are shown in Fig. 5 and 6
respectively. We find that L/r, S/zr* and
S’[zr* are functions of w/r and n, where L
is the length of burning line as shown by
symbol & in Fig. 5, r the radius of the
grain, S and S’ the cross sectional area of
the neutral buming part and that of the final
grain  fragment respectively, w the web

thickness, and # the number of the unit con-
figurations in one cross section (for example
in Fig. 5 the upper shows #=6 and the
lower n=4).

The curves in Fig. 8,9 and 10 show these
relations, and we find in them that if the
two different configurations have the same
values of w/r and n, then their values of
Lir,Sfzr* and §'/zr must be equal. This
theory should be very usefully applied to
designing.

The wave configuration, shown in Fig. 7,
should be connected to the web end of the
star form and it shows nearly neutral bumn-
ing characteristic.

(Dainippon Celluloid Co. and Hosoya Fire-
works Co.)
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