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Fig. 1 (a)Cross section of an ideal embedd-
ed metal wire with long perimeter.
(b)Cross section of embedded metal
wires in a bundle.
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C. = 0.325 callg-K
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Table 1 Physical constants and parameters used in

calculation.
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Burning Rate Increment of Solid Propellant
with Embedded Metal Wires in a Bundle

by Masafumi TANAKA* and Kenji MORISAKI*

The burning rate characteristics of double base propellant with embedded metal wires
in a bundle, in stead of with a single wire alone, were studied. As a result of the combustion
experiments of strand samples, it was shown that the burning rate increment is large when
each wires are embedded closely without twist and they interact thermally each other with
their surface areas sufficiently exposed to combustion gas. In the range of this experiment
the embedded metal wires in a bundle can augment 30 —40% of the maximum burning rate
obtained by a conventional single wire with optimum diameter. The pressure exponent of
the propellant with wires in a bundle is not so large as that with a single thin wire. As an
ultimate case of this method, based on the combustion theory of double base propellant, we
discussed the burning rate characteristics of the propellant with innumerable embedded
metal wires which have infinite surface areas. As a result of the calculation, it was shown
that the high burning rate can be achieved even in a small area ratio of the metal to pro-
pellant surface and that the maximum burning rate is about 10cm/s at the pressure of 5
MPa.

(*Department of Aerospace Engineering, The National Defense Academy
1—10—20 Hashirimizu, Yokosuka, Kanagawa 239, Japan)
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