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Fig. 2 Apparatus for continuous measurement
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Continuous Measurement of Burning Rate of Solid
Propellant with Embedded Metal Wires

Masafumi TANAKA* and Kenji MORISAKI*

The burning rate of solid-propellant strand with embedded metal wires was con-
tinuously measured by the use of the time dependent decrease of the strand weight. There
are four phases in the progress of the propellant combustion. In the first phase propellant
burns steadily, holding flat surface, with the ordinary burning rate. In the second phase the
conical burning surface begins to be formed from the periphery of the metal wire and the
conical surface spreads toward the side surface of strand. Then in the third phase pro-
pellant burns with enhanced constant burning rate. At last, in the fourth phase instan-
taneously propellant burns more rapidly near the end of the wire. Some embedded metal
wire diameter gives a minimum duration of the first phase and then the burning rate in the
third phase takes a maximum value. It was shown that the duration of the second phase and
its transient burning area can be calculated from a simple model in which the burning rate is
increased step-wisely along the embedded metal wire.

(*Department of Aeronautical Engineering, The National Defense Academy,

1—10—20 Hashirimizu, Yokosuka, Kanagawa 239, Japan)
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