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Fig.2 Burning rate and pressure exponent
data showing two high pressure ex-
ponent zones.

Fig.3 Schematic of L* burner
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Fig.4 Typical pressure-time records of L* bumer tests showing that very low-
frequency burning occurs only in the limited pressure range.
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Fig.6 Effects of pressure and conditioning tem-
perature on frequency showing that fre -
quency increases with increasing pressure
and decreases with decreasing temperature.
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Fig.7 Pressure and photo-intensity of oscil-
latory burning and steady burning.
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Low Frequency Instability of High Pressure Exponent
Double-Base Propellants

Naminosuke KUBOTA* and Junichi KIMURA®*

This paper describes the low frequency combustion instability in a solid propel-
lant of which pressure exponent is nearly unity. A simplified analysis which is a
modified version of the low frequency instability theories proposed by previous
investigators shows a good correlation between the predicted frequencies and the
experimentally observed ones. The propellant used in this experiment is consisted
of nitrocellulose/nitroglycerine based double base propellant with small amount of
plateau agents, The burning rate behavior is largely depended on the pressure
range, and high pressure exponent exists between 21 and 37 atm., The low fre-
quency combustion instability is encountered in this pressure range, and any com-
bustion instability is not seen in an L* burner above or below the pressure range.
The observed frequencies in the L* burner are 6 to 8 Hz, however. the oscillations
disappear as the L* increases. Consequently, the combustion instability domain
appeared to be a U-shape in the pressure vs L* plot., The experimental results
indicate that the lead time of burning rate oscillations relative to pressure oscillations
is identical to the characteristic time of the chamber,

(*Rocket Propulsion Laboratory, Third Research Center, Technical Research
and Development Institute, Japan Defense Agency, 1—2—10 Sakae,
Tachikawa, Tokyo 190, Japan)
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