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Fig. 1 Experimenfnl L*-Burner
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Fig. 3 a:Typical pressure traces.
b: Enlargement of principal part of the pressure traces with the indication of

that : the transition of from unstable to stable(Q)) and from unstable to
stable((D). Pressure fluctuation £14 has regular frequency that shown the
combustion is slightly unstable condition, on the contrary, §15 has random

frequency due to rough combustion.

¢ : Transformed data of typical pressure traces with stability limit.
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Table 1 Propellants formuiations and burning

Performances.
TX-23A DN
Designation Asahi
Chem. Co. (Daicel Co.}
Binder  [15% (CTPB!) | 148  (PU?)
oxidizer [74% (aP3) | 83%  (ANY)
Aluminum 9% None
Catalyst 2% 3%
Burning rate*| 4.3mm/sec.| 0.98mm/sec.
(Press. exp.?*) (0.465) (0.48)

*At 10 kg/cm?.
burning rate data.
ICarboxy-terminated polybutadiene

Extrapolation of

2polyurethanc
" 3ammonium perchlorate
“Aammonium nitrate
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Fig. 4 Stability map of the propellants with converted pressure histories. Left, for

TX-23A, has a slope of the limit line 1/-4.84 and right, for DN, has 1/-1,12,
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Fig. 6 Induction periods ploted on reduced
initial characteristic chamber length
associated with their pressure raise
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Fig. 6 Examples of various pressure raise patterns of firing test.
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Fig. 8 Pressure histories of propellants igni-
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An experimental study on low-frequency combustion instability
of solid rocket propellants

by N. Tsujikado*

The low-frequency combustion instability characteristics of two composite rocket
propellants, AP-CTPB (metalized) and AN-PU (nonmetalized), were examined using

small L*-burner.

The burning pressure-time histories were converted into log-log
plots of burning pressure vs characteristic chamber lengths.

The conversion made

us possible the rapid and precise estimation of instability limits of the propellants.

The reduced (initial) characteristic chamber length,

obtained from the firing test

data, are useful to evaluate the stability characteristics of ignition and combustion

of the propellants, and applicable to motor design.
(*Third Research Center, Technical R&D Institute, Japan Defense Agency

1-2-10 Sakae-cho, Tachikawa, Tokyo, 190)
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