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[ABSTRACT] In order to study the response characteristic of composite propellant ( PBT/HMX/AL/AP/BU) under
different cook-off conditions, DSC was used to measure the thermal decomposition characteristic of the composite propellant
and each of its single components. The initial decomposition temperature of the propellant is 187.27 °C, and that of BU is
192.95 °C which is the lowest among all components. Thus, the thermal decomposition process is started from BU. The
internal temperature field distribution of the composite propellant subjected to fast/slow cook-off test was also studied.
Results indicate that the temperature distribution of the propellant is non-uniform in the fast cook-off test. 90 s after the
ignition, the central temperature of the sample is only 85 °C , the pipe cap is ruptured and the combustion reaction occurs.
Whilst the temperature distribution of the propellant is uniform in the slow cook-off test, the internal and the environmental
temperatures are both 133 °C. The pipe was completely broken, and a detonation reaction happened. Thus, in the slow
cook-off test, since the internal temperature distribution is uniform, and most of the samples are in the critical reaction tem-
perature, once an excitation occurs, the destructive effect will be more serious than that in the fast cook-off test.
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Fig. 1  Photograph of test sample
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Fig.2 Fast cook-off experimental apparatus
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Fig.3  Slow cook-off experimental apparatus
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Fig.8 Slow cook-off curve of PBT and BU
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Fig. 9  Slow cook-off curve of composite propellant
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