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COMBUSTION MECHANISM OF HMX

by Satoshi SAKAMOTO*

The combustion mechanism of HMX (cyclotetramethylene tetranitramine) was
investigated to determine parameters that control the burning rate in combustion
wave. Measurements of the burning rate, combustion wave structure and ther-
mochemical properties were conducted mainly using the pressed pellets in a chimny
type strand burner with video recording and fine thermocouple technique. The burning
rate of HMX increases linearly with increasing pressure in a In (pressure) vs In (burn-
ing rate) plot. The pressure exponent of burning rate is determined to be 0.66. The
luminous flame stands some distance above the burning surface. The flame standoff
distance decreases with increasing pressure. The overall order of the reaction in the
gas phase to produce the luminous flame is 1.90. This indicates that the reaction in
the gas phase is bimolecular. The heat of reaction in the burning surface of HMX is
determined to be 300 kJ/kg without dependence on the pressure. The heat feedback
from the gas phase to the surface reaction zone increases with increasing pressure.
Thus the burning rate of HMX is controlled by the heat of reaction in the surface
reaction zone and also by the heat feedback from the gas phase to the surface reac-
tion zone.

(*Propulsion System Research Center, Daicel Chemical Industries, Ltd.,

805 Umaba, Ibogawa-cho, Ibo-gun, Hyogo 671-16, Japan.)
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