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Abstract: Using * micro thermalcouple, copper stage guenched sample, SEM, flame color
photography technics, we had studied combustion phenomenon for typical modified double base
propellants. From the results we have put forward a hypothesis that the bubbles stretched from
the combustion catalyst could enhance solid heat release, which results in superburning at low
pressures , and the foam layer would be unburned propellant risiduals resulted from bubbles. Us-
ing a numerical calculation method for analyzing combustion wave structure of solid rocket propel-
lants, we can get the detail information of chemical reactions in the condensed phase. There would
be no condensed-gas interface, and the surface temperature would be no meaning. The results
show that there would be multistage reaction mechanism in solid phase and that the reaction
mechanism would be the same in condensed phase at different pressures, only the reaction heat re—
lease value would be different.
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Table 1 Composition of propellants

Composition/ % NC NG RDX Ct Others
g 34.5 25.2 30 3.3 7.0
o# 37.8 26 25 0 8.9
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Fig. 1 The u-p curves of 1° Fig. 2 Combustion wave curves for 1°
and 2° propellants propellant under different pressures
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Fig. 3 Flame photos for 1° propellant under different pressures

(a)

Fig. 4 SEM pictures for 1’ quenched propellant under 0.1, 1, 3 MPa
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Fig.5 T-x curves at different pressures
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Fig. 6 Heat release in the solid phase at different pressures
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