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CHARACTERISTICS OF 1-D FLOW FIELDS ON THE
BOUNDARY OF COMBUSTION FRACTURE
IN SOLID PROPELLANT

Han Xiaoyun Zhou Jianping
(Dept. of Aerospace Technology. National Univ. of Defence Technology. Changsha. 410073)

Abstract: The characteristics of 1-D flow fields were simulated on the boundary of combus-
tion fracture in solid propellants on the condition of pressurization in chamber. The high tempera-
ture combustion gas was drived into crack by the pressurization. so that there were spreading pro-
cesses of pressure wave and combustion flame. When the pressure wave front got to the close tip of
the crack, there must be a shock which would make the pressure increasing rapidly at the tip
port. Therefor, in the direction of pressurization rate inceasing. there must be the phenomena of
flame spreading deceleration, abrupt pressurization, prior ignition and flame spreading acceleration
one after another at the crack tip. So the internal relations are established among the phenomena
which were described in literatures. and four kinds of combustion {lame spreading curves are de-
scribed in this paper.

Subject terms: Solid propellant, Propellant combustion. Erosive burning crack . Flame propa-
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Fig. 1 The characteristics of 1-D flow field in crack.
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Fig. 2 Effect of surface roughness on ignition Fig.3 [Effect of length on abrupt
front propagation pressurization at crack tip
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The three curves of (a) upwards and those of

(b) downwards: e=0.08, 0.16, 0.32mm
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Fig. 6 Four kinds of combustion flame spreading

curves
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