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THE ANALYSIS OF FAILURE OF NOZZLE
BURNED-THROUGH IN SOLID ROCKET
MOTOR TEST

Li Zhengzhong Wang Bingxun Cai Guobiao Jin Rong

(School. of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract: According to the failure of nozzle burned-through in a large solid rocket motor during
ground tests, a series of diagnostic investigation has been carried out. Firstly, the derivative of radius
of the nozzle contour along the axis of nozzle is analysed. It is found that, the discontinuity of exists
at the joint point of contour curve. Secondly, a set of comparative simulation tests for nozzle contour
is carried out. It is demonstrated that serious burning erosion occures behind discontinuous point of
contour profile in the divergent section. However, burning erosion do not occurs completely in the
divergent section without discontinuous point. By using the aerodynamic computation of prototype
nozzle, the eddy system is found in the area near the discontinous point of dirivative of contour profile
in the divergent section. A modified contour design of nozzle contour is suggested in the paper. That
is, the circular are is replaced by a cosine curve, the derivaction of which is continuous at the joint
point of nozzle contour. Thus the nozzle burning-throught can be avoid.
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