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Study on reduction of waste grain rate for semi-spherical

conic-column grain
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Abstract: In order to reduce the waste grain of the semi-spherical conic-column grain, a
model was built with the UG NX software and the calculations were programmed with the
MATILAB software, the relations between the waste grain rate and the design parameters
were obtained. The calculated results showed that the larger radius of circular groove meant
the smaller waste grain rate and the decrease of waste grain rate. There was a negative corre-
lation between the waste grain rate and the radius of the inner hole, the larger value meant
the smaller waste grain rate. There was an approximate parabola relation between the waste
grain rate and the radius of the circular center of the circular groove. When the value became

big, the waste grain rate increased first and then decreased. The waste grain rate is approxi-
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mately linear with the length of the cylinder, the larger value meant the higher residual rate.

The maximum relative error between the calculated result and the actual data was 0. 084 %.
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semi-spherical conic-column grain; waste grain rate; burning law;

solid rocket motor; geometric combustion
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Table 1 Data comparison between calculate and extract
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Table 2 Change process of design parameters

R 5k 2
kR e r R, R; L, oy
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JH% r  0.07D 0.1D 0.27D 1.73D 7.73
J4% r.R, 0.07D 0.18D 0.27D 1.73D  7.26

W r,R,,R, 0.07D 0.18D 0.43D 1.73D  6.31

W r.R,,
R;,L,

0.07D 0.18D 0.43D 1.44D  4.55

i
i
i ]
a3t i
> i
N —— Beginning |
— — Adjust r !
--- Adjustr, R,
L[ —--- Adjust 7, R,, R,
......... Ad_just r, Rz, R3= Lz i

0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
elD

[ 12 PRTEBE A 25 S e Bk it ¢
Fig. 12 Relation of the burning area and the changes
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