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Research on influence of diameter ratio-and length-diameter
ratio-on structural integrity of solid propellant
under temperature loading
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Dalian Maritime Universty, Dalian 116026, China;
2 School of Aeronautics Science and Technology ,
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Abgtract : To investigate the influence of nhumber m and length-diameter ratio on struc
tural integrity of solid propellant under temperature loading ,t he thermovi scoelastic large de-
formation incremental constitutive equation was derived from Total L agrangian method. Nine
different numbers m and e ght length-diameter ratiosfor calculation 72 model s were selected
to measure the effects on the structural integrity. The results show that ,number m and
length-diameter ratio have cooperative eff ectson the maximum value of equivalent Von Mises
stress and strain. If the length-diameter ratio is larger than 3 ,it’ s concluded that the maxi-

mum val ue of equivalent Von Mises stress and strain are mainly determined by number m of
wlid propellant.
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Fig.1 Structure of solid rocket motor
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9
1 Prony
Table 1 Parameters d prony progression
i 1 2 3 4 5 6 7 8
E/ MPa 1. 409 3.3895 -0.151 1.8233 -0.8319 1.069 5 -0.529 1 0.694
2
Table 2 Parameters of materials
/ / /
(W/'m- K) (/kg- K) (kg/ m?) (1/ K / MPa
0.59 1256.1 1750 1.714 x 10 0.49 —_—
0.29 2 261 1280 1.714 x10* 0.49 24.178
27.63 512.91 7 850 1.1x10° 0.29 1.961 4 x 10°
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