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The Prediction of the Service Life of Solid Motor
Grain with Cohesive Cavities
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Abstract: Cohesive cavities often occur in the solid missile motor grain. The drain field analysis of the cohesive caviy is an
mportant problem to the evaluation of grain structural integrity. In this paper, a method to analyze the cohesive cavity s strain field is
presented. With accelerated aging test, the variation law of the extensibility of propellant in the storage period was obtained. Using three-
dimension viscoelastic finite element method, the Von Mises strain of the grain with cohesive caviies under inemal pressure and axial
acceleration loading was analyzed. In comparing the extensibility of propellant and the Von Mises strain of the grain i different sorage
period, the allowable maximum diameter of the cohesive caviy in different storage period was determined by the maximum Von Mises
strain criterion. The analysis of a practical motor shows that the analytical method and these conclusions are available for using solid
motor with cohesive cavities.
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Fig. 1 The rear part of 3D finite element model of the solid motor (1. middle slot 2. rear umbrella slot 3. rear slot)
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Fig.2 The Von Mises strain contour of the rear of the perfect motor grain and the region of presetting cohesive caviy
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Fig. 4 The Von Mises strain contour of the cohesive caviy stored 2 years which diameter is 7. Smm



18 2008 1

4
Von Mises
[31 5
Von Mises
< I
I (20°C) 2
& t , =
i
Von Mises A ¢
[ Il L.,
2
Von Mises 5 Von Mises
g Le Fig.5 The comparison of Von Mises strain of the grain with
&, , the variation law of the extensbility of propellant
&< &, R &> &
, 5.
6 , 8. 3mm; 10 )
7. 5mmy; 14 , 6. Omm , )
5
) Von
Mises N 5 D

[1] MengSY, Tang G J, Lei Y J. Strain Field Analysis of Solid Rocket Motor Grain with Cohesive Cavity| C]// Theory and Practice of Energetic
Materials, 2003 Intemational Autumn Seminar on Propellants, 2003: 270- 276.

[2] , , . 1. , 1999, 20( 5) : 39— 43.

[3] , , . [J]. . 2006, 27(4):
685~ 689.



