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Evaluation of performances of an oyver storage solid rocket motor

SHEN Wei, HUANG Wer dong,—YANG Xinryi

(Department-of Aerocraft Engineering,

Navy Aeronautical Engineering Institute, Yantai 264001, China)

Abstract: -In order\to evaluate the performances of anoverstorage solid rocket motor
(SRM) ; the solid rocket\motor already stored for 14 years was disassembled. The mechani-
cal property and deflagration performances of the solid propellant were measured. The
three dimensional interior ballistic model for igniting process of the SRM was analyzed by
numerical simulation. The finite element model (FEM) of the SRM was developed. Based
on the grid face of computational fluid dynamics ( CFD) mesh and FEM element, the data
transfer method Trom CFD pressure to FEM load was studied. The structural integrity anal-
ysis of the SRM was carried out with the fluidstructural coupling technique. It shows that
the modulus of the hydroxyl terminated polybutadiene (HT PB) composite propellant after 14
years has been increased, and & decreased. A ccording to the results of interior ballistic sim-
ulation and structural integrity analysis, the structural integrity of the grain could be main-

tained, and the SRM that had been stored for 14 years is applicable for use.

Key words: solid rocket motor; interior ballistic; structural integrity analysis;

numerical simulation; storage
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Table 1 Mechanical performances of the propellants

O o &,

/ /M Pa ! % ! % ! %
2 0.57 57.1 78.0 39.0
14 0.79 23.8 32.5 17.5

2

Table-2 Energy of the propellants

/ / (kJ/kg)
2 6818.0
14 6301.5
3

Table 3 Buming rate of the propelants

/ 2 14
MPa / (mm/ s) / (mm/s)
7 31.3 28.5
6 30.9 26. 8
5 28.2 25.4
4 26.5 24.3

2.1
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Fig.9 Contour of vorr mises strain in the crack zone
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