DOI: 10. 13656 /j . crki . gxkx. 2008. 01. 018
Guangxi Sciences 2008, 15( 1) 52~ 54, 57

Effects of Thermal Loading on Stability of the Surface
Crack in Solid Rocket Motor Grains
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Abstract In order to judge the stahility of the surface crack in solid rocket motor (SRM) grains
while the SRM was launched in different environmental temperature. A SRM with the grain
configuration of fin cone and umbrellatype trays and column was taken as example. Three—
dimension finite elements calculation models of the surface crack were established and three—
dimension singular crack elements near the crack tip were set up to simulate the surface crack
propagation. Under joint action of thermal loading, working pressure and axial acceleration
overloading, aimed at different surface crack depths, the stress intensity factors were calculated
respectively and the calculated results could be used to judge the crack stability. The results showed
that the umbrella slot and the column section surface cracks would not expend with the opening
model. The umbrella slot surface crack would not expend with the sliding model. Except low
temperature, under high temperature and normal temperature, the column section cracks would
auto stop to expend with the sliding model. If the umbrella slot surface cracks expend, they would
expend with the tearing model, and launching in low temperature was more dangerous than high
temperature. The column section cracks would expend with tearing model, and launching in high
temperature was more dangerous than low temperature.
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Fig- 1 Sixmode wedge elem ent
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Fig- 2 Solid singular crack element
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Fig. 3 Finite element mesh of the umbrella slot with crack
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Fig- 4 The teating stress intensity factors variation with
the umbrella slot crack depth
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Fig- 5 Finite element mesh of the column section with
crack
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Fig- 6 The stress intensity factors variation with the

column section crack depth

() 3 (b)

(a) The sliding stress intensity factors variation with the
depth; (b) The tearing stressintensity factorsvariation with the

depth.
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