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Numerical Analysis on the Thermal Safety of Solid Rocket Motor Propellant

LIU Wen—yi, JIAO Ji—guang
(Unit 91of PLA 91550, Dalian 116023, China)

ABSTRACT: Objective To investigate the safety of solid rocket motor (SRM) when it was cook—off. Methods
Finite element model of solid SRM was established, and the temperature distribution and the explosion delay time of
propellant in fast cook—off mode and slow cook— off mode were computed. Results Propellant reached its critical
temperature (352 “C) after 47 h slow cook—off, while it reached its critical temperature (355 °C) after 697 s fast
cook—off. Conclusion It was proven that the thermal diffusivity in fast cook—off mode was greater than that in slow
cook—off mode, while the temperature gradient had an opposite trend. The reaction position of propellant was different
in the two different working modes when it reached critical temperature, and the thermal storage capacity of propellant
was dependent on its thickness.
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Fig.1 Finite element model of propellant
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Table 1 Thermal property parameters of SRM

I/ (kgem?) FHEF/(W-(m-K)")  HHJ- (kg K)™)

Felk 1523 0.68 2523
# A7 1023 0.16 1523
Bzl 1150 0.37 2125
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Fig.2 Variation curve of propellant maximum temperature with

time in slow cook—off mode
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Fig.3 Temperature distribution of propellant in slow cook—off mode
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Fig.4 Variation curve of propellant maximum temperature with

time in fast cook—off mode
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Fig.5 Temperature distribution of propellant in fast cook—off mode
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