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Viscoelastic Spectral Stochastic Finite Element

TIAN Si-peng LEI Yong-jun TANG Guo-jin
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract A kind of viscoelastic spectral stochastic finite element method VSSFEM was developed and stochastic analysis
of solid rocket motor grains was presented. Considering the randomness of solid propellant Poisson’ s ratio viscoelastic spectral
stochastic finite element formulations were derived from the incompressible or nearly incompressible viscoelastic incremental
finite element method and orthogonal expansion theory. Finally stochastic analysis of a hollow cylindrical grain with elastic
restraint was presented. Analysis of examples indicates that this method is efficient and effective for stochastic analysis of
viscoelastic body.
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Tab.1 Random analysis results of grain under gas pressure
MCS 10 000 VSSFEM VSSFEM
-0.065697 —0.065934 24.85%
0.0106512 0.016384
0.035702 0.035813 21.51%
0.0077625 0.0077024
MPa —13.356 —13.356 0.001%
MPa 0.00015165 0.00015048
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MPa 0.20872 0.20711
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Fig.1 Mean value of strain vs radius coordinate Fig.2 Standard deviation of strain vs radius coordinate
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