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3D NUMERICAL ANALYSISOF INITIAL STRESSOF COMPOSITE
A YWHEEL FABRICATED BY FILAMENT TENSION WINDING

QIN Yong', XIA Yuanming" ", MAO Tianxiang’
(1. Department of Modern Mechanics, University of Science and Technology of China,
Key L aboratory of Mechanical Behavior and Design of Materials, USTC, ASC, Hefei 230027, China;
2. Institute of Mechanics, Academy of Science of China, Beijing 100080, China)

Abgract: A 3D initial stress analyss mode of composite flywheel fabricated by filament tenson winding was put
forward by using the idea of the former plane stressfull elastic model. Based on the arithmetic of face to face con-
tact , a 3D numerical method of calculating theinitial stress was proposed for compositein tenson winding. The re-
sults show that the numerical values of hoop initial stress and radial initial stress calculated by the 3D model are all
smaller than those obtained with the plane stress model , and the difference increases sowly with the increase of the
axial length of theflywheel. The 3D analyss confirms that the plane stressfull elastic model has enough calculation
precison. The characterization and calculation method of the axial length effect of the 3D model is established.
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