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FEA for Effect of W inding Angles on Axially Campressive Properties of
Thick\Walled G /E Tubes

Peng Chaoyi Ju Su Du Gang Zeng Jingcheng Xiao Jiayu
(College of A erogpace and M aterial Engineering, N ational U niversity of D efense Technology, Changsha 410073)

Abstract Finite elenent analysis (FEA) model of the filanentwinding tubes is built to analyze the effect of
different winding angles on the axially compressive modulus, radial defomation and shearing stresses of the tubes
under the same campression loads, and the failure mode and position of the compressed tubes are predicted and ana-
lyzed according to the FEA reaults The reaults show that the filanentwinding angles should be less than 20° for axi-
ally compressed tubes and hoop-winding reinforceanent can improve the axially compressive strength and stiffness
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Tab 1 Propertiesof unidirectional lam nate
E./GPa E, /GPa E,/GPa Uy G,, /GPa
110.5 8.6 8.6 0.3 7.0
1
Fig 1 FEA model and meshing
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Fig 2 Tube dimension and test points
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Fig 3 Effect of filanentwinding angles on axial

compressive stiffness
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Tah 2 Relationshipsbetween winding anglesand
axially canpressive stiffness

1(°) /GPa 1(°) /GPa
10 101.5 60 13.8
20 78.1 80 10.6
40 29.5
32
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Fig 4 Radial defomation caused by different winding
angles distributing along tube length
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Fig 5 Sketch of shearing stresseson tube wall
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Fig 6 xz and yz shearing stresses caused by different
winding angles distributing along the tube length
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