Buckling Behavior of Composite Cylindrical Shells Under Torsion
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Abstract

This paper deals with the torsional buckling behavior of plain weave GFRP composite cylindrical

shells having comparatively small

length-to-diameter ratio.

Boundary conditions corresponding to

clamped ends and simply supported ends are considered. Torsional buckling loads and circumferential
mode numbers according to the variation of shell length-to-radius ratio are conformed. To verify the
availability of the theoretical results, comparison with the theoretical and experimental results are made.
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Fig. 3. Test fixture
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Table 1. Specifications of plain weave
composite cylindrical shells

. Thickness | Fiber |Number
Specimen K Remark
(mm) angle lof Plies

Type 1 025 [°0] ! IDiameter : 60mm
Type 2 05 [?09 2 |Length : 30,
Type3 | 075 | [%%] 3 60,
Type 4 | 075 | [45%] 3 o
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Fig. 4. Buckling mode and load-deflection
curve for [?0°], GFRP cylindrical shell
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Fig. 5. Experimental torque variation on
thickness for clamped cylindrical shells
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Fig. 6. Experimental circumferential
wave number variation on thickness
for clamped cylindrical shells
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Fig. 7. Experimental torque variation on
fiber angle for clamped-clamped shell
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Fig. 8 Comparison of theoretical buckling
torque with experimental result for
clamped [*0°];, GFRP cylindrical shells
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Fig. 9. Torque variation on boundary
conditions for composite cylindrical shells
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