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Torsional Buckling Behavior of Composite Cylinder

Choon-Woo Lee*,

. *¥
Jin-Hwe Kweon

Key Words: Torsional Buckling, Composite Cylinder, Failure

Abstract

A nonlinear finite element method is presented to evaluate the torsional buckling moment and failure
of composite laminated cylinders. For the progressive failure analysis, the complete unloading method is
used based on the maximum stress failure criteria. An arc-length method is incorporated to trace the
postbuckling equilibrium path. Present finite element method is verified by the existing experimental and
analytical results. The results of the parametric study show that the torsional buckling moments are
sensitive to the geometric change, but are not much affected by the lay-up angle. All cylinders tested
numerically show the unstable torsional buckling, and therefore the torsional buckling always leads to

the catastrophic failure.
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Table 1 Torsional buckling load(N-m)

Test Previous
L Present
T Twaml Trerd] e
6400 | 6570 | 522.9
439 15900 | (g 406y | (+11.3%) | (-11.3%)
1660 | 1474 | 18067
1068 | 1860 | )0 706)| (-20726)| (-2.8%)

(a) L/r=4.39
Fig. 2 Torsional buckling mode
(Herakovich/johnson's experimental model)
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Fig. 3 Finite element model
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Fig. 4 Buckling torque vs twist angle graph



Fig. 5 Twist deformation shapes of cylinder

at load step @, ®,
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Fig. 6 Effects of length-to-radius ratio
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Fig. 7 Torsional buckling mode(t=1.0mm)
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Fig 8. Buckling torque vs. length/radius ratio

Fig 9. Torsional buckling modes
(L=3334 mm, r=75.87 mm)
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Fig 10. Torsional buckling modes
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Figll. Failure of [145]s composite cylinder
(L=333.4 mm, r=75.87 mm, t=0.66 mm)
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