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A Refined Dynamic Analysis of Rotating Composite Box-Beams

Sung Nam Jung® and Seung Jo Kim**

ABSTRACT

The coupled nonlinear differential equations of motion for extension, flap and lag bending,
and torsion of dynamic motion of rotating composite box-beam are derived by using a finite
element formulation based on Hamilton's energy principle. In order to consider the sectional
distribution of shear stresses of composite box-beam walls in an effective manner, Timoshenko
beam assumption was made and the formula of shear correction factor of isotropic box section
was used to describe the motion. Three dimensional stress analysis of the box-beam was per-
formed to correlate the results of shear correction factor of the isotropic material with that of
composite material with respect to ply angle changes by using the MSC/NASTRAN. It is shown
for the free vibration tests of rotating composite box-beams that the current results are in good
agreement with other experimental data, especially in case of anti-symmetric lay-ups.
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Fig. 1. Composite box-beam geomotry and
deflections.
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Fig.2. The distribution of shear stresses due to
applied forces.
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Fig. 3. Lay-up structures and coupling stiffnesses
of composite beam,
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Table 1, The mechanical properties of AS4/3501-6
Gr/Epoxy.

Value

Young's modulus in fiber direction E, 20.59x10°psi
Young's modulus in transverse direction E,|1.42x10%si

Property

Shear modulus Gy 0.89%10%si
Poisson ratio vy, 0.42
Ply thickness t 0. 005in

Density p 0.05224 In/in®
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