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Enhanced nonlinear 3D Euler-Bernoulli beam

with flying support
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9 Conclusions

Nonlinear partial differential equations of motion of a
3D Euler-Bernoulli beam with six-DOF flying support

are exposed. The beam experiences compression, ten-sion, torsion, and two spatial bendings elastically while negligible elastic
orientation is produced in its cross-sectional frame. The motion equations involve two new elastic terms that had been lost in
the traditional nonlin-ear 3D Euler-Bernoulli beam theory by differentiation from the approximated strain field regarding
dlnegligible elastic orientation of cross-sectional frame. The differ-entiation should have been derived from the exact strain fie
concerning large elastic orientation of the cross-sectional frame. These two elastic terms have given the resulting motion
equations a higher accuracy than that of the nonlinear 3D Euler—Bernoulli beam theory. They account for the enhancement of

.the nonlinear 3D Euler-Bernoulli beam theory
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