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Precise Derivation of Beam Deflection Equation
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Abstract; Using mathematical tools, without neglecting any high-order infinitesimals, the existed approxi-
mate deflection equation is modified. a more accurate and realistic equation is derived. The reliability of the e-
quation is verified by finite element method. The results show that the traditional calculation error is obvious,
the error varies for different the beam spans, cross sections, the values of the load and bending stiffness, the
error of presented method is small.
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ig. 1 Bending deformation of cantilever beam
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Fig. 2 Finite element model of cantilever beam Fig. 3 Displacement after beam deformation
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Fig. 4 Motion vector diagram of key nodes Fig.5 Beam bending moment diagram
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Tab.1 Each node deflection value by finite element calculation

WA 1 2 3 4 5 6 7
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