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Large deflection of Flexible Functionally Graded Beams
with Geometric Non-linearity: Analytical Approach

Davoodinik, A.R.; Rahimi, G.H.

ABSTRACT

Motivation of this paper is presentation of analytical solution for flexible functionally graded beams
problem when carry elastic large deflection, with small strains and without concerning plastic region. The
formulation of large deflection in curvilinear and Cartesian coordinate systems for the free-clamped flexible
functionally graded beam, culminate in the second order non-linear ordinary differential equation that can
solve it in the analytical approach. The components of deflection that are derived with analytical solution and
ANSYS approach are compared. The influence of the distribution reversing of the material property and the
influence of the variable material property in the components of deflection are studied. This analytical
approach can be used for verifying the other method results, if any.

KEYWORDS : Flexible beam, large deflections, functionally graded materials, Analytical approach,
ANSYS
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