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Higher-Harmonic Response of a Beam with Pinned Ends

by

Hidenori Sato and Ken NumaTta

Abstract

Higher-harmonic response for large amplitude motion of a beam with pinned end under
uniform periodic excitation is investigated. In the present investigation the rotatory inertia,
the membrane tension and the correction of curvature are taken into cosideration.

The governing partial differential equation is reduced to the nonlinear simultaneous
algebraic equations by Galerkin’s method and harmonic balance method. The simultaneous
equations are solved numerically by Newton’s method.

According to the above method, an approxirriate solution including the modes up to the
third order and the higher-harmonics up to the fifth order is applied to a representative
example.

As a result, the characteristics of the steady state response are shown in the following
regions of the first mode : the second and third higher-harmonic resonances and the principal
resonance.
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