Integro-differential Approach for Free Beam Vibrations
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Based on the method of integro-differential relations a new system of ordinary differential equations describing small free longitudinal and lateral vibrations of a rectilinear elastic beam with a rectangular cross section is obtained and solved within the framework of the linear theory of elasticity [1–5]. To solve the boundary value problem obtained an effective numerical algorithm is developed. The approach gives us the possibility to estimate explicitly the local and integral quality of numerical solutions. The influence of the beam geometry and elastic characteristics on the eigenfrequencies and eigenshapes is studied. For longitudinal motions the different types of internal displacement and stress fields are found. It is shown that the lateral beam oscillations are characterized by frequency bands, which correspond to different types of the characteristic equation roots. Numerical examples are presented and discussed.
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