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Fig.1 Configuration of a cantilever beam undergoing

the axial excitation of its base
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Fig. 2 The largest Lyapunov exponents and the corresponding isohypses
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Fig.5 The largest Lyapunov exponents and the corresponding isohypses
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STOCHASTIC STABILITY OF CANTILEVER BEAMS UNDERGOING
AXIALLY NARROW-BAND RANDOM EXCITATION

Feng Zhihua Rui Yannian Zhu Xiaodong Lan Xiangjun Zhang Wei
(College of Mechanical and Electrical Engineering, Suzhou University, Suzhou 215021, China)

Abstract A dynamic modeling of an axially narrow-band random oscillating cantilever beam was
presented. The motion equations for the axially oscillating cantilever beam were derived by using the
Kane’s equation combining with Rayleigh-Ritz method. The method of multiple scales was used to solve
directly the nonlinear differential equations and to derive the nonlinear modulation equation for the
principal parametric resonance. The largest Lyapunov exponent was numerically obtained to determine the
almost sure stability or instability of the trivial response of the system, and the validity of the stability was

verified by direct numerical integration of the equantion.

Key words cantilever beam, principal parametric resonance, narrow-band random excitation, largest

Lyapunov exponent, stochastic stability
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