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Energy-iterative method for solution of super-harmonic
and sub- harmonic resonance of strongly nomr linear
vibrations with an axially forcing beam

ZHOU Yrtfeng', TANG Jing-yuan’, HE Xuhui'

(1. School of Civil and Architectural Engineering, Central South University, Changsha 410075, China;
2. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: Strongly nonlinear vibrations of an axially forcing beam under transverse dynamic loads
were investigated. The Duffing equation, the equation of strongly non-linear and non-autonomous
oscillation system of the beam were set up. The energy-iteration method for strongly non-linear
autonomous system was modified to deal with strongly non-linear non-autonomous system, and
the modified new method was developed, the analytic expressions of solution of primary reso-
nance and superharmonic and subharmonic resonance by the energy method were obtained, and
the higher order analytic expression of solution was gotten by means of Newton iteration idea and
least square technique principle. T he results show that the modified energy iterative method for
strongly non-linear and non-autonomous system is both effective and accurate, and that not only
the primary resonance but also the superharmonic and subharmonic resonance must be considered
in this sort of strongly non-linear beams.
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