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(Nonlinear Vibration of a Two-degree—of—freedom Beam-Mass
Structure in the Presence of Internal Resonance)

II Geun Oh, Hyun Lee

ABSTRACT

The nonlinear dynamic characteristics of a two-degree-of-freedom beam-mass structure is
investigated. The flexible L-shaped structure with a two-to-one internal resonance is subject
to a primary resonance and the resulting planar dynamic responses are examined. A quadratic
damping, which has been avoided to use because of the difficulties in the analysis, is
considered to take into account the effect of viscous damping due to the surrounding fluid. The
method of multiple scales is used to determine first-order approximations to the solutions.
Force-response and frequency-response curves are generated.
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Fig.1 Beam-mass structure and

accompanying mode shapes
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Fig.2 Force-response curves ({supercritical
type) : for p3 =0 and 06 ; stable ( ),
unstable (------ )

olf, a2f

051 &F

0.0y & o's .0 1.5
F2

Fig.3 Force-response curves (subcritical
type) : for u3 =0 and 0.6 ; stable ( ),
unstable (-——--- )
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Fig.4 Frequency-response curves : for u3 =
0 and 06 ; stable ( ), unstable



