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Investigation on impact damping characteristic-of interior inlaid
steel ball for Euler beam under certain operating condition

WANG Jian-wety,. XU Hui, MA-Ning

(Ministry of Education Key Laberatory for-Strength and Vibration,
School of Aerospace, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: For an impact'system of an-Euler beam with interior inlaid freely moving steel
ball, under a complicated|operating condition, the impact damping characteristic of the steel
ball was investigatéd for residual damped vibrations of the Euler beam acted by inertia
forces. A linear spring-damping model was employed to simulate the impact between the
steel ball and interior beam walls. Then the linear piecewise dynamic equations for the im-
pact system were established, and the dimensionless state-space equations with finite de-
grees of freedoms were derived by introducing dimensionless variables, and assuming modes
and truncating high order modes. Numerical calculations sufficiently indicate that, under
this operating condition, the steel ball has a significant impact damping effect on suppressing
the beam residual damped vibrations in amplitudes, and moreover, the impact damping exhibits

a strong stage character. The impact damping of the ball is enhanced with increase of its mass.
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Fig. 1 Euler beam with an enclosed cavity

in experiments
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Fig, 2 Eulet beam with an inlaid freely moving

steel ball
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Fig. 3 Theoretical model of the impact system
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Table 1 Main characteristic parameters of the Euler
beam with an interior inlaid freely

moving steel ball
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Fig.5 Spring-damping model for impacts
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Flowchart for numerical calculations
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