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Experimental Verification on Dynamic Responses of a Cantilevered Beam under a Moving
Mass with Accelerations
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ABSTRACT
The paper presents the numerical and experimental results for the dynamic response vibration of a cantilevered beam
subjected to a moving mass with variable speeds. Governing equations of motion under a moving mass were derived
by Galerkin's mode summation method taking into account the effects of all forces due to moving mass, and the
numerical results were calculated by Runge-Kutta integration method. The effects of the speed, acceleration and the
magnitude of the moving mass on the response of the beam are fully investigated. In order to verify numerical
results, some experiments were conducted, and the numerical results have a little difference with the experimental

ones.
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Table 1 Details of the test beam

Material Aluminum 6061

Modulus of Elasticity(Gap) 7.07e+10
Density(kg/m®) 2700
Mass(g) 3870
Length(mm) 1000.0
Width(mm) 400
Thickness(mm,) 40
Groove width(mm) 100
Groove depth(mm) 2.0
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Fig. 6 Time responses of the beam with
accelerations (x,=0.25m, p=0.177).
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Fig. 7 Time responses of the beam with
accelerations (z,=0.25m, 1=0.595)
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