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The Experimental Method to Identify The Boundary

Condition of Vibrating Structure

® Young-Ju Kim and Yang-Hann Kim

ABSTRACT
The vibration shape of the structure with arbitrary boundary condition under excitation is

determined by the governing equation and the boundary condition and driving force. In this paper,

driving point impedance that is defined by the ratio of the driving force at one point to the velocity of

that point is selected as a measure to identify the boundary condition. First, this paper deals with a string

with arbitrary boundary condition. It is selected because of its simplicity, but generality of which

exhibits the desired physical phenomena. Particularly the relation among the driving point impedance,

the boundary condition and the vibration shape is dealt as a primary step to identify the boundary

condition by using the driving point impedance.
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Fig. 1 String with arbitrary boundary condition
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Fig. 2 rigidly fixed boundary condition
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Fig. 3 free boundary condition
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Fig. 4 driving point impedance (|ogiz(x,, f)l)
free — fixed boundary condition
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boundary condition with mass only
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Fig. 6 driving point impedance (log| Z(x,, f)l)
boundary condition with spring only
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Fig. 7 driving point impedance (log|Z(x,, /)|)
boundary condition with mass and spring

108GZGx, O

o 0.2 0.4 0.6 08

xllL
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boundary condition with mass, damper, spring
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