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Vibration Control of One-Link Flexible Arm using Modal Analysis
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Abstract

Vibration control technique by state feedback method against flexible One-link arm, the section of
which 1s varying along its axis, is shown. Using this technique, various works using flexible arms
would be efficient, because arms would be able to be driven rapidly, and to be longer without
vibration. At first, dynamic characteristic of the system, in the case that the root of the arm is driven
in the vertical direction against the axis of the arm, is formalized. Secondly, bending deflection of the
arm 1s mode expanded, assuming that the section of the arm is constant along its axis, and the
dynamic equation of the system above 1s formalized as state equation. Finally, modal shape functions
obtained by modal analysis are substituted to the state equation, using which feedback control gains
arc calculated by optimal regulator. It is shown that the bending vibration of the varying section arm
is well controlled by these feedback control gains.
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