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Passive Control of Self-Excited Oscillation by Change of Mode Shapes
using Magnetic Dampers
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Control effects and design method of magnet damper to suppress wind-induced self-excited
oscillation of cables are studied. Magnet damper is the device to control cable vibration by stick-
release behavior at the attachment of magnets. Detailed studies using simple two-degrees-of-
freedom system revealed that the control effects are mainly due to the fact that the damper works to
transfer energy from lower unstable modes to higher stable modes, which have relatively large
positive damping. A design method is also proposed using non-dimensional parameter which
represents the balance between the inertia force of cable oscillation and the magnetic force. Because
appropriate stick-release behavior is essential for the energy transfer, these two forces is expected to
maintain certain balance at steady state. The optimal design value is also proposed based on the
results of numerical simulations, The control effects of the damper and the proposed design
parameter are also verified by numerical simulation of a string with which uses 22 modes in string

vibration.
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