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Nonlinear Control of Cascade Hybrid Mass Dampers
considering Stroke Saturation
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ABSTRACT

Hybrid mass dampers consist of passive tuned mass dampers and active mass dampers.
They have the advantage that passive tuned mass dampers are still operated even when active
mass dampers are stopped by excessive disturbances or power failure. This paper begins first
with the comparative analysis of tuned mass dampers, hybrid mass dampers, and active mass
dampers. Next more detailed study is carried out on the hybrid madss dampers: cascade hybrid
mass dampers (CHMD) and active tuned mass dampers (ATMD). CHMD is regarded as more
reasonable device because of its lighter active mass than ATMD’s. However CHMD can not
neglect stroke saturation problem caused by the length limitation of active damper mass. We
compensate the saturation problem with nonlinear restoring force. The restoring force is
calculated based on the states and phases of active mass dampers and added to the control
force. It is shown that the presented compensation method prevents CHMD from saturation
behavior without apparent changes of control force and responses compared to those in case of

not considering the saturation problem.
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