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Optimum Parameters for a Tuned Rotary-Mass Damper
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Abstract
We suggest a new mechanical vibration absorber, tuned rotary-mass damper (TRMD), which consists of a rolling mass
(Rotary-Mass) and a container allowing the free movement of the mass along its inner arc. This TRMD has a simple construction
and is applicable to structures which may vibrate in higher frequency modes. The tuning of TRMD can be performed by adjusting
the diameter of the Rotary-Mass and the internal curvature of the container. To determine optimal damping and tuning ratios for a
linear system of TRMD, a TMD design technique is applied. The frequency response analysis is also performed for the nonlinear
system of TRMD. It is shown that optimal parameters vary according to the nonlinearity.
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Fig. 1 TRMD-structure system
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Fig.2 The effects of the damping ratio (u = 0.01,  =1.00)
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Fig.3 The effects of the tuning ratio (1 = 0.01 &, = 0.05)
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Fig.4 The relation between frequency response and mass ratio
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Fig.5 The optimum tuning ratio in the linear domain
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Fig.6 The optimum damping ratio in the linear domain
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Fig.7 The frequency response with p/(Mg) ratios
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Fig.9 The optimum tuning ratio in the nonlinear domain
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Fig.10  The optimum damping ratio in the nonlinear domain
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Fig.11 Maximum angular displacement vs. p/(Mg)
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