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Vibration absorption characteristics of dynamic vibration absorber with
piecewise damping characteristics

LU Xue-li, XING Haijun, RUAN Zi-yue
(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: A segmented damping device is designed using a cam mechanism in this study. Based on the traditional Voigt dynamic vi-
bration absorber, this device is installed between the main system and subsystem of the dynamic vibration absorber, and the dynam-
ic equation of the vibration absorber is established. Using the principle of equivalent damping energy dissipation within one vibration
period, the equivalent damping coefficient of the segmented damping device at the same vibration frequency is obtained. The theo-
retical solution of a dynamic vibration absorber with piecewise damping characteristic is derived and verified by numerical solution.
The vibration absorption characteristics of undamped, traditional linear damping, and dynamic absorber with piecewise damping
are compared and analyzed. The results show that the amplitude frequency characteristics of the dynamic vibration absorber with
piecewise damping characteristics integrate the characteristics of undamped and traditional linear damping dynamic vibration absorb-
ers. This ensures that the amplitude of the main system at the anti-resonance point is very low, and the suppression effect of the res-

onance amplitude of the main system is close to that of the traditional linear damping dynamic vibration absorber.
Key words: dynamic vibration absorber;piecewise damping ;resonance ; anti-resonance ; energy equivalence principle
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