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Performance analysis of a semi-active inerter with
adjustable transmission ratios

HU Yin-long, XIONG Si-jie, HUA Tian-yang
(College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: Aiming at the unadjustability of the existed rack-pinion inerters, a novel semi-active inerter was proposed based on an adjustable
transmission ratio mechanism. The dynamic characteristics of the device were analyzed, and it was proved that the device satisfied the inertial
capacitance characteristic and had the function of regulating inertial capacity; the selection of material density, upper and lower bottom radius
of the cone cylinder in the design was analyzed. Moreover, a model based on SolidWorks was established. By adjusting the parameters of lin-
ear motor and rotary motor, the motion state of rack and flywheel was verified. The influence of these factors on energy storage was explored
by changing the position of motor, the material density of cone cylinder and the radius of upper and lower bottom surfaces. The simulation re-
sults indicate that the influence of rack drive or linear motor on flywheel movement is greater than that of electric groove, and the transmission
ratio of the device can be adjusted online by motor. The material density of conical cylinder and the radius of upper and lower underside have
great influence on energy storage of the novel semi-active inerter, while the position adjustment of motor has little influence.
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