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Fig. 1 Structure diagram of ball screw inerter
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Fig. 3 Comparison of vertical vibration acceleration of carbody under impulse excitation
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Tab. 2 Comparison of rms value of carbody vertical acceleration with inerters or no inerters
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Fig. 6 Impact of inerter coefficient on vehicle vertical vibration with the variation
of vertical stiffness and secondary suspension damping
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Effects of Inerter Suspension Components on Vertical
Vibration of Railway Vehicles

Zhang Jian, Shen Gang

(Institute of Railway and Urban Mass Transit, Tongji University, Shanghai 201804, China)

Abstract: The inerter, as a new suspension component, has two independent and free terminals. This paper intro-
duces the inerter as well as its realization by a mechanical structure. The vertical dynamic simulation model of the
railway vehicle with inerter suspension components is firstly established by using Matlab/Simulink. Then by apply-
ing the pulse and random track irregularities excitation to the proposed model, this paper studies effects of the in-
erter on vehicle vertical vibration through selecting inerter coefficient within a range. Under the condition of ran-
dom excitation, effects of inerter coefficient on the vertical stability index of carbody are analyzed with the change
of vertical stiffness and secondary suspension damping. The analysis results show that the vertical vibration of car-
body can be reduced obviously when the inerter coefficient is selected within a certain range.
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