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Fig.1 Centrifugal control mechanism Fig.2 Sketch of mechanical rubber point
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Tab.1 Parameters of vehicle model
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Tab.2 Parameters of calculation cases for curve passing
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Fig.5 Lateral force of the outer wheels Fig.6 Derailment coefficient of the outer wheels
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Tab.3 Influences of new rubber nodal points on curve passing performance
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The Vibration Damping Analysis of Steel Spring Floating Slab Tracks in
Subway Operations

Jiang Chongda, Lei Xiaoyan

(Engingeering Research Center of Railway Environment Vibration and Noise Ministry of Education, East China Jiaotong Universi-
ty,Nanchang,330013, China)

Abstract: In this paper the proposed calculation model is made up of two parts: the train load obtained from the
multibody dynamics software SIMPACK; the track-tunnel-earth three-dimensional finite element model estab-
lished on the platform of finite element software ANSYS. Through the harmonic response steady state sweep
technology, the paper firstly analyzes the earth vibration caused by the steel spring floating slab tracks from the
perspective of frequency domain under the point harmonic load; then in view of time domain transient analysis
it discusses the earth vibration under the train load. The study shows that from the perspective of frequency do-
main the steel spring floating slab close to inherent frequency places may cause ground resonance with a limited
impact range; while for high frequency places it has a large damping effect. In light of time domain, the surface
vibration corresponding to steel spring floating slabs is far less than the whole ballast bed. The track vibration
distribution can be illustrated according to harmonic response calculation after the frequency domain is changed.

Key words : urban rail transit; track; vibration reducing measure; vertical vibration of environment
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chester:22nd International Symposium on Dynamics of Vehicle on Roads and Tracks,2011:1-6.

Simulation of Rubber Nodal Points with Mechanical Semi-active Control

Liu Gaoming, Shen Gang
(The Urban Mass Transit & Railway Research Institute,, Tongji University , Shanghai 201804, China)

Abstract: Research of rubber nodal points is to overcome the contradiction between vehicle stability and curve
passing, and the controllability of longitudinal restraint for axle box guidance is the key technical problem. Now
an innovative semi-active control mechanism of rubber nodal points is put forward for axle box guidance, which
could compromise the contradiction for railway vehicles. The mechanism is studied by means of SIMPACK to
simulate and analyze its dynamic indices in different computing work conditions, which can reflect vehicles sta-
bility and curving performance. The final simulation shows the new mechanism may solve the problem of con-
tradiction between vehicle stability and curve passing, but its feasibility and reliability need to be verified fur-
ther in actual projects.

Key words : wheel-rail wear ; rubber nodal point; semi-active control ; optimization design; SIMPACK



