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Optimization of Air Spring Orifice Diameter in EMU

FENG Yang , CHI Mao-ru, GAO Hong-xing , ZHOU Cheng
( State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : In order to study the dynamic performance change of the secondary suspension systems of the vehicles due
to the replacement of damper by orifice, the dynamic model of an EMU is established based on the dynamic test of the EMU
and the dynamic characteristic test of its air springs. The vertical stability and vibration acceleration are analyzed to select
the orifice diameter of the air spring. Results show that the orifice diameter of the air spring has the influence on both
vertical damping and vertical stiffness of the air spring. When analyzing the vertical stability, the stiffness and damping
under 0.7 Hz excitation frequency can be selected to equivalently replace the non-linear characteristic of the air spring. After
the vertical damper is replaced by the orifice, the RMS (Root Mean Square) of the vertical vibration can be effectively
reduced. When the speed of the train exceeds 150 km/h, the advisable damping range of the vertical damper is 10 Ns/mm-20
Ns/mm, and the advisable orifice diameter is 12 mm-16 mm. After comparing the two damping ways, the orifice damping
method is recommended.
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