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Impaction of High-speed Train Damper’s
Structure Parameters on Its Performance
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Abstract: Damper’s performance mainly depends on the factors including inner passageway’s
size, throttle’s opening time, moving speed and maximum shift etc. In order to know how these
factors influence it, an analysis model was established based on a second-vertical damper
of the high-speed train. The variation curves of damping force were obtained during the
calculation process by altering damper’s structure parameters, through combining the bench
test and 3D dynamic simulation of damper’s inner flow field . Therefore, it became clear how
these factors, including normal hole’s size, throttle’s movement speed and maximum shift

influenced the damping characteristic curves. On this basis, a further study on damper’s

external characteristic under different cosine velocities was done. The relationship between
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piston’s movement and throttle’s opening condition then was acquired. The conclusions acquired

may provide a useful reference for the structure design of high-speed train damper.
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Fig.1 Structure of the hydraulic damper
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Fig.2 Structure of the throttle valve
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Fig.3 Model of damper’ s flow field
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Fig.4 Grid of throttle valve
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Tab.1 The parameters setting during calculation
HPEMEAE A/(mls) 15 2EIZ PR M S/mm
0.1 50
0.3 50
0.5 50
*2 HEIEHBESH
Tab.2 The oil properties during calculation
WLRErC 2% &7/ (kg/m®) i EEI(Pa-S)
20 850 0.018 73
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Fig.6 The influence of normal’s size
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Fig.7 The influence of throttle’s speed
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The influence of valve’ s shift on damping

force
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Fig.10 The damping force curve when speed cosine is
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Fig.11 The damping force curve when speed cosine is
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Tab.3 The throttle’s conditions at different speeds

MR/ (m/s)  WREIT E/mm FF 1 BHLJE F3/N
0.1 0.164 1325.8
0.3 0.63 1326.5
0.5 1.11 1332.6
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