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The Study On The Dynamic Characteristics For The Pantograph Of A High-
speed Rail Vehicle

Jinwoo Kim, Tongjin Park, Changsoo Han and Kyulryul Chung

Pantograph(¥E 712 ), High-speed rail vehicle(31 4% &), Contact force(’d £ &), Loss

of contact(®] A1), Active-pantograph(‘5 & 3 E 712} )

Abstract

In this paper, the dynamic response of the pantograph system that supplies electrical power to a high-speed
rail vehicle were investigated. The analyses of the catenary based on the Finite Element Method (FEM) is -
executed to develop a pantograph fits weli in high-speed focused on the dynamic characteristic analysis of the
pantograph system. By simulation of the pantograph-catenary system, the static deflection of the catenary, the
stiffness variation in contact lines, the dynamic response of the catenary undergoing constant moving load and
the contact force analysis were executed. By the pantograph-catenary analysis, the design parameters of a
pantograph could be optimized. For more improving the dynamic characteristics of the pantograph, the active-
pantograph was investigated by controlling a contact force. The active pantograph showed the better
performance compared to the parameter-optimized. However, the parameter-optimized pantograph would be
acceptable for a high-speed rail vehicle through the design-parameter analysis.
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Fig. 6 Pantograph control model
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Table 1 The contact forces and the displacement
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Velocity Contact force [N] Displacement [m]
tkm/h] Mean Variance Mean Variance
200 83.33 16.94 0.05692 0.0194
250 112.85 22.43 0.0768 0.0212
300 153.22 29.68 0.1025 0.0274
330 192.93 37.23 0.1301 0.0346
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Table 2 The Parameters of Pantograph

Given Data | Parameter optimization | Remarks
m 23kg -
ms 8kg 9.6kg +20%
m; 5.5kg 4.4kg -20%
ky 9321N/m -
k; 1200N/m 1440N/m +20%
ks 15000N/m 12000N/m -20%
¢y 200Ns/m -
[ 0 Ns/m 10 Ns/m +10 Ns/m
c; 6 Ns/m -
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Table 3 Compare with contact loss ratio

Type Contact loss Relative size

Standard 31 % 100

Optimization 20 % 64.5

Control 7% 22.6
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