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A Study on the Enhancement of Dynamic Follow-up Characteristics
of a Pantograph for High-speed Trains
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Abstract

Pantographes should follow periodical motions with hanger and span passing frequencies during
operation in order to have good dynamic follow-up characteristics. According to the dynamic
simulations of a pantograph together with catenary systems, the best current collection performance of a
pantograph is obtained when receptance peak frequencies are matched with hanger and span passing
frequencies. Based on this principle, design variables of G7 pantograph are selected. However, because
a high-speed train may run in the wide range of speeds and induce aero-acoustic noises, the design
variables are adjusted to escape from these problems with a little sacrifice of current collection

performance.
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Fig.1 Configuration of KIX catenary system

Table 1 catenary system of KTX test track
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Fig 2 GPU pantograph
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Fig 4 Dynamic interface model of a pantograph
and a contact wire
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Fig 5 Effects of running speeds on the
variations of contact forces
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Fig 6 Effects of reflection coefficients on
the variations of contact forces
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Table 2 Pantograph excitation frequencies
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Fig 7 Pantograph fol low-up displacements
(m1=5.5kg, m2=8kg, m3=20kg, K1=8000, k2=2200, D1=10 Ns/m, 0G=40 Ns/m)
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Table 3 Spring constants used for enhancing
pantograph follow-up characteristics
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Fig 9 Follow-up displacements of a pantograph
to the span-passing frequencies
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Fig 10 Follow-up displacements of a pantograph
to the hanger-passing frequencies
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Fig 12 Statistical min. forces(span : 63m)
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Fig 17 Simulation results of contact forces
at 350 km/h
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