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Study on Contact Force Control of Current Collector for High-Speed Railways
Toshiaki MAKINO, Kazuo YOSHIDA, Sadamiti TANAZAWA and Masaaki UKITA

Abstract

For railway speed up such as 350km/h, it is particularly important to reduce noise caused by current collector for

environmental problem. For a solution, a diamond shaped low-noise current collector has been developed.

However, it become difficult for the current collector to maintain the predetermined contact force between the

contact strip and the trolley-wire. Therefore, it is essential to apply the active control to keep the contact force

uniformity. However, there is a serious problem for the active control that it is diffcult to put sensors in high

voltage region. In this paper, an application of optical fiber sensor is deviced and applied to the control system. In

the experiment, the usefullness of the proposed sensor and control system is demonstrated to the control system.
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Fig.1 Current collector system of High-speed railways
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(b) FAL model of a radially deformed optical fiber

Fig.2 Experimental configuration used to investigate FAL model
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Fig.3 Relation of fractional area loss

& ol radiation
m ’
f? distibuign” Yol

'Y

cylindrical part

optical fibergs " “ lght
: .\ Rudius of
elastti)c body' optical fber light dadd:;“"“ Lourvature
ase
core

Fig.4 Principle of the optical fiber sensor microbending loss
Distribution of
refractive indes

e ==\
\r:—:f: L/

Fig.5 Cconfiguration of the optical fiber’s refractive indec




FORSGE > & 25 7 OB EEHE O Mt

light séuee

Bcurmn _5. 'Hl-i‘.'_f_|_|

deecion FC

FC-type D susble '
el o[
[RWER BDURCE cameener

Fig.6 Configuration of the plastic optical fiber secsor
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Fig.14 Frequency response of contact force
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