HIEE MM A

—

I

=z |
=

A

A

(=]

rir
Ho

2 BMAAY WY

Development of a Measurement System for Contact Force Analysis of Trolley Line

FAR |
(In-Chol Kim -

2.8 78
Kyu Hyoung Choi)

Abstract - A measurement system of contact force between overhead contact line and pantograph of train is developed
which measures the contact force by using four sets of full-bridge strain gauges instead of load cells and
accelerometers. The sensors are installed on the pan head of pantograph and the measured data from the sensors are
transmitted to a server system in the train by way of wireless Lan. This configuration of the measuring system makes
it easy to install on the trains without any alteration of train system. The measurement system is applied to KTX on
the Kyungbu high speed line, and the measured contact force data shows good agreement with those measured by load

cell and accelerometers.

The waveform of the contact force between overhead contact line and pantograph contains essential information about
their conditions. The proposed measurement system can probe any defects on overhead contact lines with train running
at high speed, which will be a powerful solution for the maintenance of long-distance overhead contact lines.

Key Words : Electric railway, Overhead contact line, Pantograph, Contact force, Measurement system
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Fig. 2 Contact force measurement using strain gauge.
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Table i Constants of strain gauge
R N1 N2 N3 N4
kel
0 || —0.004970159 | 0.015338033 || -0.00446166 ||0.015281231
5 | -0.006757573 | 0.014063506 || -0.005531086[10.013497467
10 | -0.00795671 |0.013125171 || 0.006692830 [ 0.01289087
15 | -0.008672265 | 0.012080782 ||-0.007926004( 0.01162924
20 | -0.0010286185 | 0.008032276 || -0.0085860730.010483909
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Fig. 5 Strain gauge output vs applied load.
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Fig. 7 Configuration of contact force measurement system.
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Fig. 8 Sensing devices and wireless transmitter.
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Fig. 10 Configuration of Data Acquisition and Synchronization
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Fig. 11 Configuration of location information server.
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Fig. 12 User interface display.
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