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The Effect of Train Motion on Dynamic Characteristics of Current
Collection System

Jung-Soo Kim

Abstract

The dynamic characteristics of the current collection system are investigated by conducting a test run in which
signals from accelerometers and load cells attached to the various parts of the pantograph are analyzed in both the
time and frequency domains. The dynamic characteristics of the current collection system are found to be strongly
influenced by the train speed; the fluctuation in the pantograph motion increases in direct proportion to the train speed.
There exist two major fequency components in the pantograph motion related to the current collection, a
speed-dependent component arising from the train traversing a span of the catenary, and a speed-independent
component related to the pantograph resonant frequency. The train acceleration is also found to exert strong influence
on the current collection system characteristics. The effect of the train motion is found to be stronger on the
speed-dependent frequency component than on the speed-independent one.

Keywords : 172:71d(High speed train), %
& EA(Contact characteristics), -1}
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1A (Current collection system), FHE 12} 2 (Pantograph), 74 7|(Catenary),
A1 E{(Frequency component)
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Fig. 1. The current collection system
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Fig. 2. Sensor locations
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Fig. 3. Panhead acceleration vs. train speed
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Fig. 4. Frequency characteristics of panhead acceleration at
different train speeds
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Fig. 5. Comparison of frequency characteristics of load cell and
accelerometer signals
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Fig. 6. Mean load cell value vs. train speed
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