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Test and Evaluation of the Pantograph for Korean High Speed Train
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Sung-ll Seo, Choon-Soo Park, Yong-Hyun Cho, Kang-Yoon Choi, Jin-Yong Mok

Abstract

The pantograph for Korean High Speed Train was developed by home-grown technology. In

this study, test and evaluation of the current collection performance of the pantograph is

conducted. For this purpose, a measuring system is developed and installed on the prototype

high speed train. Measurement is conducted while the train runs on the test track. The

measuring system is composed of video monitoring system and telemetry & data processing

system. It monitors the hazard behavior of the pantograph and measures acceleration and

vertical force of the pan head. By applying the measuring system, accurate evaluation of the

performance of the pantograph and safety assessment of the interface system of pantograph

and catenary is facilitated.
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Table 1 Major specifications of pantograph of
Korean High Speed Train
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Fig. 1 Pantograph of Korean High
Speed Train
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Fig. 2 Configuration of pantograph measurement
system
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Fig. 4 Graphic data processing system
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Fig. 5 Sending part of telemetry
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Fig. 6 Receiving part of telemetry
and VXI processing system

Fig. 7 Acceleration sensor under
pan head
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Table 2 Specifications of measuring sensors A& T
Description Acceleration Sensor Losd Cell
H#AA 196.1 m/sec” 980 N
HAAZEH 1000 4 e 4000 4 ¢
AMP Unit Range 500 p e 5000 4 e .
5 8 Wire Rope
Receiver Output 49V 4.9V
Slope 20 m/sec’/ .9V 250 N/V

. Load Cell

Fig. 10 Connection of pan head and
lift load cell

F¢. Contact Force

l + Fi, Inertia Force

Aptng Force Fs. SpringFM

Fa Aerodynamic Lifting Force

Fig. 8 Acceleration sensor under

cross bar and load cell for spring
force measurement Fig. 11 Equilibrium condition of pan head

H= "

323 M= A= HY 1z o V&R

]
RN gl =
ME 2z o) s HEHE Fig 112 Fnz AAE F4Ao=Z A3tz Hgstnz Jdge o
shef ohg Aoz T3] = oM (A o

Fi=—F+F,+F, 1)
Fc(mean):Fa+Fs (2)

(inertia force)

A=
-1
2 (contact force)

Fo- A%
F, = ¥(lifting force)
F, = 2~=Z % W (spring force) B AEHLS 2y Wy FEe] gow E ¢
Rd, SE0) Be % WaE of Hoz ud
g 3UH4]
F,=kV*(N) (3)

A7NAM, ke &Y AFZA AA Z
2 5P Ao ASE FEHE AT
o7 FHEHFE o&3t AtHErh

l‘\l OS.i

Fig. 9 Load cell for lifting force
measurement
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Fig. 12 Display of monitoring data
{moving to north direction)

Fig. 13 Display of monitoring data
(moving to south direction)
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Fig. 14 Measured acceleration of cross
bar (left side)
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Fig. 15 Measured acceleration of cross bar

(right side)
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Fig. 16 Measured lifting force
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Fig. 17 Measured contact force and acceleration
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