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Abstract [ Objective] The compatibility between the ORC
(overhead rigid catenary) and the pantograph directly affects
the current collection performance of the PC ( pantograph-cate-
nary) system. As the train operational speed levels applicable
for the ORC gradually increase, it is necessary to carry out re-
search on the selection of high-speed pantograph types that
match the ORC. [ Method] Based on finite element analysis

method, an ORC-pantograph coupled simulation model is es-
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tablished. Key parameters of the pantograph suitable for ORC
with a train operating speed of 200 km/h are analyzed. Using
the orthogonal experimental design, the simultaneous variations
in pantograph multiple structural parameters on PC dynamic
performance are studied. [ Result & Conclusion] The relative
optimal values for single parameter change are as follows: the
pantograph head equivalent mass is 6.4 kg, the lower frame e-
quivalent mass is 6.6 kg, the lower arm equivalent stiffness is
10 N/m, the pantograph head equivalent damping is 40 to 60
N-s/m, and the lower arm equivalent damping is 130 N-s/m.
The change in pantograph head equivalent mass has the greatest
impact on PC dynamic response, followed by pantograph head
equivalent stiffness, pantograph head, and upper frame equiva-
lent damping, while the impact of lower arm equivalent mass is
the smallest. The obtained optimal pantograph combination pa-
rameters suitable for ORC with a train operating speed of 200
km/h are pantograph head equivalent mass of 5.7 kg, lower
arm equivalent mass of 4. 6 kg, pantograph head equivalent
stiffness of 10 373 N/m, pantograph head equivalent damping
of 60 N - s/m, and upper frame equivalent damping of 40
N-s/m.
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Tab.2 Three-mass parameters of pantograph
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Qs 28.753  29.701  30.006 29.919 30. 136
R, 1.747 0.279 0.758 0. 652 0.591
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Fig. 12 Comparison of contact force waveforms between pan-

tograph optimal combination and original scheme
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Tab.6 Comparison of contact force statistical characteris-
tic values between pantograph optimal combination

and original scheme
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