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Study on Dynamic Contact Resistance of Pantograph Catenary Under Fluctuating Load
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Abstract: In the actual train operation, the pressure load fluctuates in sine form,and the fluctuating load has an im-
portant influence on contact resistance characteristics in pantograph catenary system.In this paper, the pressure fluc-
tuation in the pantograph catenary system is simulated by a pin disk high speed current borne friction and wear tes-
ter, the influence of different factors on the dynamic contact resistance is studied and combining with the surface mor-
phology, the causes of its variation regulation are analyzed. The experimental results show that when the current car-
rying sliding contact and pressure fluctuation frequency are definitized, the dynamic contact resistance decreases
first and then increases with the increase of pressure fluctuation range; when the pressure fluctuation range is
definitized, the dynamic contact resistance increases slowly with the increase of pressure fluctuation frequency. Un-
der the condition of fluctuating load,dynamic contact resistance increases with the increase of sliding velocity,de-
creases with the increase of contact current.High temperature arc and contact temperature rise are the main causes of
dynamic contact resistance change.
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Fig. 1 Physical diagram of experiment machine
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Fig.2 Schematic diagram of experimental system
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Table 1 The parameters of the pin sample

HoLBH %/ M RBUEE BiEmR AL
(Q-pM)  FE/Hs (grcm™) J&/MPa RKI%
9.8 93.0 245 328.7 < 10.0
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Table 2 Component parameters of metal

impregnated carbon %
i i H B B fit "
(© (Cuy  (Ph)  (Sm) (Sb) (S
58.325 35.125 2331 1.813 1.813 0.518 0.075
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Fig.3 Contact resistance versus time curve
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amplitude at different sliding speeds
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amplitude under different contact current
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different fluctuation
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Fig.7 Contact temperature and arc energy change with
fluctuation range of 2 Hz,80 km/h and 52.4 A
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