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The influence of the pre-sag of a railway contact wire

to the current collection performance
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Cho, Yong Hyeon Lee, Kiwon Park, Chan-bae
ABSTRACT

The railway catenary is softer in the middle of a span than at the end. This stiffness variation induce the
vertical motion of a moving pantograph, which results in the large variation of contact forces. To reduce the
vertical motion of a pantograph, we can introduce a pre-sag of the contact wire. The pre-sag changes merely
equilibrium position of the contact wire. Because the pantograph must follow the sag added to the motion of
the contact wire, the sag gives downward forces to the pantograph. If the pre-sag is proper, the variation of
the vertical motion of the pantograph is reduced. However, excessive sag worses the current collection
performance because the pantograph receives too large downward forces by the contact wire. The objective
of the paper is to establish the theoretical basis to understand how the pre-sag affect the contact force

variation and to propose the proper sag for the railway catenary for the train speed up to 200 km/h.
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*Span length= 30m "Steady amm suppodt | "Damping ratio= 001 for the contact wire
0,08 for the messenger wire

*Encumbrance = 0.9% m  -Length=1.5m K goppes = 100,000 Nim for tension
tagger=+/- 0.2 m <Ma=s per urul length = 1.0 kg'm R
Dropper ‘h[essenger wire %

L% %%%@ 8 8¢

E m75m  125m 17.5m 22 '-m-. 27.5m 32.5m 37.5m 42.5m 47. ﬁr?‘

- Regstrabion arm Contact wire -

Kind of wire Tension™] Mazzunit lengthl kgim)

Messenger wire 12,000 01,603
Codact wire 12,000 0,987
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pre—sag=1/1000, 7+ 50m
& Fmean Fa Uplift Fmean-3Fa Fii/Fmean

[km/h] [N] [N] [mm] [N] [%]
240 120 42 55 -6 35%
220 112 36 46 4 32%
200 105 30 39 15 29%
180 98 22 38 32 22%
160 91 14 18 49 15%
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160

pre-sag=1/2000, 77+ 50m
& Fmean Fo Uplift Fmean-3Fuo Fi/Fmean
[km/h] [N] [N] [mm)] [N] [%6]
240 120 40 64 0 33%
220 113 36 58 5 32%
200 105 33 53 6 31%
180 99 35 42 -6 35%
160 92 23 17 23 25%
pre-sag=0, 47} 50m
&5 Fmean Fo Uplift Fmean-3Fn Fu/Fmean
[km/h] [N] [N] [mm] [N] [%6]
240 120 37 75 9 31%
220 112 35 70 7 31%
200 106 38 65 -8 36%
180 100 44 60 -32 44%
160 94 36 17 -14 38%
4 AlEEelA A (A 1 40 m, APl E ¢ FZH/1000)
pre-sag=1/1000, 7 7t 40m
4 [kn/h] Fmean Fo Uplift Fmean-3Fn Fio/Fmean
[N] [N] [mm] [N] [%]
240 122 44 50 -11 36%
220 113 35 38 8 31%
200 106 30 30 15 28%
180 98 23 26 29 23%
160 92 20 24 33 22%
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