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Countermeasures to Prevent Dewirement Incident of Conventional Railway Pantographs
Focusing on Lift Force Characteristics Under Crosswind
Takeshi Mitsumoji*, Yuki Amano, Takumi Abe, Shigeyuki Kobayashi,
Tatsushi Isono, Koji Nakade, Yuhei Noguchi, (Railway Technical Research Institute)

Wind-induced dewirement of pantograph occurs only occasionally and leads to transport disorders. It has been
considered that this is caused by the lift force increase of the pantograph due to crosswind, but the factors
causing the dewirement of pantograph has not been completely understood. In this study, we focused on the
increase in lift force of the pantograph due to the crosswind, and analytically clarified the causal relationship
with the dewirement incident. In addition, we experimentally confirmed the amount of increase in lift due to

crosswinds, clarified the fluid-dynamic causes using numerical simulation, and proposed countermeasures.
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Fig. 4. Limit value of lift force.

Table 1. Lateral deviation of contact wire.

(Straight line, wind speed 30 m/s).

No. Item Deflection
1 Deflection due to crosswind 261 mm
2 Sway of train 235 mm
3 Deflection of support 100 mm
4 Rotation of cantilever 30 mm

Total 626 mm

Parameters of overhead contact line ;
: St90mm?2, Tension force 9.8kN
¢ GT110mm2, Tension force 9.8kN

Catenary wire
Contact wire

Support : 50m interval, 200mm stagger
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Pantograph

(a) Actual train.

Blow up velocity
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Crosswind velocity
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Us  Running velocity
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(b) Wind tunnel test and CFD analysis.

Fig. 5. Definition of flow angle and velocity.
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(b) Lift force with respect to crosswind velocity.
(p=15 deg, U= 16.7 m/s)
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Fig. 6. Lift force measurement result.

(Wind tunnel test)
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Fig. 7. Flow simulation result. (Up=22.2m/s)
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Fig. 9. Effect of opening sections.
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