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An Analysis of Curve Negotiation for Two-Axle Bogie Vehicle
Considering the Effect of Gauge Widening

Atsushi MORIYAMA™*® and Katsuya TANIFUJI

** East Japan Railway Company, 2-2-2 Yoyogi, Sibuya-ku, Tokyo, 151-8578 Japan

According to the decrease of the three-axle bogie for locomotives, the need for diminution of the
gauge widening in curved track has been pointed out by rail maintenance division. Meanwhile,
bolsterless bogies which have no side bearer are employed in many railway vehicles recently, and it
is expected that various steering bogies will be employed in the near future. For vehicles which have
these bogies, the gauge widening keeps its effect on curve negotiation even now. In this study, the
dynamical analysis is carried out about the relationship between the gauge widening and the track
load, considering the bogie mechanism. Numerical simulation is used for the analysis, and the
effectiveness of gauge widening is summarized from dynamical viewpoint of two-axle bogie vehicles.
Further, wear indices are introduced, and the wear tendency of flange and tread is estimated

quantitatively.
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Table 1 The diminution of gauge widening in past

Range of Gauge widening (mm)
curve radius, | established | modified | modified
R (m) in 1943 in 1972 in 1985

R<170 30 25 20
200=R <240 20 20 15
240=R <320 15 15 10
320=R<440 10 10 5
440=R <600 5 5 0
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Fig.1 Vehicle model (17 degrees of freedom)
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Table 2 Conditions of curved track

Curve radius (m) 400 300 200
‘ Regulation 75 65 50
Speed
+5 km/h 80 70 55
(km/h)
+25 km/h 100 90 75
Cant (mm) 95 95 85
Gauge widening (mm) 0~10 0~15 0~20

fu g7 V) — 7R ) ) =10 200 kN
Fu @7 ) — 7R85 (1)) =9 100 kN
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Fig.2 Comparison of lateral forces calculated with two
models (R=400m, +5 km/h)
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