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Tilting Control System for Railway Vehicles Using Long-Stroke Air Spring
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Synopsis
Tl

East Japan Railway Company and Sumitomo Metal Industries, have cooperated to develop a tilting control system for
railway vehicles in order to attain speeds of 120 km/h curving velocity on 400 m radius curves. For the purpose of
ensuring running safety and riding performance for accelerated curving, this system tilts a carbody up to a 7 degree tilting
angle using two long-stroke air springs mounted on a bogie.

The system was installed in a narrow gauge experimental train and tried out on the running tests for curving speedup.
The test results showed that tilting control performance was successfully achieved. Adequate running safety and good

riding performance were also verified for the target curving velocity.
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G : Carbody gravity center
O : Tilting center
P, : Static wheel load
AP, AP, Changing wheel load
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lateral acceleration
g . Tilting angle
¢ - Cant angle
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Fig.1 Tilting situation of pendulum type and forced tilting type
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Fig.3 A calculated example of wheel unload ratio
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8. Eﬁﬁﬁﬁﬂﬁ”ﬁﬂ@%ﬁﬁ Photo 1 Long-stroke air spring mounted on a bogie
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Fig.4  Tilting mechanism schematic
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Fig.5 Bogie with tilting device using long-strok air spring
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Fig.6 Tilting control flowchart
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Fig.8 Control performance during the consecutive curves
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