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History of Air Spring Development for Shinkansen Trains
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Alir springs are part of a soft damping suspension system that provides both softness and damping characteristics by utilizing
the compressibility and flow resistance of air. They were first used on railways about 60 years ago. The subsequent and
continuous advancement of air spring technology is a result of the incorporation of air springs into Shinkansen trains and the
acceleration of R&D activities in overcoming various challenges associated with increasing train speeds. To lessen the
environmental impact of high-speed trains, the weight of each car was reduced dramatically, particularly through the
adoption of bolster-less bogies. With this and other technological innovations, the functions of air springs also changed
remarkably. To make the Shinkansen competitive with aircraft by increasing both speed and ride quality, various new
functional units were developed. Such units include the horizontally nonlinear air suspension system and the car-body tilting
system with built-in air springs that enables trains to travel at higher speeds on curved tracks. A project aimed at further
increasing train speed has been launched for several train lines. We will continue our R&D efforts to develop air springs that
will enable trains to run safely at speeds exceeding 320 km/h while providing a truly comfortable ride.
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