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Development of Axle-Box Rotary Shaft Lip Seal for High-speed Shinkansen Vehicles
Kazuo Nakamura, Tetsuya Hosoya, Shogo Mamada (Railway Technical Research Institute)
Hirofumi Yoshida, Hiroyuki Nishide (Keeper Co.,Ltd.)

Where the speed of Shinkansen vehicles increased to a range of 350-400 km/h, it is highly concerned that
axle-box rotary shaft lip seals encounter with a harsh condition due to the increased rotation speed; more
lubricating oil tend to leak that affect adversely the normal lubrication condition of axle bearings. Therefore, we
conducted bench tests for high-speed rotation of current rotary shaft lip seals to develop a new rotary shaft lip
seal adaptable to high-speed Shinkansen vehicles; found a cause of the oil leak by the speedup rotation. Next,
based on the result, we produced a trial rotary shaft lip seal as a measure to suppress outbreaks of flaking
(rubber and filler) of a lip contact surface and the effect caused by a pressure change likely to occur in and out of
tunnel portals. As the consequence of the bench test for the high-speed rotation, the characteristics of seal was
well maintained under the condition equivalent to 750,000km in vehicle running distance, and the condition after
the test was also preferable; we could verify the durability was superior even under high-speed rotation.
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