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Fundamental Study of Axle Box Suspensions Making Use of Functional Material

Yasuhiro UMEHARA

Shogo KAMOSHITA

Tsubasa OGURO Tetsu MITSUMATA

We have devised a steering system in which the functional material is used for the elastic members such as

rubber bushings in the axle box suspension of railway vehicles. The functional material called the magnetic elas-

tomer is composed of magnetic particles and the elastomer. This material is characterized by its hardness varia-

tion depending on the magnetic field. We prepared test pieces to be used for the development of the magnetic

clastomer for the steering bogie. In a characteristic test, we confirmed that the Young’s modulus of the magnetic

elastomer changes in the range of about five times depending on the presence or absence of the magnetic field.

In addition, we simulated the vehicle model running while applying the longitudinal stiffness change of the mag-

netic elastomer to the axle box suspension of the bogie. We confirmed that this type of axle box suspension was

capable of reducing the average of the outer wheel lateral force in the circular curve section compared to that of

the normal type of axle box suspension.
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