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Characteristics of Creep Forces and Friction Coefficients

between Steel Wheels and Concrete Slabs
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It is very important to secure running safety of railway vehicles even when vehicles get derailed. In 2004, a Shinkansen train
was derailed by a huge earthquake and its derailed wheels run on concrete slabs. Taking account of this kind of accidents, a
number of vehicle-guide devices have been developed. Some of these devices are designed to lead derailed wheels onto a
runway made of concrete slabs. In order to simulate the derailed cars’ running behavior on a runway of concrete slabs, it is
necessary to have creep force characteristics and friction coefficients between wheels and concrete slabs, which are essential
elements in determining vehicle dynamics. There is scarcely a study of rolling contact between steel wheels and concrete slabs,

therefore the authors have exccuted an experimental investigation to evaluate creep force characteristics and friction

coefficients between a steel testing wheel and a concrete slab.
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set on a rail of Im-length
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Fig.2 Schematic diagram of the experiment (side view)
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Fig.3 Test piece embedded in a rail




Table 1 Material characteristics of the test piece

Compressive strength 58.2 MPa

Secant modulus of elasticity 32.4 GPa

Table 2 Experimental conditions

Material: cement mortar
Size: 180mm=50mmx60mm
Surface: flat

Surface roughness Ra: 2.5um

Test piece

Material: Steel (C105U)

with quench hardening
Diameter: 60 mm
Profile: 30 mm-radius arc
Surface: spherical
Surface roughness Ra: 0.3pm

Testing wheel

Normal force N 300 N

Truck velocity F, 20 mm/s

Settings of yaw angle 0, 0.6 deg.
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Fig.4 Creep force characteristics for a wide
range of longitudinal creepage
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Fig.5 Comparison with absolute creep forces
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Fig.6 Relationship of the longitudinal and lateral
creep force about small longitudinal creepage
under yaw angle of 0.6 degrees
with theoretical values calculated by FASTSIM
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