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Development of a Testing Machine to Reproduce Rolling Contact Fatigue on Railway Rails.
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Table 1 Wheel/rail contact conditions according to Hertzian theory

Rail cross-sectional shape 50kgN
Wheel tread shape Conventional line modified arc wheel profile
Principal radius of curvature Rail : Rg;=300 mm, Rgy=00
Calculation Angle between principal directions 0=90°
conditions Material constants (wheel and rail) Elastic modulus E=206GPa, Poisson ratio v=0.3
Wheel load 50 kN
Contact ellipse shape Long radius a=5.34 mm Short radius b=5.18 mm
Result (a: sleeper direction, b: rail longitudinal direction) Eccentricity e=0.2425
Maximum contact pressure 862.1 MPa
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Yix Xiy Pressure switch Table 2 Spéciﬁcation of new two-cylinder rolling
Hydraulic pump (manual) fatigue tester
Maximum test speed | 1,450rpm

Maximum radial load | 50 kN

Hydraulic cylinder

+1% *Can be set to an
accuracy of about 0.1%

Revolutions -0.5~0.5°
encoder Attack angle *0.5° corresponds to a

Main rotary motor Maximum slip rate

Thermocouple Torque meter

(J curve radius of 400 m
Maximum specimen
Revolutions oscillation P +5 mm
encoder - — P
-------- < Axis oscillation Sliprate | Lubrication Dry, water .
Timing belt [ " ! Cyclo-reduction adjpustmer conditions *Drop volume, time and
iming be gear ~ motor interval adjustable

vf.x €)) : (b) ©

Fig.2 Diagram of new two-cylinder rolling fatigue tester
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Fig.4 Example of post-test metallographic observation
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