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Remaining Life Assessment of railroads due to accumulated internal damage

during services
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Abstract

Rolling contact fatigue between wheel and rail is one of the major rail structural damages that
cause derailment for high speed trains. When higher speeds and more passenger loads had led to
larger wheel/rail contact forces, any small surface flaws become unacceptable and thus wheel/rail
grinding operation have to be performed regularly. However, the fresh surface acquired wasn’t intact

but formerly loaded. During service, materials inside had been accumulating undetected fatigue
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damages prone to form subsurface cracks. Bringing them out to surface certainly lessen service time
and grinding interval period. A three-dimensional elasto-plastic finite element model is used to
calculate subsurface stress at different grinding distance, i.e. 6, 12, 18 mm. It was found that stress
distribution profiles are similar with higher stress values for more removal of materials. Grinding out at
3 mm depth is susceptible to lesser rolling contact fatigue life due to at the distance the materials
were previously subjected to maximum shear stress at 100 MPa. Complicated issue on how often the
grinding operation and the influence of previously loaded on the remaining life of the railroad are
partially clarified by this research. The research presented the analysis method to evaluate remaining
life of sequential damages namely volumetric shearing fatigue and rolling contact fatigue. Analysis of
data received from research is advantaged to evaluate contact life the rail during the application of
cumulative damage.

Keywords: Cumulative damage method, Finite Element Method, Contact Fatigue Wheels-rails
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Gauge (g) 1435 mm
Cant Angle () 1:40
Distance between contact 1500 mm
point (L)

Wheel Radius (r) 425 mm
Distance of contact point (k) | 70 mm
Distance between contact 14 mm
point and flange (m)

2.2 Contact Fatigue
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gﬂﬁ 2 Cylinder on a cylinder: axes at right
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M1379 2 SadrvedusgudnatswemsinIruen 1 e nsinsyuen 2

D,/D, | 1 1.5 2 3 4 6 10
a 0.908 1.045 1.158 1.350 1.505 1.767 2.175
B 0.908 0.799 0.732 0.651 0.602 0.544 0.481
A 0.825 0.818 0.804 0.774 0.747 0.702 0.641

A998 3 wansen @, B waz A

cosd 0.00 0.10 0.20 0.30 0.40 0.50

a 1.000 1.070 1.150 1.242 1.351 1.486

1.000 0.936 0.878 0.822 0.769 0.717

P 0.750 0.748 0.743 0.734 0.721 0.703

cosd 0.60 0.70 0.75 0.80 0.85 0.90

a 1.661 1.905 2.072 2.292 2.600 3.093

0.664 0.608 0.578 0.544 0.507 0.461

P 0.678 0.644 0.622 0.594 0.559 0.510
cosd 0.92 0.94 0.96 0.98 0.99
a 3.396 3.824 4.508 5.937 7.774
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B 0.438 0.412 0.378 0.328 0.287
A 0.484 0.452 0.410 0.345 0.288
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2.5 Life Fraction Rule for Creep
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