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Usually, railway axles are designed for infinite life based on endurance limit of the material and
the axle is not fractured immediately when a surface crack initiated. The railway axles have been
inspected regularly by NDT such as ultrasonic testing, magnetic testing and eddy current testing
and so on. Because the axle failure is profoundly influenced by the probability of missing a fatigue
crack during an NDT inspection, it is necessary to evaluate the Non Destructive Interval of railway
axle. In the present paper, the Non Destructive Interval of railway axle based on fracture
mechanics and finite element analysis was investigated. It was shown that the Non Destructive
Interval of railway axle can be evaluated using fracture mechanics approach and extended using

NDT which a crack can detect clearly.
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a : crack length(mm)

N : Number of cycles(cycles)

o : Applied stress(MPa)

K : Stress Intensity Factor(MPaVm)
N : Fatigue Life cycle

C, F, m: Material constant
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(a) Model: semi-elliptical surface crack

Crack

location

@190 mm

(b) Fretting fatigue crack in railway axle

Fig. 3 Simulation model

Table 1 Characteristics of fracture mechanics

Yield | Tensile
Temp C m Kic AKi
[C] [[m/eycles]| [1] |[MPavm]|[MPavm] S[tlr\;‘;igh S[t]{j’[;%h
-40 | 5.07E-13 |3.73| 59.41 - - -
R.T | 1.05E-13 |4.36| 128.85 8.17 425 662
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Fig. 4 Crack growth rate of railway axle at R.T

Table 2 Fracture mechanics parameters of railway axles

Com Ke | AKy G reng
m/cycles MPavm |MPa\Vm MPa MPa
® [2.00E-12|3.50| - 7.0 360 600
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