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„Rail steels degradation can leads to accident.“
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Profiles

� Rails - 60E1, 49E1, R65
( more than 120 profiles )

� Tongues – 60E1A1, 49E1A3, R65
( about 20 profiles )

� Frogs – various castings
( about 20 types of construction )
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Crossing point
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� about 28 mostly used materials in these days in the world
� 3 structures ( for railspearliticand for frogsausteniticor bainitic )
� Pearlitic steels + heat treatment or perlitization
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- 2th transit corridor in CR
- 1,53mm after 60MGT
- service life is about
180 – 260 MGT

Rails: 
- 0,6mm after 60MGT
- service life is about
500 – 700 MGT

Wear rate of railways frogs (crossings)
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Wheel-rail contact

Rolling
Contact
Fatique
( e. g. headchecks )

„self-purification effect“
(magic wear rate)
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Methodology of experiment
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Results of experiment
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Etched cuts of samples – pearlitic vs. austenitic
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R260 R260 perlit. 350HT

Mn-13-B
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Macrostructure – pearlitic steels
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R260 R260 perlit. 350HT
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Degradation behaviour – pearlitic steels
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R260

R260 perlit.

350HT
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Degradation behaviour – austenitic steels
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Conclusions

� For both types of test materials (pearlitic and austenitic) was experimentaly
induced plastic deformation in the surface layer and the follow-up iniciation of
surface cracks in accordance with the simulated damage by ratcheting process.

� Results of pearlitic steels confirm the positive influence of pearliting process
(perlitization).

� There was induced „self-purification effect“ on selectedsamples.
� Structural changes assesment identifies some differencesin the detorioration

mechanism in terms of pearlitic and austenitic structure as well. 
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Thank You for
Your attention.


