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Abstract

Strength reliabilities, or fatigue issues, of railway steel products are very concerned matters for
social safety and easiness. Since NSSMC has been supplying the railway steel products, such as
rail, wheel, axle, and bogie truck, the research and development (R&D) fields in NSSMC are widely
spread from material R&D with high fatigue performance to structural R&D by using numerical
analyses and actual body endurance tests, furthermore, technology R&D of strength design methods.

The present paper shows some recent R&D results and future prospects in these fields.
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Rail steel specipication in JIS
Chemical compositions Mech. properties
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k <0.045 | <0. > >
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40kgN
0.63- | 0.15- | 0.70-

50kgN <0.030 [<0.025| >800 >10
0.75 | 030 | 1.10

60kg

a) Flaking damage b) Internal fatigue failure
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Examples of fatigue damage appearance in rails
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Exchange cause of freight train wheels in North America (2005)

No. of wheels Ave. life
Why made code -

Ratio (year)

Administrative 398039 57.1% 9.8
Good conditoin 375244 53.8%
Mate wheel 22206 3.2%
Others 589 0.1%

Environment 199168 28.6% 8.8
Out of round 2699 0.4%
High impact 111709 16.0%
Thermal cracks 3322 0.5%
Tread shelled 50273 7.2%
Slid flat 19845 2.8%
Others 11320 1.6%

Worn out 98926 14.2% 11.0
Thin flange 23830 3.4%
High flange 62001 8.9%
Thin rim 10573 1.5%
Others 2522 0.4%

Wheel failure 766 0.1% 12.2
Rim spread 96 0.0%
Flange cracked 244 0.0%
Rim cracked 320 0.0%
Rim shattered 106 0.0%

Total 686899 100.0% 9.7
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a) Axle body
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b) Wheelset assembly
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Example of railway axle
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Railway axle specification in JIS

Mechanical properties
Sort| Mark | YS | TS [Elong.| Red.
(MPa)(MPa)) (%) | (%)
1 |SFAS55|>275|>540| >23 | >35 |Normalizing or

2 |SFA60|>295|>590 | >20 | >30 |normarizing & tempering

3 |SFA65|>345 |>640 | >23 | >45 |Quenching & tempering (QT)
4 | SFAQ | >295[>590| >20 | >30 |Induction heating QT

" Mechanical properties of SFAQ are those of before IHQT.

Heat treatment
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Design flow of railway axle
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