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Fatigue Analysis of Locking Parts in the Gauge - Adjustable
Wheel Set System in the Curved Track
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ABSTRACT

The gauge — adjustable wheelset system in the transcontinental railway represents a more
effective way in comparison with other techniques for overcoming difference in track gauges.
Moreover, freight trains having the gauge — adjustable wheelsets will be run various curved tracks
of Eurasian railroad network such as TKT, TCR and TSR. Therefore, to assure the safety of the
gauge — adjustable adjustment wheelset system, it is necessary to evaluate durability of locking
parts in the system during freight trains' service in the curved track. In this study, it was
performed to estimate fatigue life of locking parts under lateral wheel pressure by using durability

simulator.
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Fig. 1 Contact stress history of the locking part in the gauge - adjustable wheel set during a freight

train’s service in the curved track
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Table 1 Mechanical properties

. Young’'s Modulus| Yield Strength | Tensile Strength Elongation
Materials
(MPa) (MPa) (MPa) (%)
SM 490C 202, 000 460 829 21.0
ASTM AbH37 207, 000 262 480 22.0
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Fig. 2 Strain-life curves
Table 2 Material constants of strain-life curves
Materials g, b £ c
SM 490C 1, 153 -0. 080 0. 309 -0. 503
ASTM A 537 585 -0. 075 0. 666 -0. 751
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Fig. 3 Fatigue life contour of the locking part in the gauge - adjustable wheel set during a freight

train’s service in the curved track

Table 3 Expected fatigue life of the locking part in the gauge - adjustable wheel set

expected fatigue life (Cycles)
Materials
Standard gauge Braoad gauge
SM 490C > 1.0 x 10 > 1.0 x 10
ASTM A537 > 1.0 x 10 6.54 x 10°
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