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Fatigue Life Assessment for a Brake Disk of Railway Vehicles

C. S. Seok(Mech. Eng. Dept., SKKU), H. S. Park, Y. Huh(Grad. Sch. of Mech. Eng., SKKU),
J. H. Kim(KRRI), Y. M. Lee(KITECH)

ABSTRACT

A brake disk in railway vehicle is safety part. Requirements not only in performance but also in comfort,
serviceability and working lifetime are high and rising. In this study , we carried out fatigue test and thermal stress
analysis. To determine a pressure distribution, contact pressure analysis precede thermal stress analysis. Especially,
characteristics of the brake disk were analyzed in considering intial velocity, and thickness of a frictional plate. Form
the comparing the results of experiment and FEM analysis, fatigue characteristic and fatigue life assessment ofr a

brake disk of railway vehicle were performed.
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Table 1. Mechanical and thermal properties of a brake

disk material and pad

Properties Disk(GC25) Pad
Elastic modulus[ N/m” ] 108x10°  [1.029x10°
Poisson's ratio 0.35 0.25
Mass density[ kg/m’ ] 7150 2150
Coefficient of thermal expansion| m/mK }| 10.5x10° -
Specific heat{ J/kgK ] 460.0
Convection coefficient] W/m'K ] 50, 100 -
Friction coefficient 0.35 0.35
00T - 64.1
Thermal conductivity[W/mK]} 200C - 68.8
300C - 69.8
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Fig. 1 S-N diagram of a brake disk material
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Fig. 2 Models for thermal stress and contact
pressure analysis

Fig. 3 Pressure distribution at a frictional surface
(rotation velocity = 97.712rad/s)
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Table 2 Fatigue life of a brake disk according to the
thickness of a frictional plate

Initial Max. Max. Von
i R Von |Fatigue [Mises Stress| Fatigue
Braking | Thickness ) R e .
Mises | Life [at Frictonal| Life
Speed (mm)
(150kem/h) Stress | (cycle) Surface (cycle)
(MPa) (MPa)
17 186.0 1,018 104.7 31,822
150 22 19%6.9 761 100.0 34,837
27 202.4 717 9.5 50,288
17 169.4 2,111 91.3 57,312
125 22 180.8 1,283 87.0 77,49%
27 186.9 976 83.2 99,399
17 152.2 3,228 80.3 121544
95 22 164.2 2,388 744 190,630
27 1204 1,913 70.6 303,530
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