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ABSTRACT

During braking of railway vehicles the repetitive thermal shock leads to thermal cracks on disc surface, and the
lifetime of brake disc is dependent on the number of trimming works for removing these thermal cracks. Many
tries for development of high heat resistant brake disc to extend the disc life and to warrant reliable braking
performance has been continued. In present study, we carry out the computational fatigue analysis for thermal
fatigue test in three candidate materials which were made to develop new high heat resistant material. Using FEM,
we simulate thermal fatigue test in three candidate materials and conventional disc material. We then estimate the
number of cycle to thermal crack initiation based on data from mechanical fatigue tests, and the results are
compared with each material. For each material, the correction factor for Nr4 which is the number of cycles when
crack over 40 .m was observed in thermal fatigue test is decided. From this study, we can verify the performance
of thermal fatigue test system and suggest a qualitatively comparative method for heat resistance by FEM analysis

of thermal shocking phenomenon.
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C Si Mn P S Cu Ni Cr Mo Mg
Conv. 3.13 2.05 0.71 0.041 0.018 0.3 - 0.8 - -
B 3.79 2.39 0.419 0.039 0.013 0.353 0.419 0.222 0.284 0.016
C 3.75 2.41 0.401 0.04 0.013 0.353 1.05 0.403 0.433 0.015
D 3.77 233 0.393 0.04 0.014 0.341 1.01 0.534 0.549 0.015
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Tensil Tensil i
ensiie €nsiL e Compresswe Speci fic
strength  Elongation  Strength v
(N/mm?) (%) (Nmm?) VY
Conv.| 275.0 0.11 693.2 7.241
B 414.0 3.1 688.4 7.056
C 483.4 2.1 784.1 7.137
4 D 499.6 1.2 824.2 7.085
a9 2 9 E A9E R f38s Bl
=X 3. 4 ARy €4 =4
Temp. Conv. B C D
Specific 25°C 0.476 0.445 0.444 0.457
heat 150°C 0.535 0.506 0.508 0.516
Yg°C) 300°C 0.593 0.587 0.583 0.576
Thermal 25°C 55.35 33.66 33.53 31.94
conductivity 150°C 51.24 36.09 36.03 35.42
(W/m-°C) 300°C 47.72 38.48 38.49 35.42
Thermal 30-150°C 10.3 10.9 10.4 10.2
expansion 150-300°C 14.5 15.2 14.4 14.6
coefficient 300-450°C 16.0 16.0 15.9 15.9
-6 /0
(x1077°C) 450-600°C 17.0 16.0 16.9 16.5
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