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Security of Critical Components for Railroad Vehicle Bogie Truck

O Haruo Sakamoto (Kochi University of Technology)

Abstract: Railroad products suffer fatigue since they are used in a condition of cyclic loading when railroad vehicles run.
Key products are the most important mechanical parts, which are wheels, discs, truck frames, and axles. They are such
fail-out components, as can cause the fatal failure of vehicles, when the components fail. Among such components, wheels
and axles are the most critical railroad components, since they can cause the derailment. This paper summarizes how the
railroad products in Japan were developed using the knowledge of fatigue characteristics and fracture mechanics, and the
future research is considered. The issues are whether fatigue limit exists based on a scientific explanation, whether the
retardation of crack extension can happen with appropriate ground, and whether a crack extends under large compressive
cyclic loading. The last issue is discussed in the last topic. The other topic regarding fatigue limit needs to be continuously

investigated in the future.
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Figure 1 Reproduction of Wheel Brittle Fracture (left: Fracture)
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Figure 3 Relationship among Fracture Toughness, Ferrite
Volume, and Prior Austenitic Grain Size

Figure 4 Developed New Wheel
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Figure 5 Brittle Fracture of Experimentally Tested Disc

Figure 6 Nozomi Vehicle and Disc
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Figure 7 Design Guidance for Bogie Track Frame (JIS E4207)
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Figure 8 Aluminium Welded Structure Design Curve by British
Standard, BS 8118

Figure 9 Aluminum Welded Bogie Truck Frame
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Figure 10 Induction Hardenmg for Shinkansen Axle
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Figure 12 Test Result of Cyclic Large Compressive Stress
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