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Fatigue Strength Estimation for Welds of Carbody Shell of High Speed Train
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Fatigue cracks can be generated in the airtight carbody shell for high speed trains due to the difference in the
air pressure between inside and outside the carbody at passing each other in a tunnel. The most recent carbody
shells of high speed trains are made of alminum alloy. As the design standard for welds in aluminum alloy
carbody shells has not been established yet, the authors select a couple of important welds, carry out fatigue

tests and create a fatigue design diagram.
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O Test results (small specimen)

®  Test results (full-scale specimen)
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Fig.1  Fatigue test results and fatigue design
diagram for welds of extruded hollow
aluminum alloy
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& Test results
(welds of reinforcement between roof carline and cant rail)
o Test results
(welds of reinforcement between side beam and side post)
~+ 5-N curve
Fatigue design diagram
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Fig.2 TFatigue test results and fatigue design
diagram for welds of side post and roof
carline reinforcements
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Fatigue design diagram
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Fig.3  Stress frequency and fatigue design diagram
during the service life period (welds of
extruded hollow shape)
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Fig.4 Stress frequency and fatigue design diagram
during the service life period (welds of roof
carline reinforcement)
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