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Abstract

The multiaxial fatigue character of high-speed railway brake disc thermomechanical damage is studied in this work. Although
the amplitude and distribution of temperature, strain and stress are similar with uniform and rotation loading methods, the
multiaxial behavior and out-of-phase failure status can only be revealed by the latter one. With the help of a multiaxial
fatigue model, fatigue damage evaluation and fatigue life prediction are implemented, the contribution of uniaxial fatigue
parameter, multiaxial fatigue parameter and out-of-phase failure parameter to the total damage is discussed, the damage will
be underestimated without the consideration of multiaxial characters and out-of-phase failure status. It can be announced that
brake disc fatigue belongs to the type of multiaxial thermomechanical fatigue. The results of this work can help to understand
the damage mechanism of high-speed railway brake disc, and provide theoretical foundation for design optimization from the

perspective of multiaxial thermomechanical fatigue resistance.
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