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Abstract

EAAT steel has been used widely in railway axles. Considering the failure behavior of railway axles and
other solving methods, laser cladding remanufacturing was used for repairing the railway axles. The
microstructure and fatigue fracture mechanism of EA4T steel in laser cladding remanufacturing were
investigated by optical microscope (OM), scanning electron microscope (SEM) and X-ray diffraction (XRD).
The fatigue life and fatigue crack growth were measured by three-point bending experiments. The
microstructure of cladding layers was composed of columnar crystal and fine dendrites, and the main phases
of cladding layers were y and Fe,B shown by XRD results, which lead to the highest micro-hardness value in
the cladding layer. The da/dN-AK curves and fracture morphologies indicate that the cladding layers could

delay the fatigue crack initiation and improve the fatigue life of EA4T steel.
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1 Introduction

The railway axles as one of the most important structure in railway system have been applied to
bear the dynamic load and the whole weight of vehicle. Therefore, they are subjected to
characteristic variable amplitude load, like axial force, radial force, shearing force, bending moment
and torsion 1. Therefore, the main failures of railway axle during service are rotary bending
fatigue of the axle shaft and fretting fatigue damage of axle pressure surface, which determine the
total life of the axles . In order to maintain the safety of railway system, the design of the axles

and press fitted joints including optimum dimensions, material selection and surface treatment were
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