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Summary: Type 301L austenitic stainless steel is widely used in various industries due to its excellent corrosion 

resistance, mechanical strength, weldability, and significant work hardening capacity. These characteristics are 

crucial for the railway industry, which values the comfort, safety, and durability of its trains, thus ensuring that 

301L steel is a common choice for the structure of railway carriages. These materials are commonly applied in 

components such as structural elements of railway carriages, where resistance to cyclic loads is critical. The 

fatigue behaviour of these steels is strongly influenced by deformation-induced martensitic transformation, which 

can increase strength but can also contribute to crack initiation and propagation under cyclic loading. Given the 

demanding operating conditions of railway components, namely exposure to dynamic stresses, impact loads, and 

environmental factors, understanding the fatigue performance of these materials is crucial to ensuring durability 

and safety. In this paper, the strength of 301L stainless steel under two conditions (MT and HT) is evaluated for 

monotonic and fatigue loading conditions. Under monotonic tests, the effect of finishing (MT and HT) is observed 

in the mechanical strength properties, namely in the significant increase in yield strength to the detriment of the 

material's ductility, in the HT state. This increase in strength is also observed under fatigue loading conditions. 

When the fatigue strength data are compared with the fatigue design curves for structural steels given, for 

example, by Eurocode 3, it is observed that fatigue design curve is still conservative for both materials. 
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