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ABSTRACT

Introduction and Objectives: This study investigates the wear behavior of FeCrCoNiMnTix high-entropy alloy coatings deposited on
AISI 431 martensitic stainless steel.

Materials and Methods: The alloy powders were prepared via mechanical alloying in a planetary ball mill under an argon atmosphere.
To evaluate their wear resistance, the synthesized powders were applied as coatings using the spark plasma sintering technique.
Comprehensive analyses, including X-ray diffraction and field emission scanning electron microscopy, revealed that the addition of Ti
induces a microstructural transition from a dominant FCC phase to a BCC-rich structure and facilitates the formation of Laves
intermetallic phases. Microhardness measurements and pin-on-disk wear test were employed to assess the wear behavior.

Results: The results strongly suggest that TiC formed in situ during the SPS process due to the interaction between Ti and carbon.
This, combined with solid solution strengthening and the formation of intermetallic phases, resulted in an increase in hardness up to
1030 HV0.05 for the FeCrCoNiMnTi composition. Wear test results indicated that the best performance was achieved by the
FeCrCoNiMnTi composition, with a wear rate of approximately 3.78 x 10~ mm?*N.m, which is nearly four times lower than that of
the AISI 431 stainless steel.

Conclusion: This improvement is attributed to the synergistic strengthening effects of the BCC matrix, laves intermetallic phases, and
the in-situ formed carbides. The findings of this research suggest that FeCrCoNiMnTi high-entropy alloys are promising candidates
for wear-resistant coatings and underscore the critical role of chemical composition design in engineering their structural and
tribological properties.
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