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Research progress on the corrosion behavior and mechanisms of
high—entropy alloys

DONG Shujun, ZHAO Qiancheng, CHENG Hongxu, SUN Minglei, LIU Xiaochen, WANG Xuefei, LUO Hong’

Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China

Abstract High—entropy alloys (HEAs) exhibit significant application potential in extreme service environments due to their outstanding
overall properties, with corrosion resistance being a critical factor determining their service life and reliability. This review systematically
summarizes recent advances in the corrosion behavior and mechanisms of HEAs, highlighting the influence of alloy composition and
atomic ratio adjustments on corrosion performance, as well as the effects of thermomechanical processing, such as heat treatment and
rolling, on microstructure and passive film characteristics. Studies indicate that compositional design and process optimization can
substantially alter the corrosion response and passivation behavior of HEAs, thereby affecting their overall corrosion resistance. Future
research should focus on further elucidating localized corrosion mechanisms and the evolution of passivation films, integrating machine
learning and multiscale simulations for intelligent alloy design, and establishing comprehensive evaluation frameworks that balance
mechanical properties, corrosion resistance, and cost—effectiveness. Collectively, this review provides a systematic overview and

reference for the design and application of corrosion—resistant HEAs.
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