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Corrosion behavior of CoCrFeNiTiy s high entropy alloy in
molten Na,S0,4-25%NaCl

LI Ping, PANG Sheng-jiao, ZHAO Jie, LI Ting-ju

(College of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The corrosion behavior of CoCrFeNiTiys high entropy alloy (HEA) in molten Na,SO4-25%NaCl (mass
fraction, %) was investigated. The corrosion kinetic curves at 650 and 750 ‘C were analyzed by TGA method. The scale
structure and composition of the corroded products were examined by XRD, SEM equipped with EDS and EPMA. The
results show that the corrosion kinetic curves of the CoCrFeNiTig s alloy corroded at 650 and 750 ‘C are similar and
follow exponent growth law. The cross-section consists of the oxide layers and the corrosion affected zones. The former
is composed of mainly TiO, and partly Cr,O; as well as tiny compound oxides with spinel structure, and the latter with
porous is depleted in Cr, Ti and rich in Fe, Ni and Co. Prolonging the exposure time or elevating the corrosion
temperature, the oxide layer is broken and the adhesion with the matrix is worsened, and is peeled from the matrix. It is
concluded that the corrosion behaviors of CoCrFeNiTiys HEA in molten Na,SO,-25%NaCl is attributed to the interaction
of oxidation, sulfidation and chlorination.
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Fig. 1 Microstructures of as-cast CoCrFeNiTig s high entropy
alloy: (a) Before coating; (b) After coating
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Fig. 2 Corrosion dynamic curves of CoCrFeNiTiys high
entropy alloy exposed at 650 and 750 ‘C
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Fig. 3 XRD patterns of CoCrFeNiTig s high entropy alloy for
40 hand 100 h at 650 'C
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Fig. 4 XRD patterns of CoCrFeNiTips high entropy alloy
exposed at 750 °C for 40 h and 100 h
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Fig. 5 Cross-section micrographs of CoCrFeNiTi, s HEA exposed at 650 C for 20 h(a), 70 h(b), 150 h(c)
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Fig. 6 Cross-section micrographs of CoCrFeNiTi, s high entropy alloy exposed at 750 ‘C for 20 h(a), 70 h(b) and 150 h(c)
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Fig. 7 SEM image and element map scanning results of CoCrFeNiTi, s entropy alloy corroded at 650 ‘C for 40 h: (a) SEM image;

(b) Ti; (¢) Cr; (d) Fe; () Ni; (f) Co; (g) O; () S
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Fig. 8 SEM image and element map scanning results of CoCrFeNiTigs high entropy alloy corroded at 750 ‘C for 40 h: (a) SEM
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