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Abstract: To evaluate the effect of service stress on the molten salt corrosion performance of nickel-based superalloys,
GH3535 alloy was investigated using a four-point bending fixture applying 348 MPa tensile stress in FLiNaK molten salt at
700 °C for 240 h immersion tests. Through mass loss measurement, SEM/EPMA microstructural characterization, and ICP-
OES molten salt composition analysis, the corrosion kinetics behavior, microstructural evolution characteristics, and elemen-
tal diffusion patterns of the alloy under stress conditions were examined. Results showed that the mass loss per unit area of
the loaded specimen reached 5.21 mg/cm?, approximately 4 times that of the unloaded specimen (1.29 mg/cm?). The un-
loaded specimen exhibited predominantly intergranular corrosion, with corrosion depth at grain boundaries exceeding 100
um; after loading, the corrosion morphology transitioned from intergranular dissolution to grain interior migration, forming
a foam-like corrosion-affected layer exceeding 100 um in thickness on the surface, with the corrosion front extending to
depths greater than 300 um from the surface. Elemental distribution analysis revealed that the grain boundary region exhib-
ited characteristics of Cr depletion, Ni depletion, and Mo enrichment; corrosion products transformed from a protective
Cr,0; layer to a non-protective FeCr,0, spinel phase. The research results can provide experimental basis for material selec-
tion and life prediction of key structural components in molten salt reactors.
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Fig. 1 Microstructure of GH3535 alloy
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Table 1 Chemical composition of GH3535 Alloy (wt. %)

Ni Mo Cr Fe Mn Si Al C Co Ti
70.60 172 695 4.06 0.63 043 0.03 0.054 0.004 0.002
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Table 2 Major physicochemical properties of FLiNaK molten salt at
700 °C
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Fig.2 (a)Four-point bending fixture; (b) Molten salt corrosion appa-

ratus
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Fig. 3 Mass change characteristics of GH3535 alloy specimens after

immersion in FLiNaK molten salt for 240 hours
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Fig. 4 Change in alloying element content in FLiNaK molten salt

before and after corrosion testing
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Fig.5 Surface morphology of GH3535 alloy after corrosion testing
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Fig. 6 Cross-sectional morphology of GH3535 alloy after corrosion testing
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Fig. 7 Element distribution characteristics in the near-surface region

of the loaded specimen after corrosion
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Fig. 8 Gibbs free energy change for fluorides of major alloying ele-
ments in GH353S5 alloy
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