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High-temperature combustion environments can lead to severe hot corrosion due to corrosive salts present
in combustion gases. Therefore, the corrosion resistance of high-temperature alloys is crucial for deter-
mining component durability. This study evaluates the hot corrosion behavior of Inconel 690 alloy exposed
to a mixed molten salt of V,0, and Na,SO, at 700 °C, employing both qualitative and quantitative meth-
ods. To investigate corrosion kinetics, hot corrosion tests were conducted for 5 min, 15 min, 6 h, 72 h, and
192 h, and the corrosion rates were compared based on weight change per unit area. Time-dependent cor-
rosion behavior was further analyzed using SEM-EDS and XRD to characterize elemental diffusion and
the formation of corrosion products. As exposure time increased, alloying elements in Inconel 690 dif-
fused outward, forming various compounds and oxide layers, including NiO, Cr,0,, CrVO,, and Ni,V,0,.
Notably, Cr,O;, which forms in the early stages of corrosion, is identified as the primary contributor to the

alloy's hot corrosion resistance.
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TIME-DEPENDENT HOT CORROSION BEHAVIOR OF INCONEL 690 ALLOY IN V,0, + NA,SO, MOLTEN SALT MIXTURE AT 700°C
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Table. 1. Chemical composition of Inconel 690 (wt%)
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Fig. 1. Weight change of Inconel 690 after hot corrosion at
different times: 5 min, 15 min, 6 hour, 72 hour, and 192 hour
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Fig. 2. Average corrosion rate of Inconel 690 after hot

corrosion at different times: 5 min, 15 min, 6 hour, 72 hour,
and 192 hour
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TIME-DEPENDENT HOT CORROSION BEHAVIOR OF INCONEL 690 ALLOY IN V,0, + NA,SO, MOLTEN SALT MIXTURE AT 700°C
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Fig. 3. Cross-sectional SEM images after hot corrosion at different times: (a) 5 min, (b) 15 min, (c) 6 hour, (d) 72 hour, and (e)

192 hour
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Fig. 4. Cross-sectional SEM-EDS results of Inconel 690 element after hot corrosion at different times: (a) 5 min, (b) 15 min, (c)

6 hour, (d) 72 hour, and (e) 192 hour
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Fig. 4. (Continued) Cross-sectional SEM-EDS results of Inconel 690 element after hot corrosion at different times: (a) S min,
(b) 15 min, (c) 6 hour, (d) 72 hour, and (e) 192 hour

216 CORROSION SCIENCE AND TECHNOLOGY Vol.25 No.3, 2026
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Fig. 4. (Continued) Cross-sectional SEM-EDS results of Inconel 690 element after hot corrosion at different times: (a) S min,

(b) 15 min, (c) 6 hour, (d) 72 hour, and (e) 192 hour
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Fig. 5. X-Ray Diffraction analysis results of Inconel 690
after hot corrosion at different times: 5 min, 15 min, 6 hour,
72 hour, and 192 hour
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Molten salt mixture (V,05+Na,SO,)

72 h~192 h

Fig. 6. Schematic of Inconel 690 after hot corrosion at different times: 5 min, 15 min, 6 hour, 72 hour, and 192 hour
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