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Corrosion behavior of 316L stainless steel and 347 stainless steel in solar salt
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Abstract: The static corrosion behavior of 316L stainless steel and 347 stainless steel at 500 C in Solar Salt
(60%NaNOs; + 40%KNOs) was investigated via static corrosion test. Corrosion kinetic curves of 316L stainless
steel and 347 stainless steel in molten salts at 500 ‘C were obtained through measuring the weight changes of the
specimens at each time intervals. XRD and ICP-MS were employed to characterize the phase and component of
molten nitrate salts; XRD, SEM/EDS were used to characterize the morphology, composition and microstructure of
the corrosion products on the surface and the cross section of corroded specimens. Finally, combining the changes
of molten salt and stainless steels, the corrosion mechanism of 316L stainless steel and 347 stainless steel in Solar
Salt was discussed respectively. Results showed that the corrosion behavior of 347 SS in Solar Salt at 500 'C was
characterized by mass gain. As time goes on, the trend of 316L stainless steel increased first and then decreased,
while the trend of 347 stainless steel was on the increase. SEM/EDS showed that 347 stainless steel was more likely
to be oxidized, while the chromium element in 347 was prone to dissolve, comparing to 316L stainless steel is better
stability in Solar Salt, that is, 316L stainless steel is more corrosion resistant.
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Tab.1 Chemical composition of 316L and 347 stainless steels
Fe Cr Ni Mo Mn Si S N P C Nb
316L 67.20 16.90 9.80 2.50 2.40 0.80 0.20 0.10 0.05 0.03
347 70.00 17.90 8.80 2.00 0.70 0.03 0.05 0.05 0.50
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Fig.8 Surface morphologies of 316L stainless steel before
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Tab.2 The content of the elements in the corrosion layer of
316L stainless steel

X 35 Fe Cr Ni Mo 0 Na
1 66.7 16.8 9.2 21
2 67.5 16.3 9.3 19
3 62.1 7.6 2.7 0.7 252 0.6
4 62.4 4.4 1.0 274 0.7
5 60.1 4.7 26.0 7.1
6 61.6 24 317
7 458 2.6 36.3 10.0
8 64.3 2.3 29.7 2.8
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Fig.9 Surface morphologies of 347 stainless steel before and
after corrosion
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Tab.3 The content of the elements in the corrosion layer of
347 stainless steel

X Ja, Fe Cr Ni (0] Na
1 69.9 17.9 8.6
2 70.5 17.7 8.6
3 64.4 1.6 337 0.3
4 63.2 1.8 0.6 339 0.6
5 69.8 18 28.1 04
6 65.5 19 30.2 1.7
7 62.6 5.6 2.0 28.0 1.8
8 68.3 1.7 294 0.6
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