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Abstract: Super-critical CO, (S-CO,) Brayton cycle has been considered to replace the current steam Rankine cycle in
Sodium-cooled Fast Reactor (SFR) in order to improve the inherent safety and thermal efficiency. Several austenitic
alloys are considered as the structural materials for high temperature S-CO, environment.. Microstructural change after
long-term exposure to high temperature S-CO, environment could affect to the mechanical properties. In this study,
candidate materials (austenitic stainless steels and Alloy 800HT) were exposed to S-CO, to assess oxidation resistance
and the change in tensile properties. Loss of ductility was observed for some austenitic stainless steels even after 250 h
exposure. The contribution of S-CO, environment on such changes was analyzed based on the characterization of the
surface oxide and carburization of the materials in which 316H and 800H showed different oxidation behaviors.
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Table 1 Chemical composition of the test materials (in wt.%)
Fe Cr Ni C Si S Al Mn Mo Co Cu Nb Ti
3108 Bal. 24.7 19.1 .06 .69 - - .87 - - - - -
316H | Bal. 17.3 10.7 .05 .60 .005 - .64 2.15 .16 25 - -
316LN | Bal. 18.9 13.9 .03 .63 .01 - 1.93 | 2.78 - - - -
347H | Bal. 18.3 8.6 .07 .66 .009 - 1.28 - - - 43 -
800HT | 423 | 21.0 | 33.6 .06 A48 .001 A48 .93 .20 .05 48 - .55
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Fig. 2 Geometry and dimensions of coupon (a) and
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Fig. 4 Weight change of test materials at 550 °C in S-CO,
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Fig. 5 Ultimate Tensile Strength (UTS) of test materials in
three different conditions: As-received, 550 °C in
S-CO, for 250 h, and 650 °C in S-CO, for 250 h
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Fig. 6 Elongation at failure of test materials in three
different conditions: As-received, 550 °C in S-
CO, for 250 h, and 650 °C in S-CO, for 250 h
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Fig. 8 Microstructure of 316H and 316LN in comparison: SEM/BS images of as-received state vs. after exposure at 650 °C in

S-CO, for 250 h
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