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Abstract

This paper investigates the carburization and tensile behavior of Inconel 617 and Incoloy 800H after expo-
sure to helium containing different methane concentrations (50, 100, and 400 ppm) at 950°C for 50, 100, and
200 hours. Results indicate minimal microstructural changes for both alloys after exposure to 50 and 100
ppm methane, with only slight surface oxidation and carburization. After 200 hours of exposure to helium
containing 400 ppm methane, Inconel 617 exhibited substantial intragranular precipitation of chromium and
molybdenum carbides. Intragranular carburization leads to brittle intergranular fracture, significantly reduc-
ing the ultimate tensile strength and elongation of Inconel 617. In contrast, Incoloy 800H showed chromium
carbide precipitation primarily at the grain boundaries, resulting in brittle transgranular fracture. Intergran-
ular carburization reduces the elongation of Incoloy 800H but does not affect its ultimate tensile strength.
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