KSME 05F254

Sensitization and Aging Effect on Environmental Fatigue of Stainless
Steel

I1l-Seok Jeong, Sahg-Jai Kim and Sung-Yull Hong

Key Words: Dissolved Oxygen(8&4t4), Fatigue Life(¥]24°9), Sensitization(%13}), Strain
Rate(HFE &%)

Abstract : Among published environmental fatigue test data of stainless steels, Type 304 SS, Type 316 SS,

Type 316N SS, Type 316 Weld SS, and cast stainless steel CF8M in Japan and U.S., useful data were

quoted for analyzing the effect of sensitizing stainless steels in LWR environments. Temperature of the test

data was 288~325C which is operating temperature range of LWR plants. Data were classified in terms of

dissolved oxygen levels, strain rates in tension stroke, and senmsitization. Then data were compared with
logarithmic graph of vertical strain rate and horizontal fatigue life. Trend of sensitization and aging effect
was investigated for each type of stainless steels.
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Abstract : The aim of this study was to obtain a better understanding of delayed hydride cracking (DHC) of Zr-2.5Nb
pressure tube with hydrogen concentration. DHC tests were conducted at 150, 200 and 250 ‘C on cantilever beam
specimens with 60 and 80ppm H, respectively. The threshold stress intensity factor, Kiy in radial direction of the
Zr-2.5Nb tube were determined with and without the ratcheting heat treatment. Ratcheting heat treatment specimens
had a little high Ky value from most temperature range. At the hydrogen concentration of 80 ppm, Ky for the
Zr-2.5Nb tube was 13 MPam'" with the ratcheting heat ‘treatment. However, with the hydrogen concentration
decreasing to 60ppm, Ky increased unexpectedly to a higher value at 250 'C. Based on the results, Ky for Zr-2.5Nb
tube is discussed with a supersaturated concentration of hydrogen.
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