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Crack initiation and propagation*
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Cross sectional images

Chemical composition

Effect of surface finish on oxide film formation  -316L SS

316L 
SS

C Si Mn S P Ni Cr Mo Fe N

0.018 0.47 0.82 0.01 0.28 12.06 17.68 2.17 bal. 0.039

Chemical composition

500500

(b) as lathed(a) Polished

500 nm500 nm

Cross sectional image of formed oxide on 316L stainless steel (commercial) with applied loading of 
30 kg (mean stress at notched was 374MPa) for 300 hr in oxygenated pure water environment 
contains 2ppm DO.
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Oxidation localization characteristic curve

Typical example of interface morphologies and curves
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Localization in terms of Cr content

A CB

Ni-14Cr-8Fe 187MPa Ni-22Cr-8Fe 187MPa Ni-14Cr 187MPa
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Trends in oxidation localization agreed with Cr concentration



Summary of laboratory observations

• Oxidation behavior under high stress was investigated using 
circumferential notched specimen. Thicker oxide film wascircumferential notched specimen. Thicker oxide film was 
observed in lathed surface. Furthermore, interface 
morphology was more complicated in those specimens.

• “Oxidation localization characteristic curve” was proposed in 
order to evaluate developing oxidation localization more 

tit ti l A di t th i ith dquantitatively. According to the comparison with proposed 
parameters and cracking susceptibility, it was implied that 
oxidation localization was one of the precursors on crackoxidation localization was one of the precursors on crack 
initiation. 
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BWR PLR (Primary loop recircuration) weldment*
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Laboratory tests and plant behavior
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Future work & expected development area

• Dependence of localization parameters on testing time and 
irradiationirradiation

• Confirmation of applicability of localization parameters on 
actual component (incl. range of analysis width, size)p ( g y )

• Development of monitoring and evaluation methodology for 
operational component s (incl. NDT&E)

Optical, Electromagnetical, Thermomechanical,

Electrical, Electrochemical, Acoustic, Mechanicalƒ
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