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The aim of this study was to develop a new in-situ observation method and instrument in micro-scale to
investigate the mechanism of stress corrosion cracking (SCC) initiation of Ni-base alloys in a high tem-
perature water environment of pressurized water reactors (PWRs). A laser confocal microscope (LCM), an
autoclave with diamond window view port, and a slow strain-rate tester with primary water circulation
loop system were components of the instrument. Diamond window, one of the core components of the
instrument, was selected based on its optical, chemical, and mechanical properties. LCM was used to
observe the specimen in micro-scale, considering the experimental condition of a high-temperature pri-
mary water environment. Using in-situ method and instrument, it is possible to observe oxidation and
deformation of specimen surface in micro-scale through the diamond window in a high-temperature pri-
mary water in real-time. The in-situ method and instrument developed in this work can be utilized to inves-
tigate effects of various factors on SCC initiation in a high-temperature water environment.
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Fig. 1. Photograph of the instrument developed for in-situ observation of SCC under the high-temperature primary water

environment
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Fig. 2. Photograph of the autoclave with diamond window viewport and slow strain rate tester. The gauge section of tensile
specimen is shown through the window in the enlarged photograph
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Fig. 3. Absorption coefficient of liquid water as a function of
light source wavelength [10]
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of light source wavelength [11]
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Table 1. The elemental composition (weight%) and mechanical properties of alloy 600 used in the present work

C Si Mn P S Cr Ni Cu Fe
0.062 0.34 0.26 0.005 0.001 16.11 Bal. 0.02 8.83
0.2% oftset stress, Mpa Tensile strength, Mpa Elongation, %
259 643 48.6

LCM (b)

Fig. 8. Optical microscope(a) and laser confocal microscope(b) images of the surface of the tensile specimen exposed to the
primary water at 300 °C and 15MPa for 30 days

Fig. 9. LCM images of (a) entire surface of specimen in gauge section, and enlarged images taken at (b) elongation = 0% and
applied stress of 0 MPa, (c) elongation = 3.4% and applied stress of 441 MPa
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