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Two magnetic methods are proposed for the evaluation of initial
degradations of type 304 stainless steel in stress corrosion cracking
(SCOC). The first one is the measurement of the distribution of chromium
depletion by means of a magnetic force microscope (MFM). MFM
observations are performed for some samples sensitized in various
conditions, and the obtained results coincide with the expected ones
from the chromium behavior. Moreover, the phase distributions in the
solution-annealed and sensitized states are observed by electron backscatter
pattern technique. The observation results show that the phase transformation
from the austenite phase to the martensite phase occurred along
grain boundaries where the chromium was depleted. The second one
is the detection of initial SCC cracks by measurement of magnetic
flux densities. In-situ measurement of magnetic flux density during
the SCC test and MFM observation reveal the relation of initial SCC
cracks and magnetic properties.
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E—6 Distribution of austenite phase (SS-1).

E—7 Phase distributions of SS-5. (a) distribution of austenite
phase. (b) distribution of martensite phase
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E—8 In-situ measurement of magnetic flux density
during SCC tests.
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E—10 Change of the magnetic flux density above the
sample during the bending test.

B—11 MFM observation results. (a) near a SCC
crack, and (b) about 5mm apart from a SCC crack.
The phase shift ranges are about 7.2 and 4.2 degrees,
respectively.
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