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A FRACTURE PROBABILITY COMPETITION
MECHANISM OF STRESS CORROSION CRACKING

HUANG Yan-liang, HOU Bao-rong
( Institute of Oceanology, The Chinese Academy of Sciences, 266071)

Abstract The stress corrosion cracking of Austenitic stainless steel was studied using the
polarization technique, slow strain rate and Scanning Electoral Microscopy (SEM) techniques. A
number of SCC mechanisms have been proposed, in which the hydrogen embrittlement theory and
passive film rupture—repassivation theory are generally accepted. However, they cannot sufficiently
explain the SCC mechanism of Austenitic stainless steel in acidic chloride solution, because the steel
is in an active dissolution state in the solution, and cathodic polarization can prevent the SCC from
occurring. It was found that the SCC of Austenitic Stainless Steel occurred, although the steel was
in the anodic dissolution state and the morphology of the fractured surface was characterized by
brittle cleavage. This kind of SCC cannot be reasonably explained by the passive film
rupture—repassivation theory and by the hydrogen embrittlement theory. In this paper, a fracture
probability competiion mechanism of SCC was presented, on the basis of: the experimental results
of the relationships between anodic dissolution and deformation; strain distribution measurement by
Speckle Interferometry; and fractured surface observation combined with the viewpoint of ductile-brittle
fracture competition. This kind of SCC mechanisms not only explain the propagation of SCC cracks,
but also the crack initiation.
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