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Irradiation affects both the microstructure and microchemistry of materials.  In order to better
understand the mechanism of irradiated assisted stress corrosion cracking (IASCC), it is
necessary to separate microstructure effects (radiation hardening) from microchemistry effects
(radiation-induced segregation).  Under typical light water reactor (LWR) neutron-irradiation
conditions (T=288°C), the microstructure is dominated by faulted dislocation loops which
result in hardening and an increase in yield strength.  A commercial purity 304 SS, known to
be susceptible to IASCC under these conditions, was irradiated with 3.2 MeV protons at 50°C
to a dose of 0.3 dpa.  The low-temperature irradiation suppressed vacancy motion and FEG-
STEM measurements showed no RIS.  The microstructure was dominated by “black-dots,”
and a small population of faulted loops was present.  Microhardness testing revealed an as-
irradiated hardness about 40% higher than that caused by irradiation under LWR conditions to
1.0 dpa, an IASCC susceptible condition.  Post-irradiation annealing was performed in a
vacuum furnace for temperatures ranging from 350-500°C for times ranging from 0.5 to 36.0
hours to evolve the loop microstructure.  Constant extension rate tests in normal (BWR) water
chemistry at 288°C were conducted to evaluate IASCC susceptibility of the microstructures.
Results of microstructure characterization, hardness measurements and IASCC susceptibility
will be discussed with regard to the role of microstructure in IASCC.
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