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Foreword
IRRADIATION TEST FACILITIES

RTNS-II IRRADIATIONS AND OPERATIONS (LLNL)

Irradiations were performed on nine different experiments during this
quarter. The next U.S./Japan Steering Committee meeting will be held
February 6 and 7, 1986, at RTNS-II.

DOSIMETRY AND DAMAGE PARAMETERS

DOSIMETRY AND OAMAGE ANALYSIS FOR THE HAFNIUM FULL-POWER TEST, JPL, AND
JP3 EXPERIMENTS IN HFIR (AKNL)

Results are reported for the full-power hafnium test for one cycle (22
days) in HFIR. Neutron exposure measurements and damage calculations are
similar to the low-power spectral runs reported previously. Analysis has
also been completed for the JP1 and JP3 experiments in HFIR. These two
experiments had an identical exposure history resulting in a fast {*>0.1
MeV) neutron fluence of about 3.9 x 1022n/cml producing 32 dpa and 2147
appm helium in 316 stainless steel.

TRANSMUTATIONS |IN FUSION TEST FACILITIES {HEDL}

Transmutation rates in FFTF, HFIR, STARFIRE, and MARS spectra are
compared.
REDUCED ACTIVATION MATERIALS

PHASE DEVELOPMENT AND SWELLING IN Fe-Mn AND Fe-Cr-Mn ALLOYS DURING
NEUTRON IRRADIATION (HEDL)

Second phases form in irradiated Mn-containing iron-based steels,
especially at low Cr contents, unlike their Ni-containing counterparts.

ACTIVATION CALCULATIONS USING AN EXPANDEO NUCLEAR DATA BASE (HEDL)

The water cooling of STARFIRE produces a low energy tail in the neutron
spectrum that may impact the use of W in reduced activation alloys
intended for service to high fluences.

RADIATION EFFECTS MECHANISKS AND CORRELATIONS
OWR/RTNS-II 1OV EXPOSURE SPECTRAL EFFECTS EXPERIMENT {HEDL)

The first tensile data from OWR are compared to RTNS-II data at 90°C.
The data for solution-annealed 316 stainless steel correlate well with
dpa; those for copper do not.

MICROSTRUCTURAL EXAMINATION OF Fe-Cr BINARY FERRITIC ALLOYS FOLLOWING
IRRADIATION TO 15 DPA IN FFTF (HEDL)

Six Fe-Cr binary alloys (from 3 Cr to 18 Cr) were irradiated in FFTF at
430°C to 15 dpa. Swelling was highest, 0.26 percent, in the Fe-9Cr
alloys with a corresponding dislocation network comprising equal parts of
o <100> and «/2 <111> Burgers vectors. An example of a deformation slip
band containing elongated voids was found which indicates that channel
fracture may occur in ferritic alloys that contain uniform void swelling.
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NUCLEATION CF GRAIN BOUNDARY CAVITIES UNOER THE COMBINED INFLUENCE OF
HELIUM A\D APPLIED STRESS {lU., OF KUWAIT AND U, OF CALIFORNIA-LA]

It is shown through modeling that injecting helium to as low as one part
per million can result in grain boundary bubble densities on the order of
10%cm-2,  Such cavity population exceeds typical grain boundary cavity
densities associated with creep experiments. Grain bounddrv bubble
densities are shown to reach steady 'state for injected helium amounts on
the order of 10 parts per miTlion,

NEUTRON-INOUCED SPINOOAL-LIKE OECOMPOSITION OF Fe-Ni AND Fe-Ni-Cr ALLOYS
(HEDL)

Several new experiments illuminate the nature of the spinodal-like
decomposition that occurs during charged particle 0r neutron irradiation
of alloys in the Invar compositional regime.

THE INFLUENCE OF UNCERTAINTIES |N MATERIAL PROPERTIES AND THE EFFECTS OF
DIMENSIONAL SCALING ON THE PREDICTIQON OF FUSION STRUCTURE LIFETIMES (U.

OE_CALIEQRNIA-LP)

The sensitivity of lifetime predictions for fusion reactor blanket
structures is investigated by applying the Monte Carlo numerical technig-
ue. Irradiation creep rates are shown to be sufficient for relaxation of

swelling-induced stresses under most conditions. A lifetime of several
hundred dpa is shown to be highly probable for the MARS blanket design.

FUNDAMENTAL STUDIES OF SPECIAL PURPOSE MATERIALS

SWELLING OF PURE COPPEK AND COPPER ALLOYS AFTER HIGH FLUENCE IRRADIATION
IN FFTF AT ~450°C (HEDL)

Neutron-induced density change data to 47 and 63 dpa at -450°C fell into
two categories--those that exhibit pronounced swellino f(often with s-
shaped behavior) with dpa level and those that resist' the onset of
swelling to very large exposures.

NEUTRON_IRRADIATION OF COPPER AND HIGH-CONDUCTIVITY COPPER ALLOYS | N EBR-
IT (LANL AD MIT)

The alumina-dispersed copper alloys (Glidcop A1-20 and A1-60) exhibited
the greatest resistance to neutron damage (15 dpa at 385°C) among the six
materials tested.
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