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CHAPTER 1. IRRADIATION TEST FACILITIES
1. Rotating Target Neutron Source {(RTNS)}-II Operations (LLNL)

A variety of short term irradiations were performed includ-
ing studies of ¥67Z, Cu, and Al at 4K.

Facility operation was routine during the quarter.

A dosimetry ezperiment to characterize the neutron field
was begun.

2. Fusion Materials Irradiation Test (FMIT) Facility (HEDL)

Significant reduction of the saturated level of radioactive

’Be in the FMIT lithium target in order to reduce mainten-
ance problems is difficult to achieve wia nuclear means.

The FMIT neutron activation file now has over 1080 reactions
on 107 nuclides. The NEUACT code system and the pre-
equilibrium code PRECO-D are operational both at HEDL and
at NMFECC.

Preliminary analysis was completed of neutron spectra and
radiation heating from measurements of the transmission of
FMIT-1ike neutrons through thick iron.
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Helium accumulation dosimetry materials were supplied to ANL
for inclusion in the dmega West Reactor spectral irradiation
and the HFIR irradiations HFIR-MFE-T1 and T2.
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Displacement production in diatomic materials having a
large mass ratio may be quite different in fission and fu-
sion neutron spectra.

6. Damage Parameters for Insulators in FMIT (BNL) 55

An uncollided gamna ray Flux estimator has been added to the
MORSE Monte Caric transport code.

The spectrwn averaged electronic damage energy cross section
has been cvaluated for Al,05 and Siil,.

Spectrum average displacement cross sections have been evalu-
ated for Mgai.0y.

7. Simulation of Short-Term Annealing of Displacement Cascades
in FCC Metals (HEDL) 60

Computer modeling experiments using calibrated MARLOWE and
SCAS codes indicate that the total number of surviving point
defects in an isolated cascade produced at any temperature
Is proportional to the damage energy for cascade energies
from 5 keV up to at Zeast 100 keV.
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1.  HVEM Observations of Crack Propagation in Helium Irradiated
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Chi-phase precipitates on grain boundaries in type 316
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sites when stressed at 300°C or 25°C. They shear erystallo-
graphically and neck down under stress at 900°C in the
presence of a high density of heliwn bubbles at the matrix-
precipitate interface.

CORRELATION METHODOLOGY 91
Temperature Dependence of Swelling in Single and Dual-lon
Irradiated 316 Stainless Steel (ANL) 93
In solution annealed and aged MFE 316 stainless steel a
broad swelling peak was found for dual-ion irradiated
samples, while a smaller and narrower peak was observed for
single-ion irradiations of helZiwnm preinjected samples.

Dual-lon Irradiation of Titanium-Modified 316 SS (W-R&D) 103

Microstructural evaluation of dual-ion bombarded #7taniwum-
modified 316 35 at appm #He/dpa ratios of 0.2, 12 and 70
reveals precipitation of MC particles in cube-on-cube
orientation with the matrix. Small H bubbles are seen in
association with the particles in reasonable agreement with
observations on the same material after HFIR irradiation.

A first order attempt at partitioning implanted %zi<wn between
cavities and dislocations results in reduced critieal cavity
sizes and lower temperature sensitivity for the transition
from gas-driven to bias-driven cavity growth.
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A method is proposed for correcting cavity volume fractions

and swelling for statistically combined cavity distributions
obtained ut widely different magnifications, foil. thicknesses

and cavity sizes.

DAFS Specimen Matrix in the AD-2 Irradiation Experiment (HEDL) 121

7EM disks of several ferritic alloys, including two pressure
vessel steels and several rFe-Ni-Cr alloys, will be Irradiated
in EBR-II.

HFIR Irradiation of Reoresentative Path B Alloys (HEDL) 126

7EM disks of Apir Path B alloys BI, B2, B3, and B4 will be
irradiated In #FIR.
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