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Foreword

CHAPTER 1: IRRADIATION TEST FACILITIES

1. RTNS-II1 IRRADIATIONS AND OPERATIONS (LLNL)
Irradiations were perforined on 18 different experiments during this quarter.
Several machine improvelnents were made. David Short was appointed Manager of the
ATNS-T1I effective May 9, 1985, and Dale Heikkinen was appointed Deputy Manager.

CHAPTER 2: DOSIMETRY AND DAMAGE PARAMETERS

1. FISSION REACTOR DOSIMETRY - HFIR-RBZ (ANL)
Dosimetry measurements and damage calculations were completed for the RB2 experiment
in the removable beryllium position in HFIR. The maximum neutron fluence was 6.50 x
10%%n/cm? (1.05 x 19%%n/cm? above 0.1 MeV) resulting in 11 dpa and 1450 appm helium
in 316 stainless steel.

2. HELIUM PRODUCTION | N COPPER BY A THERMAL THREE-STAGE REACTION (RI, ANL)
Cross sections have been deduced for four reactions that allow one to calculate
total helium production in copper for high-fluence irradiations in HFIR.

3. ON_ISOTOPIC ALLOYING TO TAILOR HELIUM PRODUCTION RATES IN MIXEO SPECTRUM REACTORS
(ORNL}
Isotopic alloying is examined as a means of manijnulatinn the ratin nf helium
transmutations to atom displacements in mixed spectrum reactors. It is based on
artificially altering the relative dbundances of the stable isotopes of nickel to
systeinatically vary the fraction of *8Ni in nickel-bearing alloys.

CHAPTER 3: REDUCED ACTIVATION MATERIALS

1. ACTIVATION CALCULATIONS WITH AN EXPANDED CROSS-SECTION LIBRARY (HEOL)
The activation of a number of elements has been calculated for 10 and 40 MW-y/m?
exposures at a STARFIRE first wall location using a greatly expanded cross-section
library and multiple time steps. The activation of critical radioisotopes increases
nearly linearly with fluence.

CHAPTER 4: RADIATION EFFECTS MECHANISMS AND CORRELATIONS

1. THE MICROSTRUCTURAL EVOLUTION OF HEAVY-ION-IRRADIATEO HT-9 FERRITIC STEEL EXAMINED
N CROSS SECTION (U. Wisconsin-Madison)
HT-9 specimens were irradiated with 14-MeV Ni*3 ions to 200 dpa in the temperature
range 300°C to 600°C and examined using a newly developed cross-section technique.
Major features were dense dislocation loops at 300-400°C, chi-phase precipitates at
500°C, and the absence of significant damage at 600°C,

2. EFFECTS OF CAVITATION ON DAMAGE CALCULATIONS I[N ION-IRRADIATEOQ P7 ALLOYS (U. of

Wisconsin-Madison)

The depth-dependent void parameters extracted in cross section were used to model
the effect of voids on the depth-dependent damage produced during 14-MeV nickel ion
irradiation of alloy P7 (essentially high purity 316 stainless steel). Corrections
applied to the dose at the peak swelling depth yield swelling rates approaching
0.7%/dpa.
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