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1. RTNS-TI IRRADIATIONS AND OPERATIONS (LLNL)

Irradiations were performed on 13 different experiments during this quarter. The new
materials lab has been completed. The Fifth U.S.-Japan Steering Committee meeting
was held Oecember 13, 1984, in Tokyo.
Clint Logan, Facility Manager, will transfer from RTNS-I1 to another LLNL program on
December 31, 1984. Dale Heikkinen has been appointed Acting Manager.

CHAPTER 2: DOSIMETRY AND DAMAGE PARAMETERS

1. SPINEL IRRADIATIONS IN THE OMEGA WEST REACTOR (ANL)

Dosimetry measurements and damage calculations are reported for several short
irradiations of spinel in the Omega West Reactor.

2. UPDATING OF THE SPECTER AND DOSFILE COMPUTER CODES (ANL)

Detailed instructions dre given for users of the SPECTER computer code for radiation
damage and the DOSFILE code for dosimetry and damage data from fusion irradiations.
Both codes are resident at the National Magnetic Fusian Energy Computer Center.

3. HELIUM PRODUCTION IN REACTOR-IRRADIATED COPPER AND TITANIUM, AND EVIDENCE FOR A
COPPER THREE-STAGE REACTION (Rockwell International and ANL)

Helium generation measurements have been performed for Cu and Ti samples irradiated
in HFIR and ORR. The results are discrepant wH_)h ENDFIB-V cross sections. The
copper results, plus correlated discrepancies in ““In reaction rates measured in the
irradiated copper samples, suqqgest the presence of a thermal neutron three-stage
reaction process in copper.

CHAPTER 3: REDUCED ACTIVATION MATERIALS

1. CROSS SECTIONS FOR REDUCED ACTIVATION STUDIES {HEDL)

A new activation library containing reaction cross sections for 337 isotopes and
about 6000 reactions was credted.
CHAPTER 4: FUNDAHENTAL MECHANICAL BEHAVIOR

1. DETERMINATION OF THE HAROENING RESPONSE IN THREE SURROGATE MATERIALS USING BALL
MICROHARDNESS TECHNIQUES (U. of California, Santa Barbara}

The ball microhardness test technique was applied to three heat-treatable alloys
which were age hardened to simulate a radiation hardening response. The good
agreement with tensile data indicates the viability of the technique to monitor
changes inthe constitutive behavior of a material as a function of environmental
history.
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2. PREDICTIONS OF FRACTURE TOUGHNESS IN IRRADIATED AIS| 316 BASED ON A TENSILE-TOUGHNESS
CORRELATION (HEDL) 33

A model for tensile-touyhness correlations is presented which appears to be valid for
radiation-hdrdened stainless steels. Tensile aata from both ducts and cladding of
20% cold worked 316 are used to predict that sufficient toughness is retained in this
steel for both fission and fusion reactor applications.
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The tensile strength of irradiated Fe-Cr-Ni alloys depends strongly on the Ni content
in the ?5-45% range but not on the @ content. EM examination indicates that tne Ni
sensitivity is caused by a decrease in void concentration and an increase in spinadal
development with incredsing nickel.
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1.  DEPTH-DEPENUENT SWELLING IN 14-MeV ION-IRRADIATE1l P7 ALLOY (U. of Wisconsin) 45

The alloy Pi, a low-impurity, single-phase version of AIS| 316 (major elements only),
was irradiated with 14-MeV Ni ions to 100 dpa. Void swelling exceeding 30% was
measurer!.

2. THE ROLE OF PHOSPHORUS IN THE SWELLING AND CREEP OF IRRADIATED AUSTENJTIC ALLOYS

56

Phosphorus is much more effective than other solutes in delaying swelling and
irradiation creep of austenitic alloys. It increases the vibrational frequency and
diffusivity of matrix solvent atoms, and increases the equilibrium vacancy

concentration orders of magnitude by reducing the vacancy formation energy.

3.  CROSS-SECTION TECHNIQUE FOR ION-IRRADIATED HT-9 FERRITIC STEEL (U. of Wisconsin) 63

A cross-section technique (using iron plating) has been developed for heavy-ion-
irradiated HT-9.

4. THE MAGNITUDE AND DISTRIBUTION OF THE EXCESS INTERSTITIAL FRACTION DURING HEAVY ION
TRRADIATION (U. of Wisconsin) 68

The magnitude of the excess interstitial fraction (¢;) in the ion deposition region
increases as the incident ion energy decreases. }:or low energy (< 5 MeV) ion
irradiations, there exists no part of the ion range free from the presence of excess
interstitials; while, for the high energy (14 MeV) case, «¢; appears to be negligible

at depths less than 1.2 . m. !

CHAPTER 6: FUNDAMENTAL STUDIES OF SPECIAL PURPOSE MATERIALS 76

1. ION IRRAUIATION OF COPPER AND COPPER ALLOYS TO 40 DPA AT 100-400°C (U. of Wisconsin) 77

Pure copper and several copper alloys were found to be resistant to void formation
following ion irrddiation to a calculated peak damage level of 40 dpa at 100-400°C.
The absence of a significant void population is probably due to the low oxygen
content in the foils, and also the absence of helium during the irradiation.

2. PHYSICAL PROPERTIES OF HIGH-STRENGTH, HIGH-CONDUCTIVITY COPPER ALLOYS (U. of
Wisconsin and Washinqton State Universityl 85

Vickers microhardness, electrical resistivity, and miniature tensile specimen
measurements were Mmade on AMLIRC and AMAX- MZC copper alloys in the cold-worked pius
aged and annealed conditions. It was determined that the strength of these alloys is
due largely to their cold-worked nature; this strength is lost when recrystallization
occurs {~4759C for a one-hour anneal). A 1linear correlation between microhardness
dnd yield strength was observed for both alloys.
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