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Foreword

CHAPTER 1: IRRADIATION TEST FACILITIES

1. RINS-II Irradiations and Operations (LLNL)

Irradiations were performed with the left machine for 16
different experimenters during this quarter. On June 15, 1983
the right machine produced neutrons for the first time.

CHAPTER 2: DOSIMETRY _AND DAMAGE PARAMETERS

1. Fission Reactor Dosimetry - HFIR - CIR 31, 32, 34, and 35 {ANL)

Displacement and gas production data are summarized for the
CTR 31, 32, 34, and 35 irradiations in HFIR. The status of
dosimetry for all other experiments i s summarized.

2. Measurement of Spallation Cross Sections at IPNS {ANL)

Spallation cross sections are reported for the AZ reactions
to 7Be, 22Na, and “wq at proton energies between 80-450 MeV.

3. Measurement of the Half-Ilife of 60Fe ttsing Accelerator Mass

Spectrometry (ANL)

Accelerator Mass Spectrometry was used to measure the half-
life of 5“7 to demonstrate the capability of the Argonne
accelerator mass spectrometry system to measure isotope
ratios of 107 to 107 for masses as heavy as 60 atomic

mass units.
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4, Computer Simulation of Displacement Cascades i n Copper {HEDL) 33

A swmmary 1S given of a new compendium containing graphical
depictions of 21 computer-simulated displacement cascades in
copper ranging in energy from 1-200 keV, along with quantita-
tive analyses of cascade shapes ad sizes and defect densities.

S. 14-MeV_Neutron Radiation-Induced Microhardness Increase in Copper
Alloys {U. of Wisconsin-Madison) 51

Microhardness of copper and copper alloys (Cu-5% Al, Cu-5% Mn,

Cu-5% Nil irradiated at room temperature with 14-MeV neutrons

up to 2.2 x 1021 nim? is proportional to the square root of

neutron fluence after an initial incubation period.
CHAPTER 3. REDUCED ACTIVATION MATERIALS 61

1. Activation of Components of a Fusion Alloy {HEDL) 63

Concentration limits for Zand disposal of some fusion reactor
material as low-level radioactive wastes are presented.

CHAPTER 4. FUNDAMENTAI MECHANICAI BEHAVIOR 67

N ! f | Heli liati
(U. of Virginia) 69

Neutron and helium irradiation were found to hinder Mode 11
failure and increase Mode I cracking in 304 and 316 stainless
steels over the test temperature range 25-600°C.

2. Characterization of Localized Plastic Flow by Indentation

Geometry Analysis (U. of California) 85

In a study of seven alloys, it was observed that specimens
exhibiting very coarse slip produced quite asynunetric pile-ups
around the indentations, whereas specimens exhibiting fine slip
produced synunetric pile-ups.
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3. Fundamental Flow and Fracture Analysis of Prime Candidate Alloy

(CA) § hA tics { California and QRL)

Room temperature yield stress, ultimate tensile strength, and
reduction in area were predicted from sheer punch tests in
several variations of PCA. Reasonable agreement was obtained
with actual experimental values. Techniques have been developed
to test miniaturized tensile specimens under creep and creep-

rupture conditions.

CHAPTER 5: CORRELATION METHODALOGY

1. Suppression of Void Nucleation by Injected Interstitials for
Medium Energy lons (U. of Wisconsin]

The effect of injected interstitials on void nucleation was

investigated for 5MeV #< Zom bombardment of nickel using the
computer codes BRICE and HERAD. Significant differences were
found for the degree and range of void nucleation suppression.

2. Microsesration Induced in Fe-34,5Ni-7.5Cr by Irradiation in
EBR-II (HEDL)

The matrix of annealed Fe-35.5Ni-7,5Cr iS resistant to void
formation but tends to develop oscillations in composition
(on a scale of ~200 nm) during irradiation at 533°C to about

40 dpa in the EBR-II.

3. Dependence of Swelling on Nickel and Chromium Content in Fe-Ni-Cr

Ternary Allovs (HEDL)

The swelling rate of EBR-11 irradiated ternary alloys with 235%
nickel appears to reach eventually about 5%per 1022 n em 2
(E > 0.1 MeV) or 1%/dpa, independent OF chromium and/or nickel
content and also independent of the irradiation temperature in

the range 400-600°C. The duration of the swelling transient,
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however, tends to increase with increasing nickel or temperature
or decreasing chromium content.

Swelling of High Nickel Fe-Ni-Cr Alloys in EBR~IT (HEDL)

At 15% chromium, the swelling rate at 35, 45 and 75%nickel con-
tinues to increase with accumulating exposure, most clearly
approaching 1%/dpa at ~35% nickel. Decreasing the chromium
level from 15 to 7.5% extends the transient regime.
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