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DAFS TASK GROUP ACTIVITIES

and models was held at Livermore on June 7-8.

Procurement has begun of DAFS specimen materials.

IRRADIATION TEST FACILITIES

RTNS-II QOperations (LLL)

A deuteron beam diagnostics system has been installed
in order to improve neutron utilization. Irradiation,
dostmetry and handling services are routinely being

provided for user laboratories.
SUBTASK A: ENVIRONMENTAL CHARACTERIZATION

Experiments at the Oak Ridge Research Reactor (ANL)

Flux~spectral measurements in core position E7 of the
Oak Ridge Research Reactor are summarized; the frac-
tion of neutrons below 1 MeV is less than indicated
by neutronic calculations. The analysis of ORR-MFEI

dosimetry is nearly completed.
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Spectral Characterization and MFE-1 Irradiations at
the Oak Ridge Research Reactor (RI) 21

Preliminary heliwn analysis results are given for
selected helium accumulation dosimetry samples ir-
radiated in the MFE spectral characterization and

MFE-1 experiments in the Oak Ridge Research Reactor.

Dosimetry at the IPNS Spallation Source (ANL) 27

Neutron and proton flux-spectral measurements have
been completed at a mock-up of the Intense Pulsed
Neutron Source (IPNS) at the Zero Gradient Synchro-
tron at Argonne. Neutrons were produced by spallation

from a 600 MeV proton beam stopped in Ta and U targets.

Revision and Application of the STAYSL Computer Code
{(ANL) 29

The computer code STAYSL by F. G. Perey (ORNL) is now
operational at Argonne. This code uses a variance-
covariance technique to determine a neutron flux-
spectrum from foil activation measuvements; it is

now being compared with our Monte Carlo unfolding code
SANDANL.
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High Energy Neutron Cross Sections for Transport and
Damage Calculations (HEDL)

The evaluation of 20 to 60 MeV neutron cross sections

for neutron transport and damage calculations is des-

eribed.,

Deuteron and Neutron Induced Activation of FMIT

Accelerator and Beam Transport Structural Materials
(HEDL)

Caloulatione of deuteron and neutron induced activation
of FMIT structural materials identify Fe and Co as the
largest contributors for all irradiation and cooling

times examined.

Deuteron and Neutron Induced Activation of the Lithium
Target (HEDL)

A preliminary measurement of deuteron-induced production
of "Be, one of the most troublesome radioactivants in
the FMIT lithiuwn target system, gave a higher yield

than anticipated.

Cross Section Prediction (HEDL}

The few parameters in the model for angular distribu-
tions of outgoing particles can be expressed as functions

of %, the order of the Legendre polynomial.
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Neutron Yield Experiments (HEDL)

Results of measurements of the yield and spectra of
neutrons from 35 MeV deuterons on thick targets of

both natural 1ithium and °Li are described.

Microscopic Neutron Yield Model (HEDL)

The microscopic neutron yield model is being updated
using HEDL-UCD experimental results, least-squares ad-

Justment techniques and nuclear models.

Use of the Magnetic Fusion Energy Computer Center (BNL)

Transfer of damage analysis calculations to the MFECC

18 progressing.

Cross Sections for Atomic Displacements by Gamma Rays
(BNL)

The displacement cross sections for both gamma rays and

neutrons have been evaluated for Als04.
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SUBTASK B: DAMAGE PRODUCTION

Functions Describing Disordering Replacements and

Secondary Displacements in Collision Cascades in
Polyatomic Materials (LASL)

Calculations for NbiSn show that the atom lype that
produces the majority of secondary displacements is a

strong function of PKA type and energy.

Documentation of COMENT (HEDL)

A draft of a document describing the dynamical computer
code COMENT has been completed,

A Comparison of Experimental Defect Production Efficiency

in Moiybdenum with Computer Simulation in Tungsten (LLL)

Fully dynamic computer simulations of defect production
as a function of primary recoill energy in tungsten are
in close agreement with experimental results for molyb-
denwm. The deereased production efficiency for recoils
above a few keV is the result of additional recombina-

tion occurring in the highly agitated lattice.

The Anisotropy of Defect Production in Tungsten (LLL)

Calculations of the anisotropy of the displacement
threshold in tungsten compare favorably with experiments
on molybdenum and tungsten. Thresholds near <111> and
<110> are, respectively, 1.2 and 2.3 times the minimum
threshold in the <100> direction.
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5A.  RTNS-II Irradiation Program (HEDL) 84

Two ambient temperature irradiations at RINS-II have
been completed to estimated fluences of 3 = 10'7 n/cm?
and 1 x 1018 n/em?. Specimens were TEM disks of pure
metals, Fe-Ni-Cr, Fe-Ni-Cr-Mo, and representative

alloy development program materials.

58.  RTNS-I1I Furnace Development (HEDL) 88

Construction of a high temperature, ultra high
vaeuum furnace for general use at RINS-II has been

completed.

5C. LPTR Furnace Development (HEDL) 88

4 furnace to be used in the Livermore Pool-Type
Reactor (LPTR) is being designed at LLL as a joint
LLL-HEDL project.
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1. Oxide Dispersoid Stability in Irradiated Alloys (MIT) 94

The stability of incoherent oxide dispersoids may be
stgnificantly altered by MFR first wall irradiation

conditions; evaluation must be on a case by case basis.
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Void Nucleation at Heterogeneities (MIT)

Dislocations and interfaces are potential void nucle-
ation sites only when not point defect sinks; in the

presence of inert gas, they are excellent catalysts.

Effect of Time/Temperature History of Helium Doping and
Atomic Displacement Damage on Microstructural Evolution
in 20% Cold Worked 316 SS (MFE Heat) (W-R&D)

By varying the heliwn implantation and atomic dieplacement
rates independently, it is found that the instantaneous
helium implantation rate is an important factor in cavity

formation.

Microstructural Fffects of Dual-Ion Bombardment in Aged
316 SS (W-R&D)

Bombardment of 316 5SS, aged at 800°C to produce large grain
boundary carbides prior to dual-ion irradiation, results in
large cavities at the carbide/austenite interfaces for

bombardment temperatures above 850°C.

Damage Rate Dependence of the Rapid Cavity Growth Rate
Regime in Solution Annealed 316 SS (W-R&D)

The rapid cavity growth regime observed in solution
annealed 316 5SS under dual-ion bombardment at 600°C
18 shown to occur only for atomic displacement rates
below ~v1.5 x 10°" dpa/s for helium injection rates of
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A computerized data file permitting conjunctive queries
and parametric analysis of dual-ion irradiation data has

been constructed.

Boron Doping of Stainless Steel by Rapid Quenching (MIT)

Splat quenched stainless steel ribbons containing 5000
appm B, and 5000 appm B and 5000 appm Zr were prepared

using the melt spinning technique.

The Radiation Disorder Model of Phase Stability
(University of Wisconsin)

A new thecretical approach to radiation disordering
is developed and applied to radiation-induced phase
instability.

Correlation of 16 MeV Protons with Fusion Neutrons (PNL)

Sixteen MeV protons induced 1.6 times more hardening

in niobium than Be(d,n) neutrons in the first hardening
stage while hardening rates were equal in the higher
fluence stage. The hardening rate of T(d,n), Be(d,n)
and 16 MeV proton irradiated nickel can be described

by a single relationship as a function of fluence.
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Propagation in Unirradiated and Irradiated Austenitic

Stainless Steel (University of Virginia)

The nature of crack propagation observed in in-situ
HVEM tensile tests of 304 and 316 siainless steels can

be correlated with the nature of the failure mode.

Effects of Near Surface Damage and Helium on the
Performance of the First Wall (MIT)

The in-core cycling system functions as expected, with
a cycle time of four minutes. Safety related out-of-core
experiments show that specimen wall thickness could be

inereased.

Leak Rate Fatigue Experiment (PNL)

Thin wnirradiated 304 S5 tubes have been cycled at
500°C at mawimum tangential stresses ranging from 224
MFa to 348 MPa. WNo indication of a leak was observed
in 10% cycles at stresses below 286 MPa while at higher

stresses the majority of failures were due to rupture.

Radiation Induced Segregation and Irradiation Creep
(ANL)

Irradiations of Ni and Ni - 4 at.% Si with 21 MeV
deuterons at 2 x 10°° dpa - "1 to ~0.08 dpa showed
greater radiation induced creep in Ni; hardening was

observed only in the alloy.
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