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The use of molybdenum, even in concentrations as low as
0.8 Wt % makes the Zong-term readioactivity in titanium
comparable to the long-term radioactivity in type 316 stain-
less steel and therefore complicates the reprocessing of
titanium alloys. Aluminum has much the same effect as molyb-
denum on the long-term radioactivity; however, the level of
radioactivity is 10° times lower. Therefore aluminum-containing
alloys could be reprocessed with modest shielding, but the
alwninum content should be kept at 12 wt 9. For strength and
radioactivity, an attractive alloy composition could be titanium
alloyed with 1-2 wt % A7, 10-14 wt % 5n, and 0.1-0.3 wt % Si.
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In alloys containing nickel the He/dpa production ratio
of a fuszon reactor can be reproduced within reasonable limits
by continuous or stepwise modification of the thermal-to-fast
neutron flux ratio. Neutronic calculations to determine the
required change in spectrum as a function of time are described.

2.2 HFIR IRRADIATION OF HOURGLASS FATIGUE SPECIMENS (ORNL)

A capsule was designed for irradiation of hourglass
Fatigue specimens in HFIR. Three capsules have completed
irradiation and two are undergoing irradiation. The capsule
design and status of postirradiation disassembly of the first
capsule are described.

2.3 DEVELOPMENT OF SMALL FATIGUE-CRACK GROWTH SPECIMENS FOR
IN-REACTOR AND :POSTIRRADIATION TESTING (HEDL) . . .

Miniature fatigue-crack growth specimens have been developed.

They will aiZow in-reactor and postirradiation tests to be
conducted efficiently, minimizing both irradiation space and
temperature differential (due to gamma heating) considerations.
The results to date have indicated that this specimen design
produces fatigue-crack growth rate data that are in excellent
agreement with results for larger, nomwelded designs and is
suited for both in-reactor and postirradiation testing.
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samples appear to have failed in the weld region.
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Swelling, postirradiation tensile properties, and
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Studies to characterize the microstructures of the titanium
scoping alloys before irradiation have begun. In general, the
alpha-base alloys (77-62425 and Ti-56215) are composed of a
high percentage of primary aipha and transformed beta. The beta
alloys, Ti-38-6-44 and Ti-15-3, are composed primarily of beta
phase with alpha phase precipitates.

The alpha-beta alloy 77-641-4v has a variety of microstruc-
tures, but the primary phase is alpha.
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5.2 EVALUATION OF NIOBIUM ALLOY DATA BASE (McDonnell Douglas)

A large data base has been compiled on niobiwm alloys;
however, the data base for any one alloy is limited. While a
large amount of data exists on creep and creep rupture, most of
the data are at higher temperatures and shorter times than those

required for fusion devices. Data concerning the fatigue behavior

at room and elevated temperature are meager, primarily because
past applications were limited by creep and/or oxidation. No
part of the existing data base shows that niobium-base alloys
are deficient for fusion applications.

5.3 IRRADIATION INDUCED STRESS RELAXATION IN TITANIUM ALLOYS
(3 1=10) 1

Neutron irradiation creep rates were determined by stress
relaxation measurements of four titanium alloys, Ti-641-4V (in
three heat-treat conditions), 77-62425, 7i-56215, and Ti-15-333.
The superalpha alloy Ti-5621s had the greatest creep strength
and the beta alloy Ti-15-333 was weakest. The calculated
irradiation creep coefficients ranged from 7 to 51 x 1073°
(psi-n/em®)” Y or 1 to 7 x 1027 (MPg-n/om®)~*. The data were
obtained with bent beam specimens irradiated in EBR-11 (Fow 7)
to a fluence of 0.34 x 10%? n/em® {>0.1 MeV) at about 450°C
(840°F).

PATH D ALLOY DEVELOPMENT — INNOVATIVE MATERIAL CONCEPTS

6.1 EFFECT OF 'He and 'H ON THE TENSILE PROPERTIES OF SAP
(0] T

Sintered Aluminum Product (SAP) has been doped with °z<
and irradiated in HFIR to produce “He and *# at concentrations
of 13, 270, and 1700 at. ppm and 2.0-6.7 dpa.

The specimens were annealed at 300, 400, and 500°C for
1000 h after irradiation. Tensile testing (at the annealing
temperatures) revealed little or no degradation in strength
up to 1700 at. ppm “*He and no Zoss of total elongation up to
270 at. ppm “He. Immersion density results show essentially no
swelling ad any ‘He level.

STATUS OF IRRADIATION EXPERIMENTS
7.1 STATUS OF ORR-MFE-2 (ORNL and ANL)

Redesign of ORR-MFE-2 to obtain more efficient heat
removal has been completed. The experiment i s being assembled
and reactor insertion is projected to be about July 24. The

flux and spectral mapping experiment i s assembled and will be
irradiated shortly before insertion of ORR-MFE-2.

7.2 IRRADIATION EXPERIMENT SCHEDULE
CORROSION TESTING AND HYDROGEN PERMEATION STUDIES
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8.1 CAPSULE TESTS OF IRON-BASE ALLOYS IN LITHIUM (ORNL)

Data are reported on the compatibility between type 316
stainless steel and liquid IZthZwm that contained either o, ¢,
H, Al, Ti, Zr, Si, or Pb additions. The comparative corrosion
resistance of a variety of 300 series stainless steels was also
determined in purified lithium. Types 310 and 321 stainless
steel exhibited the largest and smallest weight losses and
surface degradations, respectively.

8.2 THERMAL-CONVECTION LOOP TESTS OF STAINLESS STEEL IN
LITHIUM (ORNL) & & & & o o o o o h e h n a e e e e e e

Corrosion results are reported for two types of thermal-
convection loops that circulate liquid lithium. A type 316
stainless steel loop yielded weight change results similar to
those from types 304L and 321 stainless steel loops, all of
which operated for 3000 h at a maximum temperature of 650°C.
Weight losses of #ype 316 stainless steel at 600°C were
measured between 500 and 5000 h, and the rate of loss decreased
with time. The operating status of the Zoops and future test
plans are discussed.

8.3 COMPATIBILITY OF BLANKET, COOLANT, AND TRITIUM-PROCESSING
SALTS (ORNL)  + v v o o o o o & o o o nm e e e e e e e

Controlled anounts of HTS salt (KNO3-NaNO,-NaN0Oj,
44-49-7 mol %) were reacted with lithium. A rapid, highly
exothermic reaction occurred spontaneously on heating a mixture
of the Zithiwn and salt to about 180°c.

8.4 HYDROGEN PERMEATION CHARACTERISTICS OF PATH A, PATH B,
AND PATH C ALLOYS (ANL) e e e e e e e

Hydrogen permeability of Inconel 718 was measured at
temperatures N the range 100 to 860°C at hydrogen driving
pressures from 107! to 10* Pa. Methods of preparing permeation
assemblies for titanium-base alloys are being developed.
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