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During the past six months the Zandbook effort kas been directed towards developing data
sheets. For this period the effort has heen to maintain a continuous flow of data sheets
into the handbook. Progreas has been made towards the achievement of this goal by the moni-
toring of the processing of new data sheets in various stages of preparation.

12 Lifetime Analysis: Thermally Driven Fatigue Crack Growth in an HT-9 First Wall
(GA TechnologieS) « s = & = & = & = = = % = % = % = = = % = % = = = = = % = % = = = = = % = &

Fracture mechanics caleulations are used to predict crack growth behavior in an HT-8§
first wall.

TEST MATRICES, EXPERIMENT DESCRIPTIONS, AND METHODS NEVELOPMENT . & & & & & & o & = = s s = s & =
2.1 Neutron Source Characterization for Materials Experiments (Argonne National Lahoratory) « . =

Dosimetry measurements and calculations have been completed for the CTR 33-45 and T!
irradiations iz HFIR. Neutron flux and damage rates are quite similar te previcus results in
the Prp position,

2.2 MNeutronics Calculations in Support of the ORR-MFE~4A and -4R Spectral Tailoring Experiments
(Oak Ridge National Lahoratory) « « o o« & & & = = o = s« = = = = % 2 = = = % = = = % 2 » = &

The calculated fluences from the ongoing three-dimensional neutronics calculations are
being scaled to agree with experimental data. As of September 30, 1984, this treatment
yields 176.2 at. ppm He (not including 2.0 at. ppm #e from Y8} and 11.90 dpa for type 316
stainless steel <z ORR-MFE~44 and 133.0 at. ppm He and 9.13 dpa in ORR-MFE-4B,

2.3 Operation of the ORR Spectral Tailoring Experiments (0RR.MFE-4A and ORR-MFE-4B)
(Oak Ridge National Laboratory) « « =« s « s = s = = s = = = s s % = s = » = » % » % s % s s &®

The specimens contained in the. ORR-MFE-44 experiment have operated for an equivalent of
986 4 at 30 Mv reactor power, with temperatures of <4#¢ and 332°¢. The specimens contained in
the ORR-MFF-4R experiment have operated for an equivalent of 787 d at 30 M/ reazetor power,
with temperatures of 502 and #00°C,

2.4  FFTF Fusion Irradiations - FFTF Cycles 4-6 (Westinghouse Hanford Company) « « « « « « = = « &

specimens were prepared and loaded into three in-core canistere OF the Materials Open
Test Assembly (MOTA) for irradiation during FFTF eyele 4 (Januwary-April 1984). lrradiations
wereg conducted at 4079¢ (611 dpal}, 518°C (14718 dpa) and 595°C {1416 dpa). Alloys empha-
sized in this initial irradiation were the m¢h E ferritic alloys HT-9 and 9 Cr-1 Mo, and the
Rath ¢ vanadium alloys.

These specimens Were either discharged or reinserted into new MOTA hardware for irra-
diation during FFTF cycles 5-6 (June 1984—June 1985,). New specimens were also included, and
additional irradiation volume both in-core and below-core was available for an expanded test
matrix. Irradiations are currently underway during cycles 54 at 365°C (below-core: 4+
dpai, at 425, 520 and 626°c (all 25-28 dpal and 6¢0°C (14 dpal). Additional emphasis o7 low
activation alloys was given for this irradiation. Specimens in the peak flux positions
during cycles 6 will accumilate approximately 45 Zpa.

25 Test Matrices for Irradiation of Path A Prime Candidate and Developmental Alloys in FFTF
(Oak Ridge National Laboratory) « = =« « = o = = s = = = = = = = = = = = = = = = = = =2 = = s =

An initial set of transmission electron microscopy {T&M) disk specimens was assembled
for irradintion at approximately 420, 52¢, arid 62¢°c to fluences of approximately 1S, 45, and
75 dpn. Some TEM specimens were discharged at approzimately 95 to 15.6 dpa at all tem-
peratures, and additional, specimens were then reloaded to achieve fluences well beyond 100
dpa. Tensile specimens were also included in the reload for irradiation i1 an ahove-core
position at approximately &0o°c. The general pals of the experiments are outlined and
detailed specimen loadings are described.
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Reirradiation in FFTF of Swelling-Resistant Path A Alloys Previously Irradiated in HFIR
(Oak Ridge National Laboratory) « « « o = s s = s s = s s = s = = s = = s = = s = s s s s & &=

Disks of EA (in several pretreatment conditions) and several heats of cold-worked fcw)
type 316 and g type austenitic stainless steels have been irradiated in ¥#Irz at 302, 504,
and 600°C t0 fluences producing about 77 to 44 ?pa aid 450 to 3600 at. ppm He. These samptes
are being reirradiated 7» the Materials Open Test Assembly (#oT4) in FFTF at 500 and sg00c,
together (side by side/ with previously wunirradiated disks oOF exactly the same materials, to
greater than 100 dpa. These samples, miny of which have either very fine helium slusgter or
helium bubble distributions after 4FIR irradiation, are intended tO test the possibility and
magnitude of a helium-induced extension of the initial low-swelling transient regime relative
to the void sweiling behavior normally found during FFPE irradiation. Further, these samples
will reveal the microstructural stability or evolution differences that correlate with such
helium effects.

A Assessment of Helium Effects on Swelling hy Reirradiation in FFTF of Path A Alloys
Previously Irradiated in HFIR (flak Ridge National Laboratory and Westinghouse Hanford
Company) + s & & = = 2 s o ® o ® o= o= = om om ® om o= o= o2 om o ® owom o= oxowowowowomoxoawowowomooaaoww

Speeimens of the futh A EA and of ¥-Iof 3715 have been irradiated in HFIR at 490 to
800°C to fluences producing approximately 10 to 44 dpa and 592 to 3600 at. ppm He, in hoth
the solution annezaled and 20 to 25% cold-worked conditions. The cavity swelling and total
microstructural evolution of mest samples have »een observed w»ia transmission electron
microscopy on identical disks irradiated side by side in #¥xrk, and immersion densities have
also been measured prior to insertion into FFFF/#074 (Materials Open Test Assembly of the
Fast Flux Test Facility). These disks are currently being irradiated in the rrrr/MoTA
Icycles 5 and 6/, side by side with disks of the same material whick were not previously
irradiated in HFIR. These specimens have been divided inzo two subsets for discharges after
30 and 50 dpa.

Miniature Tensile Test Specimens for Fusion Reactor Irradiation Studies (Oak Ridge National
Laboratory) o v v & & & & = # 5 & % = = = 2 % o® = = = *® o® ¥ o= = = ® o®E o® 8= = = * ® ® o= = » »

Three miniature sheet-type tensile specimens and a minigture rod-type specimen are being
used to determine irradiated tensile properties for alloy development .for fusion reactors.
The tensile properties of type 316 stainless steel were determined with these different
specimens, and the results were compared. Reasonably good agreement was observed. Howevar,
there were differences that led to recosmendations on which specimens are preferred.

The U.S./Japan Collaborative Testing Program in HFIR and ORR: Specimen Matrices for HFIR
Irradiation (Oak Ridge National Laboratory and Japan Atomic Energy Research Institute) . . .

The eight capsules which constitute phase | of the #.s./Japan collaboration on HFIR
irradiations #ave been inserted in HFIR on schedule.

Vanadium Alloy Irradiation Test Matrix in FFTF (Oak Ridge National Laboratory) . . « « « .« .

Vanadium specimens of —15¢r—571{, VANSTAR-7, ¥—37i—157, and ¥—20T7< are being irradiated
in the FFTFMOTA experiment. Miniature sheet tensile specimens and transmission electron
microscopy (7E#) disks were preimplanted with %2 to levels up to 480 at. ppm using the
tritium trick and encapsulated in 7Z¥ capsules containing “z{. The specimens will be
irradiated to damage levels up to 765 dpa with irradiation temperatures of 420, 520, and
8¢0°C. All of the capsules at £00°C underwent a temperature exeursion during their initial
cycle and had to be replaced.

Irradiation Experiments for the U,S./Japan Collaborative Testing Program in HFIR and ORR
(Oak Ridge National Laboratory) « « = o « = o = = = = 2 = = = = =2 = = s = = = = = = = = = = =

The assembly of all eight capsules, HFIR 2 through J7-&, has been completed, and they
are now being irradiated. The parts fabrication assembly and flow testing of the prototype
ORR capsules for g¢ec and g02°c MFEe-J were completed and the capsule was inserted in the
ORR. rerformance was satisfactory in all respects.
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A ALLOY DEVELOPMENT — AUSTENITIC STAINLESS STEELS « & & & » o s s s s s s s ¢ s s s 5 s 5 2 &

The Development of Austenitic Steels for Fast Induced-Radioactivity Decay
(Oak Ridge National Laboratory) o« « o o & & 2 & = & = 2 & = s = = = = s = = = » % = = s » & =

A program was started to develop austenitic steels for fusion reactors in which the
induced radioactivity decays to low Tevels in a reasonable time. Ten small button heats of
Fe-Cr-Mn-C alloys were melted, cast, and rolled. After various heat treatments, optical
microscopy studies and magnetic measurements were used to assess the microstructural con-
stituents present.

Swelling Behavior of Titanium — Modified Alloys in EBR-I1I (Hanford Engineering
Development Laboratory) « « o = s s = 2 s = = s s = = s s = s s =2 % s = % s s % % s % % = » &%

It appears that titanium additions to stainless steels covering a wide compositional
range around the specifications of AISI 316 result aly in an increased delay period before
neutron-induced void swelling proceeds. Once swelling is initiated the post-transient beha-
vior of both annealed and cold-worked titanium-modified steels s quite consistent with that
of AISI 316, approaching a relatively temperature-independent swelling rate of ~1% per dpa.

Swelling of Fe-Cr-Mn Ternary Alloys in FFTF (Hanford Engineering Development Laboratory) «

The swelling of eight simple Fe-Mn binary and Fe-Cr-Mn ternary alloys_has bgen measured
by an immereion density technique after irradiation at ~528°9 to 3.2 x 1022 n/em?,
E > 0.1 MeV, or —-15 dpa. The swelling of these alloys decreases with manganese but exhibits
a dependence & manganese content that is weaker than that of nickel in Fe-Cr-Ni alloys. The
dependence a chromium W even weaker, in sharp contrast to the behavior observed in Fe-Cr-Ni
alloys. The addition of other solutes also decreases the swelling.

B ALLOY DEVELOPMENT— HIGHER STRENGTH Fe-Ni-Cr ALLOYS &« & & s & s o = s s s o s s s s 2 s 5 &
C ALLOY DEVELOPMENT — REACTIVE AND REFRACTORY ALLOYS v & & s « s s « s » s s s s s s 5 s » x &

Solute Segregation and Void Formation in lon-Irradiated Vanadium-Base Alloys
(Argonne National Laboratory) w« « o = o = = s = s = = s = = = = % = % = = s = % s » % = % » &=

The radiation~induced segregation of solute atoms in the V-15Cr-571 alloys was deter-
mined after either single- dual-, or helium implantation followed by single-ion irradiation
at P25°C to radiation damage levels ranging from 103 to 169 dpa. Also, the effect of irra-
diation temperature (660~750°C) on the microstructure in the V-15¢r-571 alloy was determined
after single-ion irradiation to 2¢¢ and 300 dpa. The solute segregation results for the
single- and dual-ion irmdiated alloy showed that the simultaneous production of irradiation
damage and deposition of helium resulted in enhanced depletion of ¢r solute and enrichment of
Ti, ¢ and § solute in the near-surface layers of irradiated specimens. The observations of
the irradiation-damaged microstructures in V-i5 ¢r-571 specimens showed an absence of voids
for irradiations of the alloy at 62¢-750°C to 200 dpa and at 725°C to 300 dpa. The principle
effect a the microstructure of these irradiations was to induce the formation of a high

density of disc-like precipitates in the vicinity of grain boundaries and intrinsic precipi-
tates and on the dislocation structure,

Radiation Effects in Vanadium Alloys in Fusion Reactor Environments
(Argonne National Laboratory and University of Missouri, Rolla) &« =« s« s s = = s s s s = s & =

The ewelling behavior of neutron irradiated vanadium has been modelled to establish the
theoretical limits for swelling. Void and dislocation eink strengths along with the net bias
factors for vacancies and interstitial8 have been calculated. These factors have been com-
bined to predict the maximum steady state swelling rate. The maximm rate is predicted to be
about 2.2%/dpa which is close to the value calculated for ferritic steels and about a factor
of seven lower than for austenitic stainless steels. This value is also consistent with the
limited irradiation data for vanadium.

The Effect of Helium on the Tensile Properties of Several Vanadium Alloys
(Oak Ridge National Laboratory) « « = s s s s = = = s s = s = s = s = s s s s = s = s s % »# &

Specimens of three vanadium alloys were implanted with different levels of *H#e using the
tritium trick and subsequently tensile tested at elevated temperatures. The ¥—15Cr—5T4i and
y—37i—131 specimens were embrittled by e at a level of 150 at. ppm while_the VANSTAR-7
specimens were not. The embrittlement appeared to be caused by extensive 3#e bubble networks
and possibly precipitate particles on the grain boundaries; hopefully the bubble distribution
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can he changed (for better simulat<on) by altering parameters o the tritium trick. The
results of the investigation also show that the embrittlement resistance d vanadium =7iloys
can be improved by adjustmens of their composition and/or micrestructure.

54 Tensile Properties of Helium-Injected V-15Cr-5Ti After Irradiation in EBR-T1
(Cak Ridge National Laboratory) « o o o & & & & = & = o « = s = 2 s s % s = s s s s » s = &« = 99

.Miniature specimens of v—15cr—s57i were prepared in the annealed condition and with 17,
20, and 2¢% cold work. The annealed specimens were cyclotron injected with helium and irra-
diated in sodium in EBR-11. 7he cold-worked specimens were irradiated in zBR-7r but not
helium injected. The specimens were irradiated at 400, 525, 625, and 700°C and received «
Fluence of 4.1 ® 5.5 x 10%% neutrons/m? (¥ > 0.1 MeV). Tensile testing revealed very sig-
nificant embrittlement as a result of the weutren irradiation but 2 mueh smaller chanse,
mostly at 40¢°c, resulting from helium injection.

6. TINNOVATIVE MATERIAL CONCEPTS & & v & & & w & 5 = o & 5 s s & 5 s s % % s = % % *» = s % *» » s % » » 104

7. PRTH E ALLOY DEVELOPMENT —FERRITIC STEELS « v & & & & & = & & = o & s s & s s % s s % s s % » s & 105

7.1 Charpy Impact Test Results of Ferritic Rlloys at a Fluence of 6 x 1022 n/cm?
{Westinghouse Hanford Company) .« & « & & =« = & & & & = = = = = = 2 » = = = = . *» » = = # w » 106

Charpy impact tests on specimens in the Ad-2 reconstitution ecperiment were completed.
swme hundred and ten specimens made of UT-9 base metal, 9 7r-1 Mo base metal and 2 Cr-1 o
weldment at various heat treatment conditions were tested in temperature range from —zor to
280°C. The specimens_were irradiated from 39go¢ to 55¢°c and the fluence of the specimens
reached 5 x 12?2 n/em?. This is the first time that the #ransition behavior of ferritic
alloys at high fluence was obtained. This is also the first time that comprehensive resuits
on the irradiated 9 ¢r-1 Mo weldment are available.

The test results skow a small additional shift in transition temperature for x7-s base
metal irradiated at 390°C and 4500 as the fluence was raised g x 1622 n/em?, At higher
irradiation temperatures, howgver, the shift in transition temperature IS less conclusive.
Further reduction N USE was observed «t higher fluence for aii the irradiation temperaturss.
There is no apparent fluence effect for 9 Cr-I o base metal a¢ all the irradiation zem-
peraturas studied.

Contrary to the previous finding on HT-9 base metal and weldment, the 9 or-1 ¥o weldment
shows a higher transition temperature (+gg°c) and a higher USE 7+100%) as compared zo the
9 Cr-1 Mo base metal for the same irradiation conditions.

Significant “mprovement of both DBTT and #s¥ on HT-9 base metal apecimens Fabricated
Ffrom normalized and tempered plate stock was observed over the wr-5 base metal spesimens
fabricated from mill-annealed bar stock.

Overall, the highest DBTT encounted for UT-9 alloys is 1¢47ec for specimens irradiated at
380°C. The effect on trangition temperature due to additional »meutron exposure appear; to he
saturated at 6 x 1022 n/em’. The highest DBIT encounted for 9 Cr-1 Mo alloys, on the other
hand, is §1°C for the weldment and 45°C for base metal both irradiated at 3gpoc.

7.2 Effect of Nickel Content on the Aging and Irradiation Response of Impact Properties of
9 Cr-1 MoVNb and 12 Cr-1 MOW in the Absence of Internal Helium Effects
(Oak Ridge National Laboratory) « « o o o = o s = & = = s s =2 s = % s s % = = s = % # » % » &» i2n

Impact testing was completed on aged and EBR-II irradiated 9 or-IMoV¥b and 12 or-1 “oVl
steels, each with arid without small additions of nickel. omiy limited property changes
resulted from aging Or irradiating to 12 dpa in the tempera.ure range of 455°9c to s57°0.
Irradiation of the 12 ¢r-7 Movw at 3972°C with an? without nickel produced sewere degradation
of impact properties. W¥ickel additions affected the unirradiated material properties, but
subsequent radiation-induced changes were similar regardless of nickel content.

7.3 Effects of Irradiation on Low Activation Ferritic Alloys (Hanford Engineering Nevelopment
Laboratory) « v o o & & & & = »2 % % % = = = » ® o® o® o ® o= o* o® o® o® " o= = o5 o2 o® o® o® o= = o2owowowow 128

4 series of low activation ferritic alloys has bzen designed, .fabricated, irpadiated in
MOTA 158, and tested and ezamined following irradiation. The series consists of alloys similar
to 2 1/4 Cr-1 Mo with vanadium substituted for molybdenum, aiioys similar to 9 ¢r-71 s With
tungsten awd/cr vanadium substituted for molybdenum and aZleys similar to #7-g with zungsten
and/or vanadium substituted for molybderum. The results demonstrate that low activation
alloys can be suecessfully produced in the ferritic alloy class. The 2 1/4 Cr-V alloys dewa-
lop excessive irradiation #ardening due 10 precipitation following irradiation at 420°C and
the 2 /¢4 cr-V and 9 cr-V/W alloys developed excessive softening due t0 precipitate coar-
sening and dislocation recovery follewing irradiation at 585°C. In comparison, the 72 or_p-v
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alloy appears to have excelient properties; «” precipitation at 420°C in-reactor did not
significantly increase strength and reasonable strength wzs maintained after irradiation at
5859C probably in part dwe to intermetallic precipitate dzvelopment.

The Development of Ferritic Steels for Fast Induced-Radioactivity DNecay
(Oak Ridge National Laboratory) « « s« « = s = s s = s = s s = s s s s = s s s s = s s % s % &»

Tempering studies were conducted on eight heats of normalized chromium-tungsten steel
that contained variations in the composition of chromium, tungsten, vanadium, and tantalum.
Hardness measurements and optical metallographic observations were used to determine alloying
effects on tempering resistance between 559 to 78¢g°C. The results were compared to results
for analogous chromium-molybdenum steels.

Rapid Solidification of Candidate Ferritic Steels (Massachusetts Institute of Technology
and Industrial Materials Technology) « =« s & = & = s s« = 2 = s = s = s % s % s s 2 s % » &%

HT-9 and 9 Cr-1 Mo steels were rapidly solidified by the liquid dynamic compaction (LDC’
process and 2 1/4 Cr-1 o steel was prepared &y the ultrasonic gas atomization (U5GA) pro-
cess. The conaolidation was performed in the ferritic temperature range in order to minimize
segregation. The alloye will he tested at ORNL using 1/3 CVW¥ test specimens and the results
will be compared with those for conventionally processed alloys.

Poisson's Ratio Measurements of Martensitic Stainless Steels
(Westinghouse Hanford Company) & = s & = = = 2 = = s = = = = = = 2 = = = = s = = s = 2 s = &»

Poisson's mtio measurements using an ultrasonic tezhnigue over the temperature mnge
room temperature t0 60¢°C ars reported for #r-9. As much as a 0.1 wariation is found as a
result of specimen orientation. However, based on comparisons from the literature, it is
concluded that such variations are common and are not due tu orientation effects. Further
measurements will be needed before a design equation for the MyFES can be generated.

Effects of Irradiation on the Fracture Toughness of HT-9 (Westinghouse Hanford Company) . . .

Compact tension specimens of #7-9 irradiated at ,390, 450 and 552°C were tested at 97,
205 and ¢52°¢, Test results showed that both test and irradiation temperatures have insig-
nificant effects on the fracture toughness of HT-8. FHowever, the tearing modulus increases
substantially with increasing irradiation temperature. In addition, the toughness of #7-§ at
205°¢ where a toughness trough was observed for unirradiated HT-9 remained unchanged after
irradiation to a fluence of 5.5 x 1522 u/em?,

Microstructural Examination of Several Commercial Alloys Neutron Irradiated to 100 DPA
(Westinghouse Hanford Company) « « & = & = = = = s = = = = = = = = = = = = = = = = % = s &= &=

Microstructural examination of ferritic and austenitic commercial alloys neutron
irradiated to ~107 dpa confirms that ferritic alloys are very low swelling but precipitate
development can be very complex. Austenitio alloys san he very high swelling but no clearly
defined microstructural differences could ke found between two alloys of similar composition
But very different swe?iing response or between alloys of very different composition but with
asimilar swelling. Differences ore ascribed to differences in the ouset of swelling.

8. COPPER AND ITS ALLOYS v 4 v o & o s & s o & s & 5 % & s & = *s & s ®» ® s & s s ¢ » & » s 0 » & # »

8.1

Response of Selected High Strength High Conductivity Copper Alloys to Simulated
Fusion Irradiation and Temperature Conditions (Westinghouse R&D Center and University of
Pittsburgh and MchDonnell Douglas Company] « « =« =« = = = o = & = s = = = s = s = = = = » = = &=

Miopostructural changes are reported for a solid solution cold work strengthened alloy
{AMZIRC), a precipitation strengthened alloy (Beryllium Copper) and a dispersion hardened
alloy raz-f¢j after dual ion irradiation at fluenzzs to -5 dpa at 450°C and §0¢°C. The
AmMzIRC and 41-62 alloys are from the same heats being examined by LANL in a EBR-11 neutron
irradiation program. Void swelling at a level of -1-5%per dpa is observed in selected areas
of the AMZIRC alloy that have experienced texture dependent recovery by dislocation annihila-
tion and rearrangement. Coarsening of the G.P. =zones nnd accelerated precipitate growth are
observed in the I¥ESCO supplied beryiliwm copper alley. The mechanically alloyed Al-60 €=
stable and the misfit strains at the interfaces befweer the AL.,05 particles and the Cu matrix
are retained. These results are used to extend a proposed test matriz and to suggest
{ preliminary) alloy modifications for future neutron irradiation experiments.
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8.2

Effects of Neutron Irradiation at 450°C and 16 dpa on the Properties of Various Commercial
Copper Alloys (Hanford Engineering Development Laboratory) « o o o o o o & o & 2 2 2 = » » = 183

High-purity copper and eight copper alloys were irradiated to -16 dpa at ~459°C in the
MOTA experiment in FFTF. These alloys were also examined after aging at 420°C for 1000
hours. The radiation-induced changes in the electrical conductivity, tensile properties and
density were measured and compared to those of the aged materials. The changes in conduc-
tivity ean be either positive or negative depending on the alloy. Changes in tensile proper-
ties of moest, but not all, of the alloys seem to be primarily dependent on thermal effects
rather than the effect of atomic displacements. Aadiation at 450°C induced changes in den-
sity varying from ¢.86% denaification to 16.6% swelling. The latter occurred in cu-06.1% Ag
and implies a swelling rate of at least 1%/dpa.

MATERIALS COMPATIBILITY AND HYDROGEN PERMEATION STUDIES v w & & & & = = = & » 2 2 o s s s s » & & 188
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Corrosion of Low Activation Austenitic Alloys and Standard Fe-12 Cr-1 MMV Steel in Thermally
Convective Lithium (flak Ridge National Laboratory) « « « « o o o =2 = # « s 2 s s s s s = = = 189

Manganese-containing steels (1530 wt %) experienced substantial corrosion when exposed
to thermally convective lithium at s¢0°C with the 30 wt % M» steels showing unacceptably high
corrosion losses. The mass transfer of 12 Cr-| MoVW steel at soo°C in lithium was signifi-
cantly less than that of type 316 stainless steel exposed under similar conditions.

Corrosion of Type 316 Stainless Steel and 12 Cr-1 MW Steel in Flowing Pb—17 at. % Li
(Oak Ridge National Laboratory) o« « o o o & 2 & # s = s s 5 s s s s s s s s 2 s s % s s » &= 196

Type 316 stainless steel and 12 cr-1 MM steel were exposed to 17 at. % Li for about
2000 h at 500°C. Type 516 stainless steel was severely corroded with deep penetration of
the alloy by lead-lithium. ke 12 Cr-1 Mok steel did not suffer penetration and corroded
uniformly.

Environmental Effects on Properties of Structural Alloys in Flowing Lithium
(Argonne National Laboratory) « « o o & & & & = & = & » s 2 = & = = = = » = 2 =» o+ ow o#ow owow 200

Data on the surface composition of type 316 stainless steel exposed to lithium under
various conditions of time, temperature, and nitrogen content in lithium are presented. The
results indicate that the depletion  ¢hromium from the steel depends on the exposure con-
ditions. The depletion of nickel is rapid and independent of temperature and lithium purity.

Compatibility of Li20 in a Flowing Helium Environment (Argonne National Laboratory) . . . . . 205

Sintered Li,2 pellets exposed to flowing helium containing 2 ppm each of #,0 and 4, show
weight losses at 550 and g50°c and a weight gain at 45¢0°c. The rates of weight loss are -3
orders of magnitude greater than those predicted from equilibrium reaction kinetics.

Environmental Effects on the Properties of Vanadium-Base Alloys
(Argonne National Laboratory) « « « « o« = = 2 = = = = s = = = = = = = = = s = = = = = = = = 209

Exposures of v-15¢r-571, V-20Ti, and VANSTAR-7 specimens for 2000 h to pressurized
flowing water containing 4 ppm dissolved o, at 25§5°C have been completed. Both the v-zo7r<
and VANSTAR-7 alloys formed nonadherent and nonprotective corrosion products, and both alloys
exhibited relatively high corrosion rates. The Vv-15¢r-571 alloy formed a thin adherent film,
and its corrosion rate was more than two orders of magnitude lower. Further results obtained
in a scanning Auger microprobe study of sulfur segregation in vanadium-base alloys indicate
that the extent of intergranular segregation varies markediy with different heats of mterial.

Stress Corrosion Cracking of PCA — Initial Considerations and Characterization of Grain
Boundary Precipitation (0ak Ridge National Laboratory) « « « o o o o s s s s s s s s s s s = 214

According to a thermodynamic model of intergranular stress corrosion cracking, K4 1is
predicted to have about the same cracking susceptibility as type 316 stainless steel.
However, micreostructural manipulation of the E A alloy my allow improvement in the
resistance to sensitization and, therefore, to intergranular stress corrosion cracking.
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