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1. IRRADIATION FACILITIES, TEST MATRICES, AND EXPERIMENTAL METHODS
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Design and Fabrication of HFIR-MFE RB Spectrally Tailored Irradiation Capsules (Oak
Ridge Mational Laboratory and Midwest Technical, Inc.) . . « & v v v v o v v v o v v w v 0 v s

Design and fabrication of four XFIR-MFE RB* capsules (60, 200, 330, and 400°C) to
accommodate MFZ specimens preirradiated in spectraily tailored experiments in the ORR are
proceeding satisfactorily. These capsulfe designs incorporate provisions for removal, exami-
nation, and re-encapsulation of the MFE specimens at intermediate exposure levels en route
to a target exposure level of 30 displacements per atom (dpe). With the exception of the
50°C capsule, where the test specimens will be in direct contact with the reactor cooling
water, the specimen temperatures (monitored by 21 thermocouples) will be controlled by
varying the thermal conductance of a swall gap region between the specimen holder and the
containment tube. Hafniuw sleeves will be used to tailor the neutron spectrum to closely
match the helium production-to-atom displacement ratiec (14 appm/dpa) expected in a fusion
reactor first wall.

Design and preparation of fabrication drawings for the 60 and 330°C capsules and all
generic capsule components and support facilities have now been completed. Assembly of the
60°C capsule is complete and the 330°C capsule is nearing completion. The irradiation of
both capsules will begin when #5¢ HFIR returns to full power operation. Design and pre-
paration of fabrication drawings for the 20¢ and 400°C capsules will be completed in 1988,
and operation of these two capsules will follow the first two (¢ and 330°C).

Status of U.S.-Japan Collaborative Program Phase 11 HFIR Target Capsules (Oak erge
National Laboratory)

The experiment matrix for Phase II HFIR target capsules (JP-9 through JP-16) was
further revised to resolve certain discrepancies regarding specimen volume and position
details. A thermal analysis to account for these changes was completed and the required new
parts are on order. A1l eight capsules will be assembled and installed in the HFIR Simulta-
neously beginning with the first full power operating cycle.

2. DOSIMETRY, DAMAGE PARAMETERS AND ACTIVATION CALCULATIONS . . &+ @ v v v v i v e v e e e e n n s

2.1 Reduced Activation Calculations at Hanford (Westinghouse Hanford Company)

2.2

2.3

Material activation is an inherent property of d-T fusion devices. Materials can be
chosen. therefore, not only for their structural properties under irradiation, but alse for
their favorable activatior characteristics. Calculations of the long-term activation for
various materials under ITER-like conditions show that the reduced activation materials
being pursued would meet NRC Class C regulations for near surface disposal. Limits for each
of the materials studied are determined by the presence of Me and Nb (whether as & minor
constituent or as impurities). Plans for improving the cross section and decay data
libraries involve the creation of a joint Dutch-V.K.-¥.5. activation cross section library
and in using the ENpF/8-VI libraries.

Radiation Damage Calculations for Compound Materials (Argonne National Laboratory)

The SPECOMP computer code has been used to calculate neutron-induced displacement
damage cross sections for compound materials, such as alloys, fnsulators, and ceramic
tritium breeders for fusion reactors. 7These new calculations rely on recoil atom energy
distributions which are stored in our SPECTER computer code master libraries. Calculations
have been completed for stalkless steel, vamadium alloys, *Li-compound tritium breeders,
alumina, 3i9,, Cu,Au, Te0, and NbTI superconducters. Cross sections are now being developed
for other compounds; however, some research is needed to determine the proper threshold
energies for many compounds.

Dosimetry and Damage Analysis for the Omega West Reactor (LANL) (Argonne National
Laboratory)

Neutron dosimetry measurements and damage calculations were completed for three experi-

ments in the Omega West Reactor (L4NL). These irradiations were conducted by Hanford

Engineering Development Laboratory and were designed to compare radiation damage produced in
a fission reactor spectrum with damage produced by 14 MV neutrons at RTNS IT.
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MTERIALS ENGINEERING AND DESIGN REQUIREMENTS . .+ v v + v v v v v v v v v v v v v s s s a a s

3.1

Materials Handbook for Fusion Energy Systems (McDonnell-Douglas Astronautics
Company = 8t. Louis DiviSion) & & v v v v v v v h e e e e e e e e e e e e e e

The effort during this reporting period aas focussed on two areas: (¢!) publication of
data pages, and (2) automation of the data pages. The data pages contained new engineering
information on lithium and stssniess steel along with additional Supporting Documentation
pages on annealed and cold worked stainless steel. These pages were distributed in ¥sy. In
the area of automation, work is proceeding on schedule toward the formation of an electronic
materials data base for the MFE computer network.

FUNDAMENTAL MECHANICAL BEHAVIOR . . & & & v i i i et e e e e e e e a e

No contributions received this period

RADIATION EFFECTS: MECHANISTIC STUDIES, THEORY AND MODELING

5.1

5.2

Irradiation Creep Mechanisms: An Experimental Perspective (Pacific Northwest Laboratory)

An extensive review was conducted of & variety of radiation-induced microstructural
data, searching for microstructural records of various irradiation creep mechanisms. It was
found that the stress-affected evolution of dislocation microstructure qur¢ng irradiation is
considerably more complex than envisioned in most thecoretical modelling studies, particu-
larly in the types of interactive feedback mechanisms operating. Reasonably conclusive evi-
dence va2s found for a s/#f4-type mechanism (stress-induced preferential absorption) operating
on both Frank loops and network dislocations. Stress-induced preferential 100p nuclest ion
(Sr#H) processes may also participate but are thought to be overshadowed by the stronger
action of SIPA-type processes operating on Frank interstitial loops. It was not possible to
discern from microstructural evidence between second-order SIPA and first-order 5774 zecha-
nlsws, the latter arising from anisotropic diffusion. Evidence wss presented, however, that
validates the operation of stress-induced preferential unraulting of Frsnk loops and stress-
induced growth of previously stressed material following removal of applied stress.
Dislocation glide mechanisms are aise participating but the rete appears to be controlled by
SIPA-type climb processes. Applied stresses were shown to generate very anisotropic distri-
butions of Burgers vector in the irradiation-induced microstructure.

Detailed Derivation of Stochastic Theory of Diffusional Planar Atomic Clustering
(University of California, Los Angeles) . v v v v v v v v v o 0 v 0 0 0 0 0 a0 s

Atomic clustering into circular planar disks is ar» important process responsible for
interstitial loop formation in the bulk of irradiated materials, and the evolution of szorpic
planes during thin film growth. In this report, we develop a general stochastic theory for
the formation of planar atonic clusters by atomic diffusion. Equations for the rates of
change of atomic species, and for the nucestion rate of atomic clusters are simultanecusly
solved with appropriate equations for the average size and various moments of the distribu-
tion function. Ar application of the theory is given by comparing the results of cajculs-
tions with experimental data on interstitial loop formation in ion-irradiated nickel.

5.3 The Influence of Nickel Content on the Swelling of Fe-Cr-Mn-Ni Alloys (Pacific Northwest

Laboratory and University of Hokkaido) . . « v v v v ¢ v v v v 0 b o e e e e e e e e s

The density changes measured in three separate series of Fe-Cr-Mn-Ni austenitic z//oys
irradiated in 7rr7- 4074 Cycle ID indicates that nickel additions do not decrease swelling as
had been anticipated. These data are contrary to the behavior observed in electron irra-
diation of one of these three s//oy series.

DEVELOPMENT OF STRUCTURAL ALLOYS . & & v v o v v vt v v e e v n e e e e e e e e e e a e

6.1 Ferritic Stainless Steels . v v v v v v v v i h e e e e e e e e e e e e s

6.1.1 Effects of Irradiation on Low Activation Ferritic Alloys, A Review (Pacific
Northwest Laboratory) . . « & & o v v v v v i e e e e e e e e e e e e e e

A broad range of ferritic alloys is possible which satisfy the low activation
requirement for near-surface burial of fusion reactor materials after decoszission-
ing. Low acesvetion bainitic alloys in the Fe- 20+ composition range, martensitic
alloys iIn the Fe-7 to 92r range and stabilized martensitic alloys in the rFa-120r
range have been successfully fabricated and are undergoing testing as demonstrated by
efforts in Europe, Japan and the United Stares. However, it is found that irradia-
tion significantly degrades the properties of bainitic and stabilized martensitic

Vi

29

30

31

33
34

61

72

77
78

78



6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

elloys. Bainitic alloys containing vanadium develop severe hardening due to
irradiation-induced precipitation st temperatures below 450°C and extreme softening
due to carbide coarsening s¢ temperatures abeye 390°C, Stebilized martensitic alloys
which rely on manganese additions to provide & fully marten5|t|c microstructure are
embrittled at grain boundaries following irradiation, leading to severe degradation
of impact properties. The most promising composition regime appears to be the ##-7
to 9Cr range with tungsten additions in the 2f range where #igh temperature zecheni-
za] properties and microstructural stability are retained and impact properties &re
relatively unaffected by irradiation.

The Development of Ferritic Steels for Fast Induced-Radioactivity Decay (Oak Ridge
National Laboratory) . « & v v v v o v & ot e e e e e e e e e e e e e e e s

Charpy szpsct tests were made on eight heats of normal ized-and-tempered
chromium-tungsten steel that contained various levels of chromium, tungsten, vana-
divz, and tantalum. The impact behavior of sevsrs! of these steels was found to com-
pare favorably with the properties of analogous cérowive-aclyédenus Steels that are
presently being considered ss candidate szructural materials for fusion-reactor
applications.

Fractographic Examination of Low Activation Ferritic Alloy Charpy Impact Spemmens
(Pacific Northwest Laboratory and Westinghouse Hanford Company) . .

Minieture Charpy specimens of six low activation ferritic alioys have been frac-
tographically examined in order to determine the effect of irradiation on impact
fracture behavior. A change in brittle fracture mede due to irradiation »as found
for four of the six alloys. The fracture mode changed from transgranular cleavage to
intergranular failure at prior austenite boundaries. The cause is ascribed to #n
additions in the alloys. Examinations also indicated that for the #Cr-1¥ alloy, the
DbETT as measured 4y absorbed energy measuremenrs does not agree with an explanation
based on fracture appearance. The cause IS not yet undsrstood.

Impact Behavior of 9-Cr and 12-Cr Ferritic Steels after Low-Temperature Irradiation
(Oak Ridge National Laboratory) . . « v v v v v v v o 0 0 0 0 s a s s n e e e e e e

Miniature Charpy impact specimens of 9Cr-1¥o¥Nb and 120r- 1MoV steels and these
steels with 1 and 22 Ni were irradiated in the High-Flux Isotope Reactor (HFIR) at
50°¢ to displacement damage levels of up to 9 dpa. Nickel wzs added to study the
effect of transmutarion helium. Irradiation caused an increase in the ductiis-
brittle transition temperature (757T}. The 9or- iMai¥s steels, with and without
nickel, showed a larger shift t5an the 120r- 1¥ev¥ steels, with and without nickel.
Under certain conditions, the pBrT of the nickel-doped steels showed a larger shift
than that of the undoped steels. The results were interpreted to mean that helium
affected the D277 in the same way as the displacement damage.

Fractographic Examination of Charpy Impact Specimens from the HFIR-MFE-RBZ Test
[Pacific Northwest Laboratory and W. L. Hu (formerly Westinghouse Hanford
Company)l v & v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Selected fracture surfaces of miniature charpy specimens of HT-9 in base metal,
weld setal and heat affected zone (¥4Z) metal conditions, and 2¢r-i#e In base metal
znd Weld metal conditions have been examined by scanning electron microscopy
following irradiation in #F7R-#FE-£52 at 55°C to 10 dps2. Hardness measurements have
also been made. Comparison of results with results on specimens irradiated to low
dose demonstrates only minor changes in fracture 4zhavior, but continued increases in
hardness due to irradiation. Therefore, the mechanism controlling the degradation of
fmpac£ properties does not zfrsct the fracture path but does affect strength. A
mechanism 7s proposed to explain the behavior based on microchemical segregation of
carbide forming elements.

Microstructural Development of 10Cr-2Mo Ferritic Steel Irradiated in HFIR at
500°C to 34 dpa (Japan Atomic Energy Research Institute and Oak Ridge National
Laboratory ) . . . . L L s s e e e e e e e e e e e e e e e e e e e e e e e e e

Microstructural development was studied in 10¢r- 240 Ferritic steel containing

I wt ¥ Ni which w#s irradiated to 34 dpa at 5¢0¢0°C in NFIR. The results showed con-
siderable evolution of the precipitates, but no significant void development wes

observed. The o- and x-phases were identified ss radiation-induced precipitates in
this steel.
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6.2 Austenitic Stainless SteelS v v v v v v i v e e e e e e e e e e e e e e e e e e e e e e s 130

6.2.1

6.2.2

6.2.3

6.3 Vanadium Alloys

Irradiation Creep in Type 316 Stainless Steel and U.5.-PCA with Fusion Reactor
He:dpa Levels (Oak Ridge National Laboratory) . . . . .« ¢ v v v v v v i v v v v u v s 130

Irradiation creep was investigated in type 316 stainless steel (316 §§) and ¥.S.
Fusion Program PCA using & tailored spectrum of the Oak Ridge Research Reactor (0RR),
in order to achieve a #e:dpas value characteristic of a fusion reactor first walz.
Pressurized tubes with stresses of 20 to 470 MPas were irradiated at temperatures of
330, 400, 500, and &06°. |t was found that irradiation creep was independent of
temperature in this range and varied linearly with stress at low stresses, but the
stress exponent increased to 1.3 and 7.4 for 316 ss and PCA, respectively, at higher
stresses. Specimens of PCA irradiated in the ORR and having helium levels up to
Z00 appm experienced a 3 to 12 tires higher creep rate than similar specimens irra-
diated in the Fast Flux Test Facility (FFTF) and having helium levels below 20 appm.
The higher creep rates sre attributed to either a lower flux or the presence of
helium. A mechanism involving interstitial helium-enhanced climb is proposed.

The enhanced creep rates observed in the presence of helium might serve to
relieve swelling stresses in a fusion reactor first wall, and hence, must be con-
sidered in reactor design.

Irradiation Creep and Embrittlement Behavior of AISI 316 Stainless Steel at Very
High Neutron Fluences (Argonne National Laboratory and Pacific Northwest
Laboratory) . . & v v i e e e e e e e e e e e e e e e e e e e e e e e e e e 135

The irradiation-induced creep and swelling of AISI 316 stainless steel have been
investigated &t two temperatures (400 and 550°C) to very high neutron fluences. r¢
is shown that creep and swelling can be considered as interactive phenomena with
several stages of creep related to the total emount of accumulated swelling. The
final stage involves the apparent cessation of creep and has been observed only at
the higher irradiation temperature. The development of a coincident and severe ex-
reactor embrittlement problem after irradiation sz ¢00° appears also to be sepa-
rately related to the development of substancral swelling. This latter phenomenon
w»as not observed et 550°C. The mechanisms thought to be possibly responsible for
each of these two phenomena are discussed in detail.

Swelling and Phase Stability of Commercial Fe-Cr-Mn Alloys Irradiated in FFTF-MOTA
(Pacific Northwest Laboratory) . . . . . .. . . 146

Five commercial alloys based on the Fe-Cr-Mn alloy system have been irradiated
in FFTF-MOTA at 420, 520, and 60¢°C to exposures ranging as high as 60 to 75 dpa.
Some alloys were irradiated in two or three thermal-mechanical starting conditions.
Density measurements have been performed on all combinations of alloy, thermal-
mechanical treatment and irradiation condition. Microscopy on three of the five
alloys has been completed, concentrating only on the highest exposure level at eack
temperature.

Compared to the simple Fe-Cr-Mn ternary alloys, the commercial alloys tended to
develop less a- and ¢-martensite and a-rferrite but higher levels of M,;¢, and q.

160

6.3.1 Hydrogen Concentration Distribution in Vanadium-Base Allays after Surface

Preparation and Exposure to Liquid Lithium (Argonne National Laboratory) . . . . . . . 160

The XK concentration distributions in near-surface layers of V-I15Cr-5T7 and
V-37i-0.557 alloy specimens were determined by use of & chemical dissolution tech-
nique together with a determination of the hydrogen pertssef pressure on heating the
specimens. These results contribute to an understanding for the exceptional
resistance to hydrogen embrittlement of the v-37:-¢.557 alloy in comparison to the
V-15cr-5Ti alloy. Also, the X concentration distributions in the ¥-150r-577 and
V-371-0.557 alloys were determined after immersion in liquid lithium at 500°C for
20-25 h. The X concentration in the v-75Cr-577 alloy decreased from an initial level
of 0.19 at. | to ¢.00z at. ¥ and the ¥ concentration in the v-37T:-0.557 alloy
decreased from 0.31 at. | to 0.034 at. 2 after the lithium exposure. These results
suggest that the greater loss of ductility exhibited by the v-15¢r-5T7 alloy, in com-
parison to the v-3T:-157 end V-2977 alloys, on neutron irradiation is not atcribu-
table to an increased # concentration. Significant amounts of ¥ were evolved from
corrosion products formed on the surface of the ¥-37s-4.557 alloy during the lithium
exposure. The V-3Tz-0.557 alloy has a twofold greater propensity for H uptake than

the v-150r- 571 alloy.
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6.4

6.5

6.3.2

Copper
6.4.1

The Microstructure of Several Vanadium Alloys after Irradiation in FFTF at 420°C
to 82 dpa (Oak Ridge National Laboratory) . . . « v v v v v v v v v v o o 0 0 0 a0 x x s

The damage produced by neutron irradiation in the microstructures of the four
vanadium alloys was quaslitatively the same. Except for V- 20T, no aew precipitate
phases uere observed after irradiation. Fine, rod-shaped particles were found
surrounding the pre-existing titanium carhonitrides in V-2077. The ¥-15¢r- 571 and
Vanstar-7 alloys exhibited very low swelling, while v-37z-:5: and V- 2077 displayed
slightly higher values ¢:.¢., »>0.1Z). The swelling in ¥-571- 157 increased with
increasing helium content because the helium boosted cavity nucleation with only a
slight loss in average cavity size.

ALTOYS . . f ot h e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Analysis of Copper and Copper Alloys after Low-Level Tritium Charging (Oak Ridge
National Laboratory) . & v v v v @ v v it e e e e e e e e e e e e e e e e e e s

Copper and the copper alloys Cu-Zr and cu-ce-Ze-Hz uere implanted with ~52 appb
He using the tritium trick. The measured helium concentrationwas an ordsr-of-
magnitude higher than that expected from calculations 5ss2¢ on the established solu-
bility of tritium in copper. A comparison with specimens annealed in hydrogen showed
that 50 appb He does not have an appreciable effect on t#= tensile properties of any
of the tested materials.

Environmental Effects on Structural AllOYS + & v v v ¢ 4 v v 4 0 4 v 0 h h e e e e e e s

6.5.1

6.5.2

6.5.3

6.5.4

Corrosion in Liquid Metal Environments: Susceptibility of FezAl Exposed in a lithium
Thermal Convection loop and Mechanisms of Irregular Attack by Lithium and lead-Lithium
(Oak Ridge National Laboratory) . . . & v v v v v v b bt e e e e e e e e e e e e e e

Despite its attractiveness as a low activation material, Fe,4/ was found to have
relatively pwr corrosion resistance in molten lithium at 50¢°¢. The corrosion of
another ordered metallic alloy, Fe-Ni-V, by lithium at $¢2°c was found to be a two-
stage process involving preferential depletion of nickel and nitriding andlor car-
burizing of vanadium. Results from percolation theory showed that s reactive path
model could not explain the irregular attack induced hy prefsr=ntiz! depletion in a
lead-l1ithium environment; a ze<s/ based on surface destabilization appeared to be
=zore appropriate.

Corrosion and Mass Transfer in Lithium 12Cr-1Mo¥W Steel Systems (University of
California - Los Angeler and Oak Ridge National Laboratory) e e e e

A corrosion and mass transport study utilizing two /{thiun/t2Cr- IMoVY Steel
thermal convection /zops was completed after 3040 and 251¢ h at maximum temperatures
of 505 and 655°C, respectively. Mass transfer was not a simple function of tem-
perature and elemental sofubility and temperature zradisne played an important role.
At temperatures above 580°C, mass transfer »zs dominated by temperature gradient
while, between 450 and 58¢°c, it appeared to &« controlled by surface reactions
lnvolving nitrogen, lithium, and chromium and surface carbides. The corrosion rates
from this wort uere significantly lower then those adopted in recent t/snks: studies.

Assessment of Stress-Corrosion Cracking for Near-Term Fusion Reactors (Pacific
Northwest Laboratory) « « & o v v v v o o v 4 v 0 8 & 0w e e e e e e e e e e e s

Water-cwled, near-tern fusion reactors »:!; operate under conditions at uhich
sc¢ s possible; however, control of material purity and Fabricstion procedures can
reduce the probability of crack initiation and growth. Sore of the critical issues
identified in this evaluation are: ) uill irradiation-assisted stress-corrosion
cracking (/4$C¢) occur e¢ temperatures lower than /¢¢°¢, and if so, is the neutron
fluence threshold equal to or less than near-term reactor fluences? 2) will agueous-
salt solutions cause s¢¢7 and 3) will radiolysis accelerate sc2 in clean water oOr
aqueous-salt coolants?

Corrosion and Compatibility Studies in Flowing Lithium Environments (Argonne
Natfomal Laboratory) . . . . . . . . . @ @ & v i it e e e e e

A neu =xperiszznts! facility has been constructed for investigating the
corrosion/eass transferldepositionmechanisms that are anticipated when liquid
Jithiue IS used as a tritium breeding material for fusion reactors.
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7.

9.

SOLID BREEDING MATERIALS . . & & v v vt e e e e e e e e e e e e e s s s a a a s a a

7.1

7.2

1.3

7.4

Mechanical Properties of Solid Breeder Materials (Argonne National Laboratory)

Roo. temperature strength, fracture toughness, Young's wedulus, and thermal-shock
resistance were determined for 68 to 98¥ dense lithium orthosilicate (Lf,5f0,) specimens.
In the low-density regime. both strength and fracture toughness were controlled by the den-
sity of the specimen. At high density, ks strength depends on grain size. Young's sedulus
values ranged from 30 to 103 ¢Pz for densities ranging from 68 to 98% TD. A critical
quenching temperature difference in the range of 150 to 170° was observed in thermal-shock
tests of bar specimens. Steady-state creep tests indicated that 0¥ dense r7,5:0, fractures

at T 2800°C before reaching steady state and deforms plastically at above 900°C. At goo°c,
it Is more creep-resistant than £1,0, about equal to Zf,Zr0,, and less cresp-resistant than

L1410, and Liz810,.

Adsorption, Dissolution, and Desorption Characteristics of the LiA1D,-H,0 System
(Argonne National Laboratory) . & v v v o @ v o v v v w0 0w n e e e e e e

The most recent corrections have been applied to the rsetrerss for #,0 adsorption and
O R solubility on and in L4109, for the temperatures of 400, 500, and s¢¢°c. For adsorp-
tion, these corrections are for the dissolution process that proceeds sisultaneously With
adsorption. For solubility, the corrections are for residual hydroxide corresponding to
baseline conditions. The observed higher degree of adsorption at 500°C compared with that
at _400 Cis to be understood as reflecting two chemisorption processes with different acti-
vation energies. An atomistic basis for the distinction is given. Solubility decreases
with rising temperature.

Modeling of Tritium Transport in Ceramic Breeder Materials (Argonne National
Laboratory) v @ v v v i e e e e e e e e e e e e e e e e e e e e e e e e e e

A computer program for tritium release determined by diffusion and desorption has been
developed. Thismodel gives better agreement with experimental data than does a pure dif-
fusion model. Ar investigation of the temperature and grain size dependence of the
diffusion-desorption model indicates that for 1,0 diffusion dominates the tritium release
at high temperatures for large grain radius saap/es and desorption dezinstes at low tem-
peratures for samplfas with a small grain radius.

Effect of Irradiation on the Thermal Conductivity of LiA10, and Li,0 (Pacific
Northwest Laboratory and Westinghouse Hanford Company) . . . . . + « « « & .« &

Li410, and L[1,0 are two candidates for tritium breeder materiels fn fusion reactors
which must opgrats within specific design temperature windows. Although irradiation may
cause large reductions in thermal conductivity at rcos temperature, the effect at operating
temperatures (T > 400°c) is much less. Hence, these solid breeder waterials are expected to
maintain temperatures within their initial temperature windows during operation.

CERAMICS & v & v ¢ v v v v 4 0 & o 0 & 0 0 a0 a a a e e s e e e e

8.1

Mechanical Reliability of Fusion Ceramics for ECRH in the Content of Radiation
Damage (Los Alamos National Laboratory) . .« & v v v v v v o o ¢ ¢ & & & = = = & =«

Most reports of radiation-induced changes in dielectric properties and thermal conduc-
tivities of insulating cerasics for MFE applications do not include quantitative assessments
of the fmpsct of such changes on materiel or device failure. We present details here on
calculations based on a =odel published for some time but not applied until very recently to
radiation damage. |t incorporates the Weibull distribution for fracture statistics, such as
used in the mid 1980"s for gyrotron windows in a 'radiationless' environment. A major con-
sequence of applying this and another model in the context of an alumina (a-47,0,) or
beryllia 'rf' window subject [during ECRE use] to dielectric and thermal-conductivity damage
and strength changes, as induced by fssz neutrons, involves reductions in service lifetimes
by orders of wmagnitude.

SUPERCONDUCTING MAGNET MATERIALS . & v v v v o v v v s e e v e s n n v s n a

No contributions received this period.
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