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type 3!fi s ta in les s  s t e e l .  The consensus of th -i s  .groiip l ~ a s  
that  some minor modifications needed t o  be m d e  prior t o  
t h e i r  release. The f i r s t  of these data sheets uh:'ch covers 
the e f f e c t  of irradiat ion on the elevated temperatiire 
f a t i p < ?  strengtk of 20% cold uorked 376 s ta in les s  s t ee l  has 
been received by the Wi1FE.S and subsequently siihmitted t o  
the  .4mt,ysis md Evaluation task groiip f o r  P e V i e l J  and 
approval. 
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The cross sect ions that include the delayed f i s s i o n  
gammas have been processed. 
t i ons  using these cross sect ions have been carried out t o  
determine the t r i t i u m  production and heating m t e s  rJithin 
tuo fu.q-ion breeder m t e r i a l s ,  L i z 0  and L i A l O 2 .  During the 
generation of the new cross-section s e t  ue detected an 
error i n  the  thermal 2 3 5 ~  neutron cross sect ion.  
Correcting th i s  error resulted i n  an increase i n  the 
t r i t i u m  production and heating m t e s  I J i t h i n  the t e s t  
assembly of about 830 and l o % ,  respect ively,  f o r  the L i z 0  
breeder m t e r i a l .  

,Since the temperature gradient across the t e s t  c e l l  
should be as smt l  as possible, ide have changed the 
original geometry. The original outer dimensions of the 
t e s t  c e l l  have been reduced from 17.8 t o  12.7 m cmd the 
s ta in less  s t ee l  a n  from 19.1 t o  14.0 m. The aluminum 
core piece inner m d i m  ~ r ~ s  reduced t o  14.0 m t o  f i l l  the  
void. 
geometrg changes have been carried out t o  determine the 
changes i n  the t r i t i u m  production and heating m t e s .  
ra tes  f o r  the nei,~ geometric model are similar t o  those 
obtained f o r  the original model. .?reliminar,q b u n u p  
calculat ions of the L i z 0  breeder m t e r i a l  indicate that  
one-half the 6Li will  be consumed i n  ahout 70 d reactor 
operation. 

Additional neutronic catcuta- 

Additional neutronic calculat ions using the above 
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2 .2  Ueut r o n i c  Calcl l ldt  i o n s  i n  Support of t h e  OKK-:tFE-4A 
S p e c t r a l  T a i l o r i n g  Experiment (Oak Kidge : Ja t ional  
Lahordtory)  ............................................... 14 

%ree-dimens%onal neutronic calculations are 
being carried oi t t  t o  follow the i rradia t ion  environment 
of the ORR-VFE-4A eqer iment .  These calculations 
currently cover s i x  ORR reactor cqcles corresponding 
t o  46,742 Vld hrs. 
of 2.03 
4.31 X 10'' neutrons/$. 
1.09 dpn a d  3..31 a t .  {ppm He i n  t!{pe 315 s ta in le s s  s t e e l  
(not  including 2.0 a t .  p p m  2 ~ e  from 1 3 8 ) .  These data and 
previous ,mlcuZ?t-ions have been used t o  estimate the dates 
a t  uhieh the core pieces sttoiild be changed and f i r s t  
samples removed. 

t4e  appropriate s izes  of the tungsten core pieces as u e l l  
as the heat.ing m t e s  olith-in them m d  vi th-in the  e q e r i -  
mental capsules. 
Srom the use of tungsten core pieces mq require additionul 
heating of the samples t o  m i n t a i n  proper temperature. 
,CaZcuZations simiZar t o  those carried oilt f o r  the tungsten 
Gore pieces art? i n  progress f o r  kz>fn i l lm  core pieces. 

This w i l l  resu l t  i n  a thermal f luenee  
1025 neutrons/d and a t o t a l  fluenee of 

T h i s  fluenee ] J i l l  produce 

Through prel iminarq calmlrztions 758 have determined 

The reduction i n  Epzmm heating resul t ing  

2.3 Opera t ion  o €  t h e  OKK S p e c t r a l  T a i l o r i n g  Experiment ................ OKK-!IFE-4A (Oak Kidge Na t iona l  Laboratory)  20 

T h i s  eqer iment  consis ts  of tuo t e s t  regions &signed 
t o  i rradia te  type 326 s ta in le s s  s t ee l  and Path A PCA a t  
constant temperatiires of 300 and 4 O O O C .  The ORR-VFE-4A 
eweriment ms ins ta l l ed  in the Oak i l i dge  Research Reactor 
(ORRI on June 10, 2980, and m of September 30 has operated 
success fu l ly  f o r  an equivalent 99 d a t  .30 Y W  reactor pmer  
w i t h  m x i m u m  specimen temperatures in each region of 330 
and 400OC respect ively .  

2.4 HFIK-IIFE-T1, -T2, and - K B l :  Experiments t o  Eva lua te  the 
E f f e c t s  of Low-Temperature I r r a d i a t i o n  on F e r r i t i c  S t e e l s  
(Oak Ridge Na t iona l  Labora to ry )  26 

s t e e l s  i n  the ,HFIR have been outl ined.  
ments are t o  operate a t  about 50°C. 
f i r s t  substantial data on the e f f e c t s  of helium and 
displacement production a several properties,  including 
fa t igue ,  t ens i l e ,  Charpy impact, crack growth, and f rac ture  
toughness. The s t e e l s  t o  be tes ted  include 12 Cr-1 bin 
(HT9 / ,  nickel-doped 1 2  Cr-1 ?lo, 9 Cr-1 Mo, nickel-doped 
9 Cr-1 Mo, 2 1 / 4  Cr-1 !lo, and 1JeLdS of some of these.  
Tes t  r e su l t s  w i l l  complement elevated-temperature 
Eqerimental Breeder Reactor (EBR-I I )  i r radia t ion  eaperi- 
ments on the  same a l loys .  
l e v e l s  have been defined, and the eqer iments  are e q e c t e d  
t o  be ready fo r  inser t ion  in l a t e  1980 or  early 1981. 

........................... 
Three eqer iments  for the i rradia t ion  of f e r r i t i c  

A l l  three eaperi- 
Theq w i l t  provide the 

Test nntrices and f luence 
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2.5 Experiments HFLK-CTK-30, -31, and -32 f o r  I r r a d i a t i o n  oE 
Transmiss ion  E lec t ron  l l icroscopy Disk Specimens (Oak Kidge 
N a t i o n a l  Lahoratory)  ...................................... 36 

Three i rradia t ion  capsules containing e m l u s i v e l y  
transmission electron microscopy (Tm) disk specimens have 
been constructed f o r  High Flux .lsotope Reactor (HFIR) 
i rradia t ion .  
irradiated,  and HFlR-CTR-31 i s  scheduled f o r  inser t ion  on 
October I ,  1980. A l l  capsules are being irradiated i n  
peripheral target posi t ions i n  the HFIR. The 1 2  groups of 
approximately 100 specimens each are arrayed along the 
capsule ax is  of each eaperiment. Each group .is designed 
t o  be isothermal a t  an elevated temperature determined by 
a helium gas gap. I rradia t ion  temperatiires of 300, 400, 
500,  and 800°C have been selected.  

Kqeriments HFIR-CTR-30 and -32 are rww being 

2.6 Measurements of t he  Fa t igue  Pre-Cracked Length of F r a c t u r e  
Toughness Specimens Using a n  E l e c t r o p o t e n t i a l  Technique 
(Hanford Engineering Development Lahora tory)  .............. 45 

FIT-9 f rac ture  toughness specimens uere fa t igue  pre- 
cracked using an s lectropotent ial  technique t o  monitor 
the  precrack length. A calibrat ion curve UCLS developed 
f rom opticat  crack measurements. Tes t  r e su l t s  produced by 
t h i s  technique are shoim t o  be as accurate as these 
obtained b,y optical methods. 
t he  hot- cel l  t o  replace the tedious opt ical  method. 

The technique w i l l  be used i n  

2 . 7  S t a t u s  of WE-5 In-Reactor Fa t igue  Crack Growth Experiment 
(Hanford Engineer ing  Development Labora tory)  .............. 50 

Fabrication of the  in-reactor fa t igue  mchine  t o  be 
used i n  VFE-5  i s  completed. The assembly has been 
delivered t o  ORNL as f i n a l  preparations are underway f o r  a 
November inser t ion .  Vod i f i ca t ion  of the prototypic fa t igue  
machine, t o  be used i n  the  thermal control t e s t  a t  H D L ,  is 
i n  progress. 

2.8 Specimen i k t r i x  f o r  the HFIK I r r a d i a t i o n  of t he  Path B 
A l loys  (Hanford Engineer ing  Development Labora tory)  ....... 54 

Specimens of the  path B a l loys ,  i n  the  form of TBvi 
diskg, Jmve been inctuded i n  the  RFIR eqer iments  desig- 
nated HFIR-CTR-30, 31, and 32. These irradiat ions d l l  
provide the f i r s t  data a the  i rradia t ion  response of the 
path B base research a l loys .  

3. PATH A ALLOY DEVELOPNENT - AUSTENITIC STAINLESS STEELS ......... 57 

3.1 High-Temperature Fa t igue  Crack P ropaga t ion  Tes t ing  of 
Type 316 S t a i n l e s s  S t e e l  i n  Vacuum (Naval Research 
Labora to ry )  ............................................... 58 

Lost i n  t rans i t .  
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3.2 l l i n i a t u r e  T e n s i l e  Tes t ing  of 316 S t a i n l e s s  S t e e l  (Hanford 
Engineer ing 1)evelopment Labora to ry)  ....................... 59 

Extensive t e n s i l e  t e s t i n g  has been performed on kdo 
conditions of 316SS t o  demonstrate the v i a b i l i t y  of t h i s  
technology. 
published valiies i n  the l i t e m t i i r e .  
specimens fabricated from 31iiSS have been irradiated a t  
RTNS-I~T md e d i b i t  evidence of i rradiat ion  hardening a t  
the peak f luence of 1.1  x 1018 n/cv?. 

' l e su l t s  from t h i s  baseline t e s t i n g  agree W i t h  
Ffiniature t e n s i l e  

3.3 The E f f e c t  o i  Annealing Temperature on tiit. Grain  S i z e  of 
t h e  Path h Prime Candidate Alloy (Oak Ridge Nat iona l  

Preserving homogeneity i n  the OCA a l loy  during 
fabr icat ion  demands solu t ion  treatment i n  the mnge 11.50 
t o  1175OC. 
ranging from ASP4 1 t o  4 .  I)f ten, hoidever, a f i n e r  p i n  
s i z e  is required. Therefore, t h i s  s t u d y  sought to decouple 
the  final iq-process annea.! from the ther,nal-mechanical 
treatments to  &ve.lop MC precip i ta te  microstructures. 
? a p i c j  t o  m l a t i v e l g  stoiJ heating m t e s  and cold-work l e v e l s  
of 30 t o  50% uere used t o  recrys ta l l i ze  tke m t e r i a l  
v i t k o u t  precip i ta t ing  appreciable YC or Losing the 
homogeneity. The grain s i z e  i&s then s7hpl,y a funct ion  of 
the  annenling temperature. A grain s i z e  control anneal of 
l l 0 O o C  WIR selected t o  produce an intemneriiate grain s i z e  
o f  4 S l V  4 t o  7.  This a l l o i ~ s  the program t o  separate grain 
s i z e  and preirradiat ion microstructure e f f e c t s  on 
propert ies .  

Labora to ry)  ............................................... 73 

"hese temperaturas resu l t  i n  grain s i z e s  

4 .  PATH I3 ALLOY UEVEI,OP:lEN'T - H I G H E K  STKENGTH Fe-Ni- Cr AI,I.OYS ..... 79  

No contributions.  

ill 5. PATH C Al.I.OY DEVI:I,OP:lEPIT - K E A C T I V E  AND KEFKACTOKY ALI.OYS ...... 
S .  1 T e n s i l e  P r o p e r t i e s  and : l i c r o s t r u c t u r e  of Helium- Injected 

and K e a c t o r- I r r a d i a t e d  V-ZO% T i  (Oak Kidge Nat iona l  
Lahora to ry)  82  ............................................... 

Sheet t e n s i l e  samples of V-20% T i  preindected wi.th 90 
and 200 a t .  p p m  He have been irradiated t o  about 20 dpa in 
t h e  Eqerimental Breeder Reactor (ERR- TI)  i n  the mnge 400 
t o  70OOC. Mechanical propert ies  m i l  microstructure of the 
irradiated specimen have been compared wi%h those of 
control specimens. Helium embrittlement of V-20% T i  
becomes appreciable above t e s t  temperatures of 575 OC. 
Neutron i rradiat ion  enhanced the embrittlement of the 
helium-injected V 4 0 %  T i .  Helium i n j e c t i o n  a lso  ass is ted  
cavi ty  formation i n  the reactor- irradiated V-20% T i .  The 
s i z e  mci concentmtion of c a v i t i e s  depended a the amount 
of in jec ted  helium. 
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5.2 F a t i g u e  Hehavior of Unirradii3ted W15X Cr-5% T i  (Oak Kid-e 
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F i ~ l l y  reversed c ! p l i c  fa t igue  t e s t s  conducted on 
V-l5% C A %  T i  ( A D I P  heat 1canf-835 8-3) i n  the  unirradiated 
condition a t  25, 550, and 650OC indicated an apparent 
endurance l i m i t  at  t o ta l  straL.2 nznge.s of ahout 0 .7  anti 
0.6% at 550 md 65O0C, respect ively .  

5.3 The Ef fec t  of iiydrogen on Flaw Growth of ' T i t : i n i ~ i l n  A l l o y  
Ti-6242s (;ici)onnell Douglas A s t r o n a u t i c s  Company) ......... 105 

I n i t i a l  f a t igue  crack growth rute t e s t s  have been 
conducted a t  room and elevated tempemtiires oith environ- 
ment hydrogen pressures from 0 t o  100 Pa (0 .75  t o r r )  on 
Ti-6242s samples containing 50 and 500 i q p m  internal  
hgdrogen. These t e s t s  indicate that  a t  room ~tenperature 
there is m iacrease i n  the crack growth rute !a:th the 
500 wppm h,qdrogen content; m e f f e c t  of environment 
hydrogen pressure m s  noted. Tests  conducted a t  elevated 
temperatures indicate n decrease i n  crack (7ro i~ t i i  n t e  i d t h  
higher temperatures. 

6. PATH D ALLOY 1113VELOP:IE:U'T - I~NNOVATIVE IIATEKIAI. COIICEPTS ........ 113 

6.1 The Ef fec t  of 4-:leV Nickel  Ion  I r r a d i a t i o n  on t h e  
l l i c r o s t r i i c t u r e  of (Fe,Ni)3V Long-Kange-Ordered A l l o y s  
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res i s tan t  t o  soe l l ing  9 m n  irradiated w i t h  44eV (0.64-pJ) 
nickel  ions to  70 dpa i n  the mnge 5 2 5  t o  680OC and 
s iml taneous lg  injected with 6 a t .  p p m  He and 28 a t .  ppm 11 
per  S7a. L%tzll t i tanium additions appear t o  inprove the 
resistance t o  .well ing,  but i t  is not certain i,)hether this 
e f f e c t  depends strict1.y on t i tanium or is related t o  tke 
removal o.f signa phase f r o m  the .nierostructura.  A l l  the 
LRO a l logs  retrzined t h e i r  order for irrudiat-ion tem- 
peratures heloij the c r i t i c a l  ordering temperature o f  about 
67OOC. .Youever: long range order i n  i t s e l f  d i d  not appear 
t o  be the dominant f a c t o r  determining swelling resistance. 

The ( re ,  N i l 3 V  LRO a l l o y s  invest igated are relnt-ively 

7.  PATH E ALLOY I)CVELOPIlF.NT - FEKKITIC STEELS ..................... 123 

7 . 1  C h a r a c t e r i z a t i o n  of F u s i o n- F e r r i t i c  S t e e l  Prograin 12 C r  
Ileat and  i l e t a l l u r g i c a l  S t u d i e s  on 12 C r - 1  I10 S t e e l  
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No contribution t h i s  quarter. 
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Lost i n  t r a n s i t .  
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7.3 Analys i s  of Laser Welds i n  HTY (Sandia Na t iona l  
L a b o r a t o r i e s )  ............................................. 126 

using a variety  of t m v e l  speed/focat length combinations 
a t  a constant h e r  power level  of 6kW. 
sharp focus  m:th weld t rave l  speeds m n g i n g  from 1.27 t o  
4 .23  m / s e c  eaAi5ited scattered por0sit.y and occasional 
centerl ine cmcking.  Defocusing the laser beam re la t ive  t o  
the  plate  resulted in welds containing severe porosity and 
centerl ine cracks. V i c r o s t r u c t u r a ~  cad microhardness 
evaluation of the welds indicated that  the region of 
highest 'mrdness occurred in the  heat-affected zone 
inmediately adjacent t o  the fusion l i ne .  
center l ine  cracking i n  t h i s  a l loy  has been proposed. 

Laser welds were rmde i n  6..35m (3.25 i n )  HT9 plate  

Velds performed a t  

A wchanism f o r  

7.4 Environmental  E f f e c t s  on P r o p e r t i e s  of F e r r i t i c  S t e e l s  
(Argonne Na t iona l  Laboratory)  ............................. 140 

Several continuous-cycle fat -igue t e s t s  have been 
condiicted with 2.5-m-diameter specimens of HT-9 a l loy  a t  
755 K in f lowing li thium. 
e f f e c t  of corrosion on the fa t igue  l i f e  of HT-9 a l loy  in a 
%iquid  t i th inm environment. 
O..!i%, the  fa t igue  l i f e  in l i th ium is a fac tor  of - 5  loder 
than that  in a liquid sodium environment. 
t e s t ed  in l i t h i u m  shoiJ intergranular cracks along the 
e n t i r e  p u g e  length. 
ra tes  cmd s t ra in  sequence are being conducted t o  es tabl i sh  
the  i , v o r t a n t  parameters, v iz . ,  s t r e s s / s t ra in  range, 
f requenc!!, l i th ium puri ty ,  e t c .  Eqosure of corrosion 
specimens of HT-9 al loy,  Type 316 s ta in le s s  s t ee l ,  and 
Inconel 625 w i t h  sol id LizO, L i A 1 0 2 ,  and Li2S iO3 breeding 
materials a t  873 K has been completed. Vetaltographic 
evaluation of the specimens is i n  progress. 
r e s u l t s  indicate that  l i th ium oxide is the most react ive of 
t he  three breeding rmterials .  

The reoults  indicate a strong 

A t  a to ta l  s t ra in  mnge of 

The specimens 

Fatigue t e s t s  a t  d i f f e r e n t  s t ra in  

Preliminary 

7.5 C a l c u l a t i o n s  of Hydrogen I so tope  Loading i n  HT9 First Wall 

Calculations of the hydrogen leve l  in f i r s t  wrll and 

S t r u c t u r e s  (Sandia  Na t iona l  L a b o r a t o r i e s )  ................. 151 

blanket s tructures have been mzde using HT9 as the rmterial 
of  construction. 
t r i t i u m  p r o f i l e s  cmd hydrogen p r o f i l e s  from (n,pl reactions 
have been calculated over a temperature mnge from 473 t o  
638K. Two boundary conditions have been assumed: zero 
surface concentration and a concentration se t  by the  
surface recombination reaction of hydrogen ions t o  form 
hydrogen rmlecutes. 
most severe conditions, peak hydrogen l eve l s  w i l l  not 
e z e e d  0.5 appm and wilt l i k e l y  be f a r  lower. 

Both d i rec t l y  injected deuterium and 

The resu l t s  indicate that  under the 
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8. STATUS OF IKRADIATION EXPtiKIttENTS AND IlATE:,KIALS INVENTORY ...... 161 

8.1 I r r a d i a t i o n  Experiment S t a t u s  and Schedule ................ 162 

The folloiJing har charts shoi~ the  schedule for a l l  
4 D I P  reactor i rradia t ion  eaperiments. 
presently under m y  i n  the Oak Ridge Researsh Reactor (ORRI 
and the High F l u x  Isotope Reactor (LIFIR), uhich are mimd 
spectrum reactors, and i n  the  Faperimental Breeder Reactor 
IEBR-I I ) ,  which i s  a f a s t  reactor. 

Faperiments are 

8.2 ETM Kesearch Naterials Inventory  (Oak Ridge Nat iona l  
Laboratory and ElcDonne11 Douglas A s t r o n a u t i c s  Company) .... 171 

The Of f i ce  of Fusion Energy has msigned program 
respons ib i l i ty  t o  ORNL for the establishment and operation 
of a cevtral  inventory of research m t e r i a l s  t o  be used i n  
the  Fusion Reactor Ya ter ia l s  research and development 
programs. 
material for the Fusion Reactor "laterials  Program. This 
w i l l  minimize unintended mter iats  variables and provide 
for economy iii procurement and for centralized record- 
keeping. I n i t i a l l y  t h i s  inventory w i l l  focus  on m t e r i a l s  
related t o  f i r s t- wal l  and structural  applications and 
related research, but various special purpose m t e r i a l s  m y  
be added i n  the fu ture .  

The object ive i s  t o  provide a common supply of 

9. HATERIALS COPlPATIl3ILITY AND HYDROGEN PERMEATION STUDIES ........ 175 

9.1 Hydrogen D i s s o l u t i o n  and Permeation S t u d i e s  of ADIP Program 
A l l o y s  (Argonne Nat iona l  Labora tory)  ...................... 176 

i ron  bnse (Path E )  a l loys  have continued. An inves t igat ion  
of a C r  14-A1 0.2 s t e e l  1405-SSI was completed and the 
measurements were compared t o  previous data f o r  three other 
Fe-Cr a l loys  having 0, 2, and 5 ut.% A l ,  respect ively .  The 
combined resul ts  indicate that  the o p t i m u m  aluminum content 
leading t o  minimum hydrogen permeability i n  a reducing 
environment is around 2 ut.%. However, the  chromium 
content of al loys  studied t o  date has only spanned the 
range from 14 t o  18 w t . % ,  and the  locat ion of an optimum a t  
2 ut.% aluminum m y  not necessarily apply t o  other types of 
Path E a l loys .  

Studies  of the hydrogen permeation character is t ics  of 

9.2 Vanadium Alloy/Lithium Pumped-Loop S t u d i e s  (Argonne 
N a t i o n a l  Labora to ry )  ...................................... 181 

operated for over 12,000 h and eqosures  of selected 
refractory a l loys  have continued. The DOE/Office of 
Fusion Energy guidance on t h i s  project  for FY-1981 has been 
t o  de fer  e f f o r t  t o  sol id breeder m t e r i a l  development 
a c t i v i t i e s .  
completed and a final reporting of resu l t s  o i l 1  be m d e  i n  
a subsequent ADIP  progress report.  

The stainless-~teel-ctad/lr-l5 C r  l i th ium loop has m 

The work present ly  i n  progress i s  being 
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9.3 Coml>at ihi l i t ) .  of S t a t i c  Lithiiiiii w i t h  Fe-:Ji-V and i'c--Cr-:Lo 

5peci.ien.s of 2 1 / 4  Cr-I  ' l o  steel, liT.9, anti the long- 
r:mge-or&?red C R O )  a l l o y  "MI . R  Vi-22.5 V-4.4 Ti l7dt % )  
were t e s ted  i n  stat, ic lith%um. Carbon *n~zl!4,7%s 01 the 
l i t h i u m  ~ F t e r  3000-h t e s t s  of 2 1 /4  Cr-1 ?lo s t e e l  shoiJed 
significant orburizntion of t h e  s t ee l  at 5/10 and 6ilOoC. 
T h e  decahir iza t -Lon IoiJered t he  worn temperit!ire t e n  
stren,qt?i 01 t he  a l loy .  Specimens of 2 1,/4 Cr-1 ?go st 

with  an '1ccortpa11~4ivg decrame i n  duct i l i t? j .  4 l so ,  the p g e  
sec t ion  of fractured t enn i le  specinen:; ront,iiner? a s ign ' f i -  
cant volume of cracks. .Sho"t-ter:v (500-hl eqiosiire:: of HTS 
t o  .st:cctiT ,500 O C  l i th ium resiiTted iq w g l i g i h l e  ideight 
changes nnd w change i n  i t s  t e n s i l e  properties .re7htive t? 
snecimeni: e q x x r d  t o  argon under otherwise similar conili- 
t i o n s .  ,Turface &posi ts  on the  corro~:ion-rssistant i,RO 
a l l o y  a f t e r  eqmsiire ta l i th ium 'zt  6.50 an(1 71il0C f o r  2000 4 
wers pure umadium or possi .5ly a i)nniiii.tn ~ i r .7mni t r ide .  

A l l o y s  (Oak !<idge ?<ationii l  Lnboratory)  .. . . , . . . . . . . . . . . . . . . 1;?2 

9.4  Llass Transfer  o f  Type 316 S t ; i i n l < x s i  Stec.1 i n  L i t h i t i i n  
T!ier,iinl-(:onvriiti on 1.0ops (Oak Kiilqe Nat ion : i1~  ILahi,ratury) . . 19 I 

The t i m e  dependence 04f mrhfr?. ?is::oliii:Lon in Jfiile 

t!4pe 376 sta<n?.o.ss s t ee l  loon eTerirnents i n  l i t h - i i i m  i s  
discus.sed. I n  p n e r a l ,  t h e  f i v e  .sets of mriz.;.itrernents uerz 
s , ~ t i s f n c t o r i l ? 4  mnrodiicihle. The predicted d i s so lu t ion  
rate  of t,gpe ,316 stnin1es.s s t ee l  at ii0i)oi' in 7,ith-l.im mder 
conditions typical of semistaqmrlt t r i t  iiim-breeding 

is 7.es.s than 7 %  pm/yiirzr IO. i; mi %,/year) .  

9 . 5  Coinpat i b i l ~ i t y  of S o l i d  Ceramic Breeder : latc.r i ; i ls  w i t  i i  MIL? 
P r u g  rain All o y s ( Argo l ine :<a t i o  na  1 LA ho  rd t o r y 1 

i n u e s t i g a t z  the i n t e r f a c i a l  compritihi y of selected s o l i d  
ceramic t r i t i u m  breeder w z t e r i q l c  m t  ?4picn 7 A D  IP Progmm 
alloy.?. Eac4 0.T the no l i?  hreedi?r m t a r i a l s  Li20, L i A L O 2 ,  
and : i 2 S i 0 3  i~as eaposed t o  37 64.7, HT-9, lncnncl 62.5, and 
Ti6242 at 873 K f o r  -1.900 h i n  o. h i g h  prity h ~ l i ~ m  
environment i rs ing  t i  reaction coirple method. 
t h e  al loy/cemmic in ter faces  b!4 .SRd, P.iiger, iind Y-rq 
diffraction analysis revealed that reaction scales  
comprised of elements from both the d l o q  and ceramic had 
formed in a l l  cases. These scales m r e  t h i c k e s t  f o r  t he  
L i20/a l toq  react -ion couples. Ternari, phases  of the type 
Li.$ 0, h a m  been i d e n t i f i e d  a t  mst of the in ter faces  for 
w h d  antrl!4ses h a w  been completed. 4nal!ytical procedures 
and improved strategies for futiire ceramic hr.  
s ion t e s t s  have been developed. 

. . . . . . . . . . . . . . 1 '2  

An i .ni t inl  scoping eqer iment  iI.ns mirried oi i t  t o  

~ m m i m t l o n  o! 




