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I r rad ia t i on  will be a t  200 and 300OC and w i l l  achieve a 
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2.1 I n t r o d u c t i o n  t o  t h e  U.S./Japan C o l l a b o r a t i v e  T e s t i n g  Program i n  HFIR and O R R  
(Oak Ridge Na t iona l  Labora to ry  and Japan Atomic Energy Research I n s t i t u t e )  . . . . . . . .  

An implementing arrangement between WE and Japan Atomic Ewergy Research I n s t i t u t e  
on U.S.-Japan col laborat ive  t e s t i n g  of f i r s t  wall and blanket  s t r u c t u m l  m t e r i a l s  i j i t h  
mized-spectrum f i s s i o n  reac tors  i n i t i a t e d  co l laborat ive  t e s t s  of e igh t  HFIR capsules and two 
ORR spec t ra l- ta i l o r ing  capsules.  The implementing arrangement al.so serves as a veh i c l e  of 
f u t u r e  co l laborat ion  between DOE and JAERI on o ther  areas of f u s i o n  technology. 
ORR spec t ra l- ta i l o r ing  capsules w i l l  be equally  shared by t he  two programs. 

The HFIR and 

2.8 I r r a d i a t i o n  Exper iments  f o r  t h e  U.S./Japan C o l l a b o r a t i v e  T e s t i n g  Program i n  HFIR and ORR 
(Oak Ridge N a t i o n a l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The & s i p  of a l l  e i gh t  capsules HFIR-JP-I through -JP-8 is completed, and t h e  par ts  f o r  
f o u r  capsules have been m d e .  Two capsules have been assembled and are nm being i r m d i a t e d .  
D e s i p  of t h e  ORR capsule t o  operate a t  60 and ZOllOC, designated ORR-MFE-GJ, is complete, and 
par t s  procurement f o r  a p roo f- o fdes ign  capsu le  is i n  progress.  

2 . 9  The U.S./Japan C o l l a b o r a t i v e  T e s t i n g  Program i n  HFIR and OUR: I r r a d i a t i o n  M a t r i c e s  
f o r  HFIR I r r a d i a t i o n  (Oak Ridge N a t i o n a l  Labora to ry  and Japan Atomic Energy 
Research I n s t i t u t e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The f i r s t  f o u r  capsules i n  t h e  U.S./Japan col laborat ive  program are current ly  beingi 
i r m d i a t e d  i n  HFIR. The general ob j ec t i ve s  of t h e  experiments are out l ined  and t h e  de ta i l ed  
loading of each capsule described.  

3. PATH A ALLOY DEVELflPMENT - AUSTENITIC STAINLESS STEELS . . . . . . . . . . . . . . . . . . . . . .  
3.1 E f f e c t  o f  t h e  M i c r o s t r u c t u r e  on P o s t i r r a d i a t i o n  T e n s i l e  P r o p e r t i e s  o f  Type 316 S t a i n l e s s  

S tee l  (Oak Ridge N a t i o n a l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t rea tments  and i r rad ia t ed  i n  t h e  ORR a t  250,  290, 450,  and 50OoC t o  a f i s t  neutron f l uence  of 
about 6.8 x 1025 neutrons/m* (-5 dpa and 40 a t .  ppm He). 
determined a t  t he  i r m d i a t i o n  temperatures f o r  s t e e l  so lu t i on  annealed 1 h a t  105OoC, I h a t  
115OoC, and 1 h a t  1050°C fot lowed by IO h a t  800OC. 

Tens i l e  specimens of type  316 s t a i n l e s s  s t e e l  were g i v e n  d i f f e r e n t  solut ion-anneat  t e a t  

The t e n s i l e  proper t ies  were 

3.2 I r r a d i a t i o n  Creep i n  Path A A l l o y s  I r r a d i a t e d  t o  5 dpa i n  t h e  ORR-MFE-4B Spec t ra l  T a i l o r i n g  
Exper iment  a t  500 and 600°C (Oak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . .  
Prime Candidate Alloy Were i r m d i a t e d  a t  500 and 600°C i n  t h e  Oak Ridge Research Reactor 
spec tra l  t a i l o r i n g  experiment t o  5.1 dpa. Diametral measurements were m d e  t o  determine 
i r m d i a t i o n  creep mtes. Both a l l o y s  behaved m t h e r  s i m i l a r l y  but  exhib i ted  lower creep 
m t e s  than. did t h e  Fast Flux Tes t  F a c i l i t y  f i r s t  core t ype  316 s t a i n l e s s  s t e e l  i r m d i a t e d  
in EBR- II .  

Pressurized tubes  of 20%-cold-worked t ype  316 s t a i n l e s s  s t e e l  and 25%-cold-worked 

3.3 S w e l l i n g  Behav ior  o f  Manganese - Bear ing  Stee l  A I S I  216 (West inghouse Hanford Company) . . .  
The i n c l u s i a  of 8.5 w t %  manganese i n  AlSI 216 IFe-6.7Ni-8.5Mn-20Cr-2.7Mo-0.32Si) does 

not appear t o  a l t e r  t h e  swel l ing  behavior f rom t h a t  found t o  be t y p i c a l  of a u s t e n i t i c  a l l o y s  
w i th  comparable l e v l e s  of ~ s t e n t i t e - s t a b i l i z i n g  elements .  
EER-II is q u i t e  i n s e n s i t i v e  t o  i r m d i a t i o n  temperature in t he  rnnge 400 - 65OoC. Microscopy 
reveals  t h a t  t h i s  my a r i s e  f rom t h e  low l e v e l  of p rec ip i t a t i on  t h a t  occurs i n  t h e  a l l o y .  

The swel l ing  i n  AISI 216 i n  

3.4 The Development o f  A u s t e n i t i c  S t e e l s  f o r  Fas t  I n d u c e d- R a d i o a c t i v i t y  Decay 
(Oak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A program was s ta r t ed  t o  develop a u s t e n i t i c  s t e e l s  f o r  f u s i o n  reac tors  i n  which t h e  
induced m d i o a c t i u i t y  decays t o  low l e v e l s  i n  a reasonable t ime.  
Fe4r-Mni ,  alloys were melted,  c a s t ,  and r o l l e d .  These heats  w i l l  be used t o  determine 
aus t en i t e- s tab l e  compositions t h a t  can serve as a h s e  composition f o r  f u r t h e r  a l l oy ing .  

Ten s m l l  button heats  of 

3.5 The T e n s i l e  P r o p e r t i e s  and Bend D u c t i l i t y  of PCA A f t e r  I r r a d i a t i o n  i n  HFIR 
(Oak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Three d i f f e r e n t  micros truc tures  of PCA were i r m d i a t e d  i n  t h e  High Flus I so tope  Reactor 
a t  temperatures from 300 t o  600OC t o  approzimately 22 dpa and a p p r o z i m t e l y  1750 a t .  ppm He. 
The E3 condi t ion  wi th  coarse Mc i n  t h e  grain boundaries and cold-worked m t r i x  r e s i s t e d  
hel ium embrit t lement  b e t t e r  than t h e  PCA- AI  ( s o l u t i o n  annealed) or PCA-A3 125% cold worked). 
Disk bend d u c t i l i t y  data were u se fu l  f o r  screening,  but cor re la t i on  wi th  t e n s i l e  d u c t i l i t y  
was poor. 
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5. PATH C ALLOY DEVELDPMENT - R E A C T I V E  AND REFRACTORY ALLflYS . . . . . . . . . . . . . . . . . . . .  

5.1 S w e l l i n g  of V-15Cr-5Ti A l l o y  on S ing le-  and Dua l- Ion  I r r a d i a t i o n  
(Arqonne Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The e f f e c t  of s i ng l e  1 5 8 N i + + i -  and dual- ion (58Ni++ + He+l- i rmdia t ion  a t h e  
micros truc ture  of t he  V - I S C r - S T i  a l l o y  a t  72S°C ms determined f o r  i r m d i a t i o n  damage l e v e l s  
of 125  and 205 dpa and f o r  e i t h e r  t he  pre-implnnted helium 1780 appml or simultaneously 
implanted helium (9.3 appddpal  condi t ion .  The s w e l l i n g  of t h e  a l l o y  t h a t  could be 
a t t r i b u t e d  t o  voids or c a v i t i e s  was neg l ig ib l e .  
of t h e  i r r a d i a t i o n  was t o  induce t he  formation of a high d e n s i t y  of d i s c- l i k e  p rec ip i t a t e s  i n  
t h e  v i c i n i t y  of grain boundaries and i n t r i n s i c  p r e c i p i t a t e s  and on t he  d i s loca t ion  s t ruc tu re .  

The p r inc ip l e  e f f e c t  on t he  microstructure 

5.2 He l i um Doping of  a Vanadium A l l o y  by a M o d i f i e d  T r i t i u m  Trick 
(f lak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Modif icat ions include 
wrapping specimens wi th  tantalum foil and decay hold a t  400OC. Removal of undecayed t r i t i u m  
a t  700oC m y  have been e sce s s iue ,  hecause large helium bubbles i n  t he  grain boundaries 
seuerely embrittled t he  V-15Cr-5Ti  a l l o y .  
be produced by reducing t h e  removal t e m p e m t i i r e .  
helium embrit t lement  arid provide a screening method f o r  a l l o y  development. 

A t r i t i u m  t r i c k  technique was irsed t o  implant 3He i n  V - I S C r - 5 T i .  

More r e a l i s t i c  helium d i s t r i b u t i o n s  ran probably 
The technique might f a c i l i t a t e  t h e  study of 

5.3 Environ!aenta! E f f e c t s  on t h e  P r o p e r t i e s  o f  Vanadium-Base A l l o y s  
(Argonne N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A pressurized-water refreshed autoclave system f o r  esper imenta l ly  i nues t i qa t i ng  t h e  
aqueous corrosion behauior of se l ec t ed  xmadium-Sase a l l o y s  lvls been designed,  cons truc ted ,  
and checked o u t .  
Research Materials  Inventory and sheared i n t o  corrosion coupons. 
s tudy of s u l f u r  segregation i n  uanadium-base a l l o y s  has a l s o  been i n i t i a t e d .  

Tes t  specimen r m t e r i a l  has k e n  obtained f rom t h e  ORNL Fusion Program 
A scanning Auger microprobe 

6. INNflVATIVE MATERIAL CONCEPTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
h.1 The T e n s i l e  P r o p e r t i e s  and Rend D u c t i l i t y  o f  (Fe,Ni)3V Long-Range-Ordered A l l o y s  A f t e r  

I r r a d i a t i o n  i n  HFIR (flak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . .  
approz-imately I D  dpa and approsimately ID00 a t .  ppm He. Addit ions of cerium or  carbon and 
t h e  use of cold-worke3 microstructures did not improve t he  embrit t lement  res i s tance  of t h e  
LRO a l l o y s .  The LRO-37-5RS a l l o y ,  wi th  a m ic ros t ruc tum produced by mpid s o l i d i f i c a t i o n ,  
e sh ib i t ed  t he  highest  d u c t i l i t i e s ,  and f u r t h e r  s tud2  of t he  S microstructure i s  warmnted .  
The cor re la t i on  hetweev hen? d u c t i l i t y  and t e n s i l e  d u c t i l i t y  was poor. 

S e v e m l  ( F e , , V i 1 3 V  LRO allogs  ere i r rad ia t ed  i n  HFIR-CTR-42 and -43 a t  400 t o  6DD°C, t o  

7. PATH E ALLOY DEVELOPMENT - FERRITIC STEELS . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . 1  P o s t i r r a d i a t i o n  F r a c t u r e  Toughness Tes ts  of ESK A l l o y  HT-9 and M o d i f i e d  9Cr-1Mo A l l o y  frofn 

Pcc, specimens of Alloy HT-9 and Modified SCr-1Mo a l l o y  were i r rad ia t ed  a t  300OC and 

URR Reactor  Experiments (Naval Research L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . .  
149Oc, r e s p e c t i v e l y ,  t o  -0.8 x loza  n/cmZ, F: .0.1 MeV. 
t e s t s  f o r  fracture tou,?hriess uere completed and r e s u l t s  oompared t o  notch d u c t i l i t 2  
determinations f rom standard Ckarpy-V IC,) specimens i r rad ia t ed  i n  t he  same rzac tor  
experiments .  Fracture surface examinations by are a l s o  reported.  

& r i n g  t h i s  per iod ,  pos t i r rad ia t i on  

1.2  Elevated-Temperature T e n s i l e  P r o p e r t i e s  of 9 Cr-1 MoVNb S tee l  I r r a d i a t e d  i n  t h e  EER-I1 AD-2 
Experi lnent (Oak Ridge N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . .  

Tens i l e  specimens of normlizsi-and- temper^,^ 9 Cr-1 ,YoVNh s t e e l  Were i r m d i a t e d  i n  
FBR-11 t o  10 t o  I Z  dpa at 390 t o  550OC. T e s t s  uere  conducted a t  room tempetwture and a t  the  
i m w d i a t i o n  tempemture  on i r rad ia t ed  and unirradia ted  specimens. I r rad ia t i on  at  390OC 
increased t h e  yield s t r e s s  nnd u l t ima te  t e n s i l e  s t r eng th .  
f o r  i r r a d i a t i o n  a t  450 ,  50D, and 5 5 0 T .  

No change i n  s t r eng th  was observed 
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7 . 3  F r a c t u r e  Toughness o f  I r r a d i a t e d  H i - 9  (West inghouse Hanford Company) . . . . . . . . . . . .  104 

Compact t e n s i o n  specimens of HT-9 from t h e  AD-2 recon ezper iment  were t e s t e d  a t  20SaCC. 
Specimens of base metal have two  d i f f e r e n t  g r a i n  s i z e s :  
of weld metal was a l s o  t e s t e d  a t  205OC. T e s t  resu l t s  showed that t h e  f r a c t u r e  toughmess of 
HT-9 w i t h  a targer grain size was lower and t h e  toughnens d e g r a d a t i o n  due t o  h i g h  f l u e  
was wre s e v e r e  f o r  t h e  YT-9 weld m t a l  t h a n  f o r  the  base metal .  

RSTV 8-9 and ASTM 3 - 4 .  One specimen 

7.4 V a r i a t i o n  o f  P o s t i r r a d i a t i o n  S t r e n g t h  P r o p e r t i e s  o f  F e r r i t i c  S t e e l s  w i t h  l r r a d i a t i o n  
Temperatures (Oak Ridge N a t i o n a l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . .  110 

i r r a d i a t i o n  t empera tu re ,  arid a consis tent  t r e n d  has been obse rved  f o r  t h e  t h r e e  f e r - r i t i c  
steels  under i n u e s t i g a t i n .  

Data on postirradiation s t r e n g t h  p r o p e r t i e s  have been p l o t t e d  as a f u n c t i o n  o.f 

7 .5  E v a l u a t i o n  of F e r r i t i c  A l l o y  Fe-2-1/4Cr-iMo A f t e r  Neutron I r r a d i a t i o n  - M i c r o s t r u c t u r a l  
M i c r o s t r u c t u r a l  nevelopment (West inghouse Hanford Company) . . . . . . . . . . . . . . . . .  113 

Yicros t ruc tura l  e m m i n a t i o n s  a r e  r e p o r t e d  f o r  n i n e  specimen c o n d i t i o n s  of 2-1/4Cr-I,?o 
s t e e l  ’rhich had been i r r a d i a t e d  by f a s t  neu t rons  over t h e  temperatiire mnge 390 t o  5100C. 
Void s w e l l i n g  is found fo l lowing  i r r a d i a t i o n  a t  400 t o  483oC. 
s t r u c t u r e  arid p r e c i p i t a t i o n  forme?. Peak void swelling, uoid d e n s i t y ,  dis locat io*  d e n s i t y  
and p r e c i p i t a t e  number d e n s i t y  developed a t  t h e  lowest  t empera tu re ,  approzimtel! ,  400°!?, 
whereas m a n  void size, am? m a n  m a c i p i t a t e  s i z e  i w r e a s e d  w i t h  iricreasing i r m d i i t i i n  
t empera tu re .  
d e n s i t y  change arid p o s t  irradiation t e n s i l e  behavior .  

C o n c u r r e n t l y  d i s l o c a t i o c  

The emminnt io?  r e s u l t s  a r e  used  t o  prov ide  i n t e r p r e t a t i o n  of i n- r e a c t o r  creep,  

7.6 M i c r o s t r u c t u r a l  Examinat ion of Several  Commercial 4 l l o y s  I r r a d i a t e d  t o  Very High Neutron 
F luence (Hanford Eng ineer ing  Developnent L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . .  138 

No c o n t r i b u t i o n .  

7 . 7  A l l o y  Development f o r  Improved S w e l l i n g  Res is tance  i n  F e r r i t i c  S t e e l s  (flak Ridge N a t i o n a l  
L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139 

sheet ,form. Transmission e l e c t r o n  microscopy d i s k s  of t h e s e  h e a t s  w i l l  he i r r a d i a t e d  i~ 
HiTh Flux I s o t o p e  Reactor, on? t h e i r  p o s t i r r o d i a t i o n  eiialwatior! is expected t o  prou ide  
i i s i g h t  toward improving t he  s w e l l i i q  y e s i s t a v c e  of ferritic s t e e l s .  

Eleven b u t t n  melt h e a t s  of fe r r i t i c  s t e e l  have been produced and a r e  being proce.sse.‘ ?o 

7.8 The I n f l u e n c e  o f  Step A u s t e n i t i z i n g  Treatment on t h e  Toughness and T e n s i l e  D u c t i l i t y  of 
Hydrogen Charged HT-9 (Sandia N a t i o n a l  L a b o r a t o r i e s ,  L i ve rmore )  . . . . . . . . . . . . . . .  141 

P r i o r  r e s e a r c h  on t h e  t e r i s i l e  behav io r  of t h e  qumched a d  te l ipered s t e e l  HT-9 has s h m v  
t h a t  t he  s t e e l  e x h i b i t s  mrr4ed s u s c e p t i b i l i t y  t o  hydrogen e m h r i t t l e m e ~ t  and hiydroaen indu”e3  
i n t e r g r a n u l a r  f r a c t u r e .  T h e  s e v e r i t y  0.f t h e  e r i h r i t t l e m e n t  he s i g n i f i c a w t l y  reduce? 3 r d  
the  i w t e r g r a n u l a r  f r a c t u r e  mode e r i t i r e l y  e l i m i n a t e d  h!g swagiqg nnd re temper ing  t h e  st 
These improvements a r e  a t t r i b u t e d  t o  a r eo r i en t a t i on  of t h e  p r i o r  a u s t e n i t e  g r a i n  boundar ies  
k i t h  r e s p e c t  t o  t h e  t e n s i l e  n z i s  and to reduced c a r b i d e  a d  imprir i ty  coverigen of g r a i n  
houvdary i n t e r ? a c e s .  
c o u l d  be increased by reduein? t h e  gra in  size. 
d i f f e r e n t  a u s t e n i t i z i n g  t r e a t m e n t s  were employed. The f i r s t  employed r e d u c t i o n s  in 
a w s t e n i t i z i n g  t e m p e m t u r e  t o  ref ine  t h e  p r i o r  l i u s t e n i t e  ?rain size. 
m i c r o s t r u c t u r a l  f e a t u r e s  o t h e r  than  grain s i n e ,  a two step n u s t m i t i z i n g  t r e a t m e n t  m s  ~ ~ 3 1 .  
In t h e s e  treatments specimens w e ~ e  quenched from a f i r a i  im i t i a i ,  n u s t e n i t i a i r i ~  t e m p e m t w r e  
which de te rmines  t h e  nustesite qrain size t o  a .second, lower, aun te i i t i z i r i q  tenipernturs .  
The second a u s t e n i t i z i n p  t e m p e r a t u r e  w i 7 1  r e d i s t r i b u t e  t h e  carbides awd ~ j r a i n  houv3nq  s e i -  
regants .  As t h e  same temperatures Were used  i r i  var!(iqg t h e  a u s t e n  
t h e  second  a u s t e n i t i z i n q  temperature in t h e  s t e p  treatments, compa 
ments should prov ide  some i n s i a h t  as t o  t h e  r o t e  of I r n  
o.f t h i s  s t e a l .  T h e  m j o ~  effects of lowering t h e  czuste izin? temperitiire f r o m  :05t9OC m e  
t o  i n c r e a s e  t h e  hydrogen charged t ens i l e  d u c t i l i t y  and t o  r educe  t h e  y i e l d  s t r e n r t k .  
Decreas ing  t h e  a u p t e n i t i z i n g  t empera tu re  from 1050° t o  900°C i n o r e m s  the hydropen <char;-e.! 
t e n s i l e  d u c t i l i t y  from 13% t o  47% and d e c r e a s e s  t h e  y i e l d  s t ren: : th  from 110 k s i  to 72  bsi. 
Decreasing t h e  secomd austenitizinp t empera tu re  in the  s t e p  treatment does not l m e r  t h e  
y i e l d  s t r e n g t h  as much as 1.owe.rinp t h e  a u s t e n i t i z i ? : ?  tempe’ratxra. There fore ,  a t  t h e  save 
a u s t e n i t i z i n g  and second  austenitizinq t empera tu res ,  the carb ide  morpholoq!.es are nst the  
same a n d  comparison of t h e  t7do heat treatwrits snrrnot he used  to defiw t h e  ro le  of ?mi? 
size. 

The swaging r e su l t s  sugqest that t h e  hy.lrogea c o m p a t i b i l i t y  of i?-9 
To asse.ss t h e  ro le  of g r a i n  size, *do  

To asses8 t h e  r o k s  qf 

z i n g  t empera tu re  urd 
on of t h e  two t r e a t -  

size in t h e  hydrogen e v h r i t t l m e n t  
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7.9 Hydrogen- Induced D u c t i l i t y  Losses i n  t h e  Hea t- A f fec ted  Lone of HT-9 Weldments 
(Sandia  N a t i o n a l  L a b o r a t o r i e s ,  L i ve rmore )  . . . . . . . . . . . . . . . . . . . . . . . . . .  146 

The e f f e c t  of i n t e rna l  hydrogen introduced by cathodic charging on t h e  t e n s i l e  hehavior 
of simulated HAZ microstructures has been evaluated.  The l o s s  i n  d u c t i l i t y  of t he  H A 2  a f t e r  
a postweld heat treatment a t  750°C i s  equivalent  to t h a t  observed i n  t he  quench-and-tempered 
base m t e r i a t .  A postweld heat treatment a t  600OC re su l t s  i n  t e n s i l e  d u c t i l i t i e s  which are 
i n f e r i o r  t o  those  of t he  hase metal a t  comparable charging l e v e l s .  

1.10 The Development of F e r r i t i c  S t e e l s  f-r Fast  I n d u c e d- R a d i o a c t i v i t y  Decay (Oak Ridge 
N a t i o n a l  Lahora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156 

s t ruc tu ra l  rm te r ia l s  f o r  f u s i o n  reac tors ,  t he  molybdenum w i l l  form long- lived i so topes  t h a t  
w i l l  m k e  such a l l o y s  d i f f i c u l t  t o  dispose of a f t e r  reac tor  operation.  
element ,  t u y s t e n  is often similar t o  molybdenum. 
molyhdenum i n  t h e  f e r r i t i c  s t e e l s  of i n t e r e s t ,  e i qh t  18-kg heats  o f  chromium-tungsten s t e e l s  
have been prepared and are beinq i nves t i ga t ed .  

In t h e  2 1 / 4  C r - I  ,Yo, 9 C r- I  MoVNb, and 12 Cr-1  "loVW s t e e l s  current ly  of i n t e r e s t  as 

As an alloyirig 
T o  determine i f  tungs ten  can replace 
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8.1 I r r a d i a t i o n  Experiment S ta tus  and Schedule (Oak Ridge N a t i o n a l  L a h o r a t o r y )  . . . . . . . . .  159 

Principal  f e a t u r e s  o f  many A D I P  i r rad ia t i on  experiments are tabula ted ,  with schedules 
f o r  recen t ,  cu r ren t ,  nnd planned experiments .  Experiments i n  ORR, H F I R ,  E B R- I I ,  and FFTF are 
included.  

8.2 Fus ion Program Research M a t e r i a l s  I n v e n t o r y  (Oak Ridge N a t i o n a l  Lahora to ry ,  Mcnonnel l  
Douglas Company, and GA Technolog ies)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 

Materials  research and development programs. 
of t he  inventory  in .given, nlonq wi th  a record of rmterialc; t m n s f e r s  i n  t h e  report ing 
per iod .  

A cen tra l  inventory  of research moter ia ls  is maintained f o r  use i n  t h e  Fusion Reactor 
A condensed, q u a l i t a t i v e  l i s t i n g  of t he  content  

9. MATERIALS COMPATIBILITY ANI) HYDROGEN P E R M E A T I O N  S T U D I E S  . . . . . . . . . . . . . . . . . . . . . .  169 

9 .1  

9.2 

9.3 

9.4 

C o r r o s i o n  o f  Type 316 S t a i n l e s s  S t e e l ,  Path A PCA, and 12 Cr-1 MoVW Stee l  i n  Therma l l y  
Convec t i ve  L i t h i u m  (Oak Ridge Na t iona l  L a h o r a t o r y )  . . . . . . . . . . . . . . . . . . . . .  170 

Resu l t s  ,from l i t h i u m  thermal convection loops are ( 1 )  micros truc tural  var ia t ions  o f  
prime candidate a l l o y  d i d  eot  s t rongly  i n f l uence  weight loss behavior,  (21 k i n e t i c  aea l y s i s  
of data ,from s i x  m n s  tnith type  316 s t a i n l e s s  ntee l  showed phase bouridary reac t ion  c m t r o l  
f o r  d i s s o l u t i o n ,  and 131 t he  mss t m n s f e r  of a 12 C r - 1  ,MoVW s t e e l  i n  l i t h i u m  changed 
s i g n i f i c a n t l y  hrhm the  loop tempemtures  w e ~ e  m i s e d .  

Envi ronmenta l  E f f e c t s  on P r o p e r t i e s  o f  S t r u c t u r a l  A l l o y s  i n  F low ing  L i t h i u m  
(Argonne N a t i o n a l  L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 

f e r r i t i c  s t e e l s  exposed for up to 5500 h i n  f tmdinn l i t h i u m  a t  tempemtures of 700 and 755 K. 
A f lowing l i t h i u m  environment has no e f f e c t  a t h e  t e n s i l e  proper t ies  o f  t he  HT-9 a l l o y  a t  
temperatures hetideen 505 a d  755 K .  

C o r r o s i o n  o f  S t r u c t u r a l  A l l o y s  i n  F low ing  Ph-17Li Environment (Argonne N a t i o n a l  
L a b o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 

and Type 316 s t a i n l e s s  s t e e l  on? f e r r i t i c  H T - 8  and F e - 8 C r - I . M o  s t e e l  exposed i n  f lowing 
Ph-17Li up t o  3700 h a t  tempemtures of 700 and 727 X. 
s t e e l s  show s i g n i f i c a n t  dep l e t i on  of chromium and complete deple t ion  of n i cke l  from the  
s t e e l .  

Corrosion data m h, i? ight  loss and i n t e n a t  penetra t ion  are  presented f o r  a u s t e n i t i c  and 

Corro~ion data on mi ,ght  toss aed i n t e r n a l  penetra t ion  are  presented f o r  a u s t e n i t i c  PCA 

The f e r r i t e  sca les  on a u s t e n i t i c  

C o r r r o s i o n  o f  Type 316 S t a i n l e s s  Stee l  i n  F low ing  P L 1 7  a t .  ; Li 
(Oak Ridge Na t iona l  L a h o r a t o r y )  . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . 190 

Resrrlts f rom the  szposure of t ype  3 I f i  s t a in le s s  s t e e l  t o  thermally convective 
?&17 a t .  % L i  at 2 m s i w i m  $evperat,ure o,? ,500OC are reported.  Weight losses  Were l a r g e ,  
hut  t h e  effects of t h e  pos t ewosu re  l i t h i u m  r i n s e  to remove t h e  lead- l i th ium needed t o  be 
taken  ?:-to account in t he  datn arra1,iqsis. 




