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t h a t  produce m d i o a c t i v e  isotopes  t h a t  decay t o  low l e v e l s  i n  a reasonable t ime.  
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f o r  a STARFIRE design m d e  of HT9. 
and can be reduced by su i tab le  support. 
and can be accomodated by s l i g h t  design changes. 
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Magnetic s t r e s s e s  a f i r s t  wzl t  and blanket modules and a coolant pipe were calculated 
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ezpperiments is sumar i zed .  

(Oak Ridge Na t iona l  Lahora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
being scaled t o  agree with experimental data. As of September 30, 1983,  t h i s  treatment 
y i e l d s  121.6 a t .  ppm He [not including 2.0 a t .  ppm He from 'OB)  and 8.25 dpa f o r  type 316 
s t a i n l e s s  s t e e l  i n  

Neutron dosimetry measurements and h m g e  ca lcu la t ions  are a l s o  

The s t a t u s  of a l l  o ther  

2.2 Neu t ron ic  C a l c u l a t i o n s  i n  Support o f  t h e  ORR-MFE-4A and -48 Spec t ra l  T a i l o r i n q  Experiments 

The calculated f luences  from the  ongoing three-dimensional neutronics  ca lcu la t ions  are 

ORR-,V?E-4A a d  69.3 a t .  ppm We and 5.13 &a in ORR-MFE-4R. 

2.3 Opera t ion  o f  t h e  ORR Spec t ra l  T a i l o r i n g  Experiments ORR-MFE-4A AND ORR-MFE-4R 
(Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
680 d a t  30 M7# reactor  power, ,with tempemtures  of 400 a d  330OC. The ORR-MFE-4B eapsule m s  
disassembled; the  t e s t  specimens were transferred t o  a new m p s u l e  assembly a d  % i n s t a l l e d  i n  
t h e  ORR on Ju ly  19, 1983.  
wi th  temperatures of 500 and 600°C. 

The specimens contained in t he  ORR-MFE-4A e q e r i m e n t  have operated f o r  an equivalent  of 

I t  has operated f o r  an equivalent  of 480 d a t  30 MW reactor  power 
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2.4 Summary o f  EBR-I1 AD-2 F e r r i t i c  I r r a d i a t i o n  Experiment 
(Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

No contr ibut ion.  

2.5 Disk-Bend D u c t i l i t y  Tests f o r  I r r a d i a t e d  M a t e r i a l s  
(Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

We nwdified the  HEDL disk-bend t e s t  m c h i n e  and are using it t o  q u a l i t a t i v e l y  s c ~ e e n  
a l l o y s  t h a t  are suscept ible  t o  embritt lement mused by i r rad ia t ion .  
understand the  disk-bend t e s t  i n  r e l a t i o n  t o  a uni-al t e s t  are discussed. Selected r e s u l t s  
o f  t e s t s  of neutron-irradiated nu ter ia l  are also presented. 

Tests designed t o  

3. PATH A ALLOY DEVELOPMENT - AUSTENITIC STAINLESS STEELS . . . . . . . . . . . . . . . . . . . . . .  
3.1 Improved S w e l l i n q  Resis tance f o r  PCA A u s t e n i t i c  S t a i n l e s s  S tee l  Under HFIR I r r a d i a t i o n  

Through M i c r o s t r u c t u r a l  Con t ro l  (Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . .  
Swetting evaluat ion of PCA variants  m d  2O%-cotd-!Jorked (N-Lot1 type 326 s t a i n l e s s  s t e e l  

ICW 3161 at 3 0 0 4 0 0 ° C  ws extended t o  44  dpa. 
3 0 P C  a f t e r  -44 dpa. A t  500 to 600°C, 25%-cold-worked PCA showed b e t t e r  void swel l inp 
res i s tance  than type 316 a t  -44 dpa. 
400°C, but again 25%-cold-worked FCA WIS the  bes t .  

.%elling ius neg l ig ib le  in a l l  the  s t e e l s  a t  

There wzs less  swel l ing variation mnong a l l o y s  a t  

3.2 M i c r o s t r u c t u r a l  nes ign o f  PCA A u s t e n i t i c  S t a i n l e s s  S tee l  f o r  Improved Resis tance t n  Hel ium 
Embr i t t l emen t  Under HFIR I r r a d i a t i o n  (Oak Ridqe Na t iona l  Labora to ry )  . . . . . . . . . . . .  

Microstructural uariants  of E A  and imo heats of 20%-cold-worked type 316 s t a i n l e s s  
s t e e l  were i r rad ia ted  i n  HFIR and t e s t e d  for embritt lement res is tance wi th  the  disk-bend 
test. No embritt lement m s  ohserved for- i r m d i a t i o n  t o  - 4 4  dpa and 3000 t o  3600 a t .  ~ p m  .Ye 
at 300 and 400OC. A l l  m t e r i a l s  Were b r i t t l e  a f t e r  similar i r r a d i a t i o n  a t  600OC. The bes t  
embrittlement res is tance f o r  i r r a d i a t i o n  t o  44 dpa a t  5OODC and t o  22 dpa a t  600°C me found 
in PCA uariants t h a t  contained grain boundaq MC p a r t i c l e s  produced prior t o  i r r a d i a t i o n .  

4. PATH B ALLOY DEVELOPMENT - HIGHER STRENGTH Fe-Ni-Cr ALLOYS . . . . . . . . . . . . . . . . . . . .  
4.1 An E v a l u a t i o n  o f  Fa t igue  P r o p e r t i e s  o f  HF IR- I r rad ia ted  Nimonic PE-16 a t  430°C 

(Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
430oC. 
o f  I O  a t  43OOC. 
observed. 
tendency toward "aleavago like" in t ragmnutar  f r a c t u r e  fop low s t r a i n  mnges.  

Nimonic PE-16 W B  i rradiated in t he  HFIR t o  6 t o  .9 dpa and 560 t o  I 0 0 0  at. ppm UD n t  
Pos t i r rad ia t ion  f a t i g u e  t e s t s  revealed a reduction in f a t i g u e  l i f e  by about a f a c t o r  

A l l  i r rad ia ted  specimens erh ib i t ed  some intergranular  f r a c t u r e  wi th  m increasing 
In contrast  rJith AISI  t ype  316 s t a i n l e s s  s t e e l ,  w endurance limit gas 

5. PATH C ALLOY DEVELOPMENT - R E A C T I V E  AND REFRACTQRY ALLOYS . . . . . . . . . . . . . . . . . . . .  
No contr ibut ions .  

6. I N N O V A T I V E  M4TERIAL CONCEPTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
No contr ibut ions .  

7. PATH E ALLOY DEVELOPMENT - FERRITIC STEELS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7.1 S w e l l i n g  i n  Several  Commercial A l l o y s  I r r a d i a t e d  t o  Very Hiqh F luence 

(Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t o  a peak fluence of 2.5 x l o z 3  n/cm2 ( E  > 0.1 MeV1 or -125 @a covering the  mnge 400 t o  
55OoC. 
t h e  m r t e n s i t i c  and feerr i t ic  a l loys ,  the  niobium-based a l l o y s ,  the  precipi tat ion- strengthened 
i ron-  and nickel-based a l l o y s ,  t h e  molybdenum a l loys ,  and the  a u s t e n i t i c  a l l o y s .  

Swelling values have been obtained from a s a t  of commercial a l l o y s  i r rad ia ted  in E.%Q-II 

The a l l o y s  can be nznked f o r  siJetling res is tance from highest  to lowest as fo l lows:  
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7.2 E v a l u a t i o n  o f  F e r r i t i c  A l l o y  Fe-2 114 Cr-1 Ma A f t e r  Neutron I r r a d i a t i o n  - I r r a d i a t i o n  Creep 
and We1 1 i n q  (Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . .  

I w a d i a t i o n  creep and # e l l i n g  measurements are reported f o r  Fe-2 1/4 Cr-1 Mo a f t e r  
i r r a d i a t i o n  by f a s t  neiltrons over t h e  temperature mnge 390 t o  560°C. Diameter change 
measurements on thin-walled pressurized tubes i n  a h i n i t i c  condi t ion and density change 
measurements on rods i n  a nonstandard condi t ion were nnde fo l lowing  i r r a d i a t i o n  i n  the  
EHR I I .  
I E  > 0.1 MeV) or 30 d p  m d  t he  swel l ing specimens were i r rad ia ted  t o  a peak f luence  of 
2.4 x l o z 3  n/cm2 These r e s u l t s  have been used a s  a h s i s  t o  e s t a b l i s h  in- 
reac tor  creep and swel l ing corre la t ions  f o r  2 1 /4  0 - 1  Mo in  a h a i n i t i c  condition. The 
corre la t ions  predict  moderate # e l l i n g  and moderate irmdiation- enhanced creep a t  390°C. 

7.3 Elevated-Temperature T e n s i l e  P r o p e r t i e s  o f  2 114 Cr-1 Ma S tee l  I r r a d i a t e d  i n  t h e  EBR-11, 
AD-2 Experiment (Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . .  
mined f o r  specimens i r rad ia ted  i n  ERR-11 a t  390 t o  55OoC. Unirradiated control  specimens and 
specimens aged f o r  5000 h a t  t h e  i r r a d i a t i o n  temperatures #ere a l s o  t e s t e d .  
approxirmtely 9 dpa a t  390°C increased the  s trength and decreased the  d u c t i l i t y  compared wi th  
t h e  unirradiated and aged specimens. 
450, 500, and 550°C. 

The i w a d i a t i o n  creep epecimens Were i r rad ia ted  t o  a f luence  of 5.7 x l o z 2  n/cm2 

or  115 dpa. 

The e f f e c t  of i r r a d i a t i o n  on the  t e n s i l e  proper t i e s  of 2 1 / 4  Cr-1 Mo s t e e l  ms deter-  

I w a d i a t i o n  t o  

Sof tening occurred in  samples i r rad ia ted  and t e s t e d  a t  

7.4 Dens i t y  Chanqe Measurements f o r  SimDle F e r r i t i c  A l l o y s  I r r a d i a t e d  t o  Hiqh Fluences 
(Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
o f  i r r a d i a t i o n  i n  EBR- II  over the  temperature mnge 400 t o  650OC t o  fluences a8 high as 
2.13 x l o z 3  n/cm2 I F  > 0.1 MeV) or 105 dpa. 
binary a l loy ,  4.72 percent,  a f t e r  1.87 x 
a # e l l i n g  m t e  of O.O6%/dpa. 
pred ic t ions  f o r  commercial f e r r i t i c  a l l o y s  t o  40 M7/y/m2. 

A Ser ies  of Fe-Cr-C-nlo simpte a l l o y s  has been masured f o r  dens i t y  change as a f u n c t i o n  

Tke highest  swel l ing m s  found in  an Fe-12 C r  
n/crn2 or  95 dpa a t  42SoC, which corresponds t o  

This  peak swel l ing m t e  value can be used t o  de f ine  m e l t i n g  

7.5 M i c r o s t r u c t u r e  o f  9 Cr-1 MoVNh and 12 Cr-1 MoVW F e r r i t i c  S t e e l s  A f t e r  I r r a d i a t i o n  a t  E levated 
Temperatures i n  HFIR (Oak Ridge Flat ional Lahora to ry )  . . . . . . . . . . . . . . . . . . . .  
HFIR t o  36 dpa a t  300 t o  600°C. 
400OC with only  srmll helium bubble f o r m t i o n  a t  500 and 60OOC. 
9 Cr-I MoVNb than i n  12 Cr-1 MOW. 
duct ion of helium during i r rad ia t ion .  

Microstructures of 9 Cr-1 MoVNb and 12  Cr-1 MOW m r e  examined fol lowing i r r a d i a t i o n  i n  
Maximum cav i t y  development i n  t h e  form of voids  occurred a t  

The c a v i t y  development is a t t r i b u t e d  in part  t o  the  pro- 
Swelling m s  greater i n  

7.6 E f f e c t  of HFIR I r r a d i a t i o n  a t  55°C on M i c r o s t r u c t u r e  and Toughness of HT-9 
(Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 Cr-1 Mo fo l lowing i r r a d i a t i o n  in HFIR a t  55OC t o  5 &a. The DBTT s h i f t 8  i n  i r rad ia ted  base 
metal specimens were 30°C f o r  HT-9 and 30°C f o r  9 Cr-1 Mo wi th  f u r t h e r  s h i f t e  o f  20°C f o r  
weld mztal.  Concurrently, s trength as measured by hardness increased 15 percent f o r  HT-9 and 
25 percent f o r  9 Cr-1 Mo. The hardness increases  can be a t t r i b u t e d  i n  part t o  de fec t  
c l u s t e r s  1.5  t o  3.0 mn i n  diameter a t  d e n s i t i e s  approaching 10” and a l s o  t o  tower m t e s  
of m v i t y  nucleat ion ahead of the  propagating crack. 

Frac tograph ic  Examinat ion o f  HT-9 M i n i a t u r e  Compact Tension Specimens Tested a t  

Reeut te  are reported f o r  base m t a t  and weld metal specimens of HT-9 and nwdified 

7.7 
Low Temperatures (Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . .  

Fmctographic emminat ions  have been performed on a s e r i e s  of miniature compact t ens ion  
specimens of HT-9 t e s t e d  a t  room temperature and below. 
these  specimens are shown t o  be associated wi th  t m n s g m n u l a r  cleavage f r a c t u r e  and are a 
f u n c t i o n  of the  p l a s t i c  d e f o r m t i o n  which occurs pr ior  t o  t h e  onset  of b r i t t l e  f r a c t u r e .  

P o s t i r r a d i a t i o n  Tests o f  ESR A l l o y  HT-9 and M o d i f i e d  9 Cr-1 Ma A l l o y  from UBR Reactor 
Experiments (Naval Research Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

During th i s  period, i r r a d i a t i o n  exposures a t  30OOC and 150DC t o  -8 x l o L 9  n/cm2, 
E > 0.1 MeV, were completed f o r  the  Alloy RT-9 p l a t e  and the  modified A l loy  9 Cr-I MO p la tes ,  
respec t i ve ly .  Pos t i r rad ia t ion  t e s t s  of b%arpy-V IC,) specimens idere completed f o r  both 
a l l o y s ;  o ther  specimen types  included in t h e  reactor assemblies #ere f a t i g u e  precracked 
charpy-V (PCC,,), h a l f - s i z e  Ozar~y-V, and, i n  the  case of the  m d i f i e d  9 0 - 1  Mo, 2.54-m-thick 
compact t ens ion  specimens. 

Reductions in  toughness found f o r  
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7.9 Ef fect  o f  Specimen S i z e  and N icke l  Content on t h e  Impact P r o p e r t i e s  o f  12 Cr-1 MoVW 
F e r r i t i c  Stee l  (Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . .  
subs i ze  specimens t o  mmim e f f e c t s  of n icke l  and chromium adjustments.  
a basel ine  f o r  conprison of e f f e c t s  of i r r a d i a t i o n  on the  impact propert ies  of these  a l l o y s .  

Charpy impact proper t i e s  Were developed on sir heats of 12 Cr-1 MOW s t e e l  wi tk  f u l l -  m d  
These data provide 

7.10 Gra in  Boundary Segregat ion and Embr i t t l emen t  i n  a 12 Cr-1 Ma S tee l  R e s u l t i n q  from 
C o o l i n g  Rate V a r i a t i o n s  (Sandia Na t iona l  L a b o r a t o r i e s )  . . . . . . . . . . . . . . . . . . .  

Segregation of embr i t t l ing  elements, e spec ia l l y  phosphorus, t o  the  p r i o r  aus ten i t e  
grain  boundaries i n  t h i s  1 2  Cr-1Mo s t e e l  has been shown to reduce t e n s i l e  d u c t i l i t y ,  
increase grain  boundary f rac ture ,  m d  dfefect  hydrogen compat ib i l i t y .  
t o  determine the  in f luence  of u a d a t i o n s  i n  cooling mte during heat treatment on t he  t e n s i l e  
proper t i e s .  
in tergranular  rupture decreased as t h e  cooling m t e s  wePe increased. 
a t  the  pr ior  aus ten i t e  grain  boundaries a160 decreased as t he  cooling m t e s  Were incmased .  

7.11 An Assessment o f  t h e  W e l d a b i l i t y  o f  HT-9 Us ing  a Y-Groove Tes t  
(GA Technolog ies)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T e s t s  Were performed 

The mm-hydrogen-exposed t e n s i l e  d u c t i l i t y  increased a d  the  occurrence of 
Phosphorus segregation 

A m i n i m  preheat temperature of  200OC 1392"Fl was found necessary f o r  gas tungsten arc 
IGTAI oetding HT-9 p la te  of th ickness  9.5 mn 13/@ i n . )  and 16 m f 5 / 8  i n . ) .  
t reatments  produced no c m c k i n g  i n  welded t e s t  specimens. 

Thermal shock 

7.12 Time-Temperature C h a r a c t e r i s t i c s  o f  t h e  Var ious Hea t- A f fec ted  Zones i n  HT-9 Weldaments 
(GA Technolog ies)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tempemtures a t  d i f f e r e n t  d is tances  from the  f u s i o n  boundary were masured during CTA 
weld deposi t ing MTS-4 f i l l e r  wire on 9.52 mn 13/8 in.) t h i c k  HT-9 p l a t e .  Peak temperature 
measurements ind ica te  each of t h e  heat-af fected pegions to be aua ten i t i zed .  An erponentia5 
el-pression has been used t o  describe the  cooling ~ u r v e f i  a6 a func t ion  of peak tempemtilm (OP 
dis tance from the f u s i o n  boundaq) .  

7.13 F rac tog raph ic  Examinat ion o f  Crack inq i n  Mu l t i pass  Welds i n  HT-9 
(Sandia Na t iona l  L a h o r a t o r i e s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

No contr ibut ion.  

7.14 TEM Observat ions o f  HT-9 As-Welded Weldment M i c r o s t r u c t u r e s  
(GA Technolog ies)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEM s t u d i e s  of d i f f e r e n t  locat ions  i n  m H?-9 weldment indicated d e l t a - f e r r i t e  161 
occurrence, M23Cg p r e c i p i t a t i o n  a t  &martensite i n t e r f a c e s ,  f i n e  carbide p r e c i p i t a t i o n  a t  
p r i o r  aus ten i t e  grain boundaries, and m r t e n s i t e  l a t h  and la th  packet s iae  t o  be the  
d i s t ingu i shab le  microstructure f e a t u r e s  observed. Furthermore, re tained aus ten i t e  f i l m s  !dere 
observed i n  the  weld wtal  and the  HAZ adjacent to the  weld  metal t h a t  reached the  highest  
temperature during joining.  
perature microhardness mcep t  foor t h e  f u s i o n  boundary i n  weld m t a l ,  which exhibi ted a hnrd- 
ness drop and an imezpected minimum mount of d e l t a- f e r r i t e .  

The microstructures  corre la te  welt h t h  the  observed P O O ~  tern- 

7.15 An Assessment of t h e  Appl i cabi  1 i t y  o f  C r i t i c a l  - S t ress- Cr i  t i c a l  - Dis tance Models of 
Cleavage f r a c t u r e  i n  M a r t e n s i t i c  S t e e l s  (GA Technoloq ies)  . . . . . . . . . . . . . . . . . .  

No contpibut ion.  

7.16 The J l c  F r a c t u r e  Touqhness T r a n s i t i o n  Behavior o f  HT-9 
(Westinqhouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Small compact t ens ion  specimens of *bo heats of HT-9 were t e s t e d  a t  temperatures mnging 
f rom mom tempemture to -192OC. 
evaluated using the  J- integral  approach. ?%ere were tu0 loading m t e s  of 2.1 x m/s and 
3.2 x lo-' m/s. The ~ c t i l e - b r i t t l e - t r a n s i t i o n  temperatures of HT-9 (No. 1 hea t )  t e s t e d  a t  
2.2 x m / s  and HT-9 INo. 2 hea t )  t e s t ed  a t  3.2 x m/s  Were found to be 4 0  a d  -lO°C, . respec t i ve ly .  Resu l t s  shoided the  f r a c t u r e  toughness of  the  former ms wt s e n s i t i v e  t o  
loading m t e  a d  the  tower-shelf toughness decreased u i t h  tempemture t o  a J l c  value of 
5 W/m2 a t  -190OC. 
specimens ms well  above the  th ickness  c r i t e r i o n .  

The d u c t i l e - b r i t t l e  t r a n s i t i o n  toughness of HT-9 ijas 

Furthermore, the values of J l e  were m l i d  s ince  the th ickness  of the  t e s t  
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1.17 The F r a c t u r e  Toughness o f  F e r r i t i c  A l l o y s  I r r a d i a t e d  i n  HFIR 
(Westinghouse Hanford Company) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The f rac ture  toughness of  HT-9 and 9 h.-I Mo irradia ted  i n  H F I K  t o  IO dpa a t  50°C was 

The t e s t  r e s u l t s  
evaluated using e l ec t ropo ten t ia l  s ingle  specimen techniques.  
mens were t e s t ed  a t  temperatures mnging from room temperature t o  450°C. 
were analyzed using the  J - i n t e g m l  approach. 
both a l l o y s  was reduced a6 a r e s u l t  of KPIK i r rad ia t ion .  
toughness res is tance  was m r e  seveve f o r  9 Cr-1 Mo than HT-9. 
va l id  J l c  m l u e s  was s a t i s f i e d  by the  th ickness  of t he  t e s t  specimens. 

Circular  compact tens ion  speci-  

Analyses showed tha t  the  f m c t u r e  toughness of 
The degradation of i r r a d i a t i o n  

The th ickness  c r i t e r i o n  f o r  

8. STATUS OF IRRADIATION EXPERIMENTS AND MATERIALS INVENTORY . . . . . . . . . . . . . . . . . . . .  
8.1 I r r a d i a t i o n  Experiment S ta tus  and Schedule 

(Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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 Ridqe Na t iona l  Laboratory ,  McDonnell Douglas Company, 
and GA Technolog ies)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9. MATERIALS COMPATIRILITY AND HYDROGEN PERMEATION STUDIES . . . . . . . . . . . . . . . . . . . . .  
9.1 Cor ros ion  o f  Path A PCA and 12 Cr-1 MoVW Stee l  i n  Thermal ly  Convect ive L i t h i u m  

(flak Ridqe Na t iona l  Lahora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exposure of path A PCA a l loys  t o  thermally convective lithiium f o r  6700 h a t  600 and 

570OC resul ted  i n  corrosion reactions that  , a r e  s imi lar  t o  what i s  observed f o r  other 
a u s t e n i t i c  a l l o y s  exposed under s imi lar  condit ions.  
s t a i n l e s s  s t e e l ,  and the  presence of n i t r i d e  s t r ingers  i n  PCA d i d  not a f f e c t  the  wasured 
weight lo s ses .  
s t e e l  e q o s e d  t o  thermally convective l i t h ium between 500 and 350°C f o r  10,088 h revealed 
tha t  reactions iJith carbon and ni trogen were probably the  principal  corrosion processes f o r  
t h i s  a l loy  i n  t h i s  temperature mnge.  

PCA corroded -re rapidly than type 316 

Consideration of the weight change and surface ana ly s i s  data f o r  12  Cr- I .YoW 

Corrosion was not severe.  

9.2 Cor ros ion  o f  Type 316 S t a i n l e s s  Stee l  i n  F low ing  P b 1 7  at.  % L i  
(Oak Ridge Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The corrosion of type 316 s t a i n l e s s  s t e e l  exposed t o  thermally convective PL-I7 a t .  % L i  
was severe.  Plugging s tar ted  t o  occur a f t e r  j u s t  several hundred hours. A t  S O O T ,  the  
weight l o s s  of type 316 s t a i n l e s s  s t e e l  exposed t o  P M 7  a t .  % L i  ims m r e  than an order of 
magnitude greater than that  of t h i s  a l loy  exposed t o  thermally convective l i t h ium a t  E. 

9.3 C o m p a t i b i l i t y  Stud ies o f  S t r u c t u r a l  A l l o y s  w i t h  S o l i d  Breeder M a t e r i a l s  
(Argonne Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Compatibi l i ty  t e s t6  between Li20 p e l l e t s  and a u s t e n i t i c  Q p e  316 s t a i n l e s s  s t e e l  or 
f e P r i t i c  HT-9 a l toy  and Fe-9 Cr-I MO s t e e l  i n  a ftowing-helium environment indicate  tha t  the 
react ion  m t e s  i n  hetiurn containing 93 ppm H20 are greater than in hetiurn with I ppm HzO. 
The corrosion behavior of Q p e  316 s t a i n l e s s  s t e e l  is s imi lar  t o  that  of the  f e r r i t i c  Rtee ts .  
The Liz0 p e l l e t s ,  exposed both with and without the  a l loy  specimens, lose  weight in f lowing 
helium. 

9.4 Cor ros ion  and Ox ida t ion  o f  Vanadium-Rase A l l o y s  i n  Hel ium Envi ronrnents 
(Arqonne Na t iona l  Lahora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The increase i n  weight of  unalloyed V and II-5Ti, V-15Cr and V-15Cr-5Ti a l l o y s  a t  725,  
825 and 925 K was determined f o r  exposure t imes ranging up t o  I000 hours i n  He containing 
H 2  and/or H 2 0  impurity.  
determined a f t e r  exposure f o r  IO00 hours. These r e s u l t s  were u t i l i a e d  t o  d iscuss  the  con- 
sequences of the  se l ec t ion  of ce r ta in  mdiation-damage r e s i s t a n t ,  V-base a l l o y s  f o r  struc-  
tura l  m t e r i a l s  appl ica t ions  i n  a f u s ion  Peactor. 

The microhardness of the  specimens i n  a transverse sec t ion  was a l so  

9.5 Env i 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  
(Argonne Na t iona l  Labora to ry )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corrosion data are presented f o r  several a u s t e n i t i c  and f e r r i t i c  s t e e l s  exposed a t  
temperatures between 700 and 755 K in f lowing l i t h ium and Pb- I7 L i  environments. 
i nd ica te  tha t  d i s so lu t ion  m t e s  f o r  both s t e e l s  are an order of rmqnitude greater i n  Pb-Li 
than i n  l i th ium.  
environment has M e f f e c t  on the t e n s i l e  proper t ies  of Type 316 s t a i n l e s s  s t e e l  a t  tem- 
peratures between 473 and 773 K .  

Tke r e s u l t s  

Tens i le  data f o r  cold-worked Type 316 s t a i n l e s s  s t e e l  show that  a f lowing 
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