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,Specimens in a cold worked and aged 
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Wicrostructuml studies indicated several possible 
causes f o r  the low d u c t i l i t y  observed i n  the Path S a l loys .  
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observed for all al loy  conditions. Yelium bubbles a t  grain 
boundnries could cause a reduction of the grain boundaw 
cohesive energy and could aZso serve as potential cmck 
nucleation s i t e s  during deformation. Other precipitates,  
which are knoi,m t o  cause a reduction in grain boundaw 
strength were also observed. For example, cav i t i es  formed 
a t  prec ip i ta te /gra in -bounda~  in ter faces  i n  cold worked and 
aged alloy R1; a layer of y’ c o q l e t e l y  coated grain 
boundaries i n  cold worked a22o.y B I ;  and n-phase pZates vere 
a l i p e d  i n  the  grain boundary region’ i n  cold worked and 
aged allog 94. 
and diminish t he i r  a b i l i t y  t o  deform. Relative t o  the 
veakened boundary, the mztrix is qui te  strong, being 
strengthened by the f o r m t i o n  of y’ or y’/y” precipi ta tes ,  
radiation-induced fauZted loops, and a high densit,y of 
helium bubbles. Due t o  the l imited deformation tolerance 
of the grain boundaries, f a i l u re  wilt be i n i t i a t ed  there 
before m t r i x  de formt ion  can relax local s t ress  concen- 
t ra t ions  a t  high temperatures. 4 single principal 
mechanism t o  explain t h e  l o i ~  d u c t i l i t y  phenomena observed 
cannot be selected a the h s i s  of the  resu l t s  of the 
microstructural studies.  

adequate d u c t i l i t y  f o r  f i r s t  ua7.t application a t  high 
temperatiires. 
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as a consequence of  irradiation i n  Modified 9Cr-1Mo are 
at tr ibuted t o  in-reactor precipitation of IV,NblC a d  
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The chemical inhomogeneity due t o  

The f m c t u r e  mde i s  
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evaluated f o r  potential application as f i r s t  wztl mzteriats 
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s tudies are the assessment of m t e r i a t  notch d u c t i l i t y  and 
f m c t u r e  toughness i n  the pre- and postirradiation 
conditions and the correlation of miniature t e s t  specimens 
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s i z e  specimens. 
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a t t a i n  spec i f i c  research object ives recommended by the 
OPE Working Group on Irradiat ion E f f e c t s  i n  Martensitic 
S ta in less  S tee ls .  

A l l o y  HT-9 and A l l o y  9Cr-1Mo (Mod.) are being 

Objectives of the current 

The experiments are designed t o  
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lJe?e determined. 

The specimens were 
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h e  short-term ( ~ 3 0 5 0  hl weight losses of PCA 

Weight toss data as a 
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t e s t s  were performed with Type 316 s ta in less  steel in 
l i t h ium a t  755 K. The resul t s  indicate that  an increase 
i n  the nitrogen content i n  l i thium increases the dissotu- 
t i o n  rate, whereas the depth of internat  penetration is not 
a f f ec ted  s ign i f i can t l y .  The dissoZution m t e  of f e r r i t i c  
s t e e l s  is an order of mzgnitude lower than for the 
aus ten i t i c  s ta in less  s t e e l .  
a very porous f e r r i t e  layer, t~hereas the f e r r i t i c  s t e e l s  
exhhibit l i t t l e  or m penetmtion. For the aus teni t ic  
s ta in less  s tee ls ,  depth of internal  penetration increases 
i d t h  time and the penetration m t e s  a t  755 K mnge from 
50 t o  180 pm/year. 
s t ee l  yield similar penetration m t e s  a t  700 and 755 K.  
The fa t igue  l i f e  of annealed Type 316 s ta in less  s t ee l  in 
l i th ium at  755 X is a fac tor  of 3 t o  8 greater than in air .  

9.3 Corrosion of Ferrous Alloys in Static Pb and Pt-17 at. % Li 

Cornpztibility t e s t s  were wnducted with several 

The aus teni t ic  s t e e l s  develop 

Preliminary data on Type 316 s ta in less  
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s t a t i c  pure lead f o r  1000 and 3000 h a t  400, 500, and 
600°C, respect ively.  Weight tosses measured in these tes ts  
were compared uLth those measured in similar t e s t s  with 
Pb-17 a t .  % Li. f i e  data shoi~ed that  the addition of 
17  a t .  % Li t o  lead has some e f f e c t  on i t s  d i s s o h t i o n  
behavior re la t ive  t o  type 316 s ta in less  s t ee l ;  however, 
the  weight losses in both the lead- lithium and pure lead 
melts were mch larger than in pure l i thium. Preliminary 
resu l t s  from Compositional rmalyses of t ype  316 s ta in less  
s t ee l  exposed t o  s t a t i c  Pb-17 a t .  % L i  showed surface 
depletion of nickel a t  50OOC. 

Specimens of type 316 s ta in less  s tee l  were exposed t o  
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The compatibili ty of f e r r i t i c  and aus teni t ic  s t e e l s  
with Li20 p e l l e t s  has heen invest igated a t  823 K (550OC) 
i n  flotJing helium containing 93 ppm H20 and 1 ppm H 2 .  
r e su l t s  indicate that  hoth s t e e l s  develop an iron-rich 
outer scale and a chromium-rich suhscate. The reaction 
rates f o r  f e r r i t i c  and aus ten i t i c  s t e e l s  are comparable and 
y ie ld  a value of -85 um/year f o r  penetration rate. Tlte 
Li20 pe l l e t s  ercposed u i t h  the various alloys lose weight. 
The ideight loss fol lows a parabolic l a w ,  Predicting a value 
of -4.8%/year. 

The 




