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Sulzer Brothers of an HT-9 superheater tube a f t e r  
80,000 hours of service indicated good thermal s t ab i l i t y ,  
excel lent  residual mechanical properties, and reduced but 
s ign i f i can t  impact toughness. 
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Elevated temperature fa t igue crack growth dnta ?as 
been generated using an e lec t r ica l  potential  technique of 
monitoring crack extension i n  miniature center-cracked- 
tension specimens. 
accurate resu l t s  a t  316 and 2 6 0 T  when compared with dnta 
generated from conventionat zompact tension specimens. 
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Path A Reference A l l o y ,  20% cold work 316 s ta in less  s t e e l .  
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ment rate i n  an enclosed experimental capsule. The large 
thermal ea ture  cross section of tantalum [about 
2.0 x 
but also the displacement rate i n  the experimental capsule 
as  a resul t  of localized reduction i n  the number of 
f i s s i o n s .  
partly o f f s e t  by increasing the  f u e l  loading i n  adjacent 
core pieces. 

The technique produced reliable 
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2.3 Neutronic Design of S p e c t r a l  T a i l o r i n g  Experiments 

m2 ( 2 0  bi? reduces not only the thermal f l u  

This reduction i n  displacement rate can be 
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l& have designed and drawn the two experiments 
ORR-MFE-4A and ORR-MFE-4B. 
contain specimens a t  300 and 40O0C, and the second w i l l .  
contain specimens a t  500 and 60O0C. Parts are being 
fabricated f o r  a bench t e s t  of the experiment, and a 
3ama heat naeasuring experiment i s  awaiting irradiation.  
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were irradiated i n  t he  High Flux Isotope Reactor IHFIR) t o  
f luences  of 0.85 t o  1.9 x l o z 6  n/m2, result ing i n  displace- 
ment l e ce l s  of 7 t o  1 5  dpa and helium contents of 250 t o  
860 a t .  ppm. 
t e s t s  were performed with s t ra in  mnges of 0.40 t o  2.0%. 
The specimens were irradiated and tested ut 430%' and 
tes ted  i n  a vacuum a t  a pressure below Pa. The 
f a t i gue  l i f e  was reduced by fac tors  of 3 t o  10.  We are 
studying fracture  surfuces and will subsequently report 
the  resu l t s .  
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Previous work [including High  nux Isotope Reactor 
IHFIR) t e s t s ]  on the e f f e c t s  of helium i n  metals indicates 
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grain boundaries and trapping it intragmnularly .  Swetling 
from helium bubble formation i s  inevi table,  but the f i n e s t  
helium dis tr ibut ion  will minimize m e l t i n g .  We propose a 
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PCA based upon responses of type 316 s ta in less  s tee l  or 
type 316 modified with ti tanium t o  HFIR irradiat ion.  
Desirable microstructures resul t  from a combination of 
grain boundary precipitation, cold work, and d is tr ibut ion  
of  titanium-rich MC. 
treatments t o  produce these microstructures. Further work 
includes completing the fabr icat ion  procedures on ntlich 
microstructural homogeneity and control int imately depend. 
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d i f f i c u l t y ;  f i n a l  rolling and mqing are u n d e r m y .  
Delivery of various product forms will begin by approxi- 
mately mid-August with final delivery of a l l  mzterials 
t o  the Fusion Materials Stockpile a t  Oak Ridge expected 
t o  be complete by mid-October. 
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8.1 Corrosion in Static Lithium: Further Tests on Corrosion 
Inhibition of Type 316 Stainless Steel and the Corrosion 
of Weld Specimens of Type 316 Stainless Steel and Path B- 
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N-5 u t  % A l  betueen 500 and 700OC f o r  1000 h. 
amount o f  nitrogen normally enhances attack of type 316 
s ta in less  s t e e l ,  the  addit ion of  aluminum prevented 
s ign i f i can t  corrosion. 
of unstressed welds of type 316 s ta in less  s tee l  and imo 
Path B-like al loys  (a l loys  800 and 600) i n  lithium. In  
general, a f t e r  1000 h a t  500 and 60OOC the  welds of the 
three uere as compatible o i t h  s t a t i c  as-purified l i thium as 
t h e i r  respective base al loys .  

Thermal-Convection Loops (ORNL) . . . . . . . . . . . . . .  89 

Type 316 s ta in less  s t e e l  was exposed t o  L i 4  w t  % 
While t h i s  

We studied the corrosion resistance 

8.2 Mass Transfer Deposits in Lithium-Type 316 Stainless Steel 

We studied the morphology and composition of mass 
transfer  deposits  in  lithium-type 316 s ta in less  s t e e l  
thermal-convection Loops ITCLs) . In i t iaZ ly  the  deposits  
were needle- like crys ta l s  of nearly pure chromium. 
longer operati? times the  deposits were blocky, and 
t h e i r  composition varied as a function of t he i r  distance 
above the original surface. The later-formed deposits 
contained iron, chromium, and n icke l .  However, they were 
enriched in  chromium and nickel  re la t ive  t o  the concentra- 
t i ons  of  these tu0 elements i n  the  s ta in less  s t e e l .  A 
p l u g  that  formed i n  a TCL a f t e r  9000 h consisted of l i thium 
and a tangle of chromium crys tals .  
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8.3 Hydrogen Dissolution and Permeation Characteristics of 
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The hydrogen permeation characterist ics of an anodized 
sample of  Ti-6Al-4V wera measured from 450  t o  665OC f o r  
hydrogen driving pressures i n  the mnge f r o m  0.2 t o  1 .7  Pa. 
The permeability of the  anodized sample was found t o  be 
about the  same as that  of the ion-nitride coated sample of 
Ti-GA1-4V studied previously, and about an order of 
magnitude lower than that  of pure Ti-6A1-4V. 
squares analysis  was conducted on data f o r  pure Ti-6Al-4V,  
ion-nitride-coated Ti -6Al -4V,  and anodized Ti-GAl-4V 
wherein the  preexponential term and the act ivat ion energy 
were varied independently f o r  each sample but a common 
refined value f o r  the pressure exponent was sought. I t  i s  
clear from the resu l t s  of t h i s  analysis  that the coating 
procedures caused a measurable but f a r  l ess  than desirable 
reduction i n  the permeabiZity of Ti-GA1-4V. The optimized 
pressure exponent, 0.64, suggests that  the  normally-assumed 
bulk-diffusion- limited permeation mechanism i s  being 
a f f e c t ed  or perhaps t o t a l l y  superseded by another mechanism 
involving the surfaces of the al loy .  

A least -  



ix 

8.4 Vanadium AlloyjLithium Pumped Loop Studies (Argonne 
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The stainless-steel-clad vanadium-l5% chromium alloy 
loop for studies of circulating liquid lithium has con- 
tinued to operate through the third quarter of FY-1979. 
This 0.5-liter-capacity, forced circulation loop is being 
used in investigations of (1) the distribution of non- 
metallic elements in lithium/refractory metal systems and 
( 2 )  effects of a lithium environment on the mechanical 
properties of selected refractory metals. Exposure of 
zirconium foil to lithium at both 673 and 873 K resulted in 
significant pickup of nitrogen by the zirconium cmd a 
corresponding reduction of the nitrogen concentration in 
lithium. 




