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CHAPTER 1 .  IRRADIATION TEST FACILITIES 

1 .  Rotating Target Neutron Source (RTNS)-I1 Operations ( L L N L )  3 

Irradia t ions  were done f o r  a t o t a l  of seven d i f f e r e n t  experi-  
menters. The HEDL two temperature zone furnace was i n s t a l l e d  
and i s  operational.  

component f a i l u r e .  

Unscheduled outages occurred due t o  major 

2 .  Fusion Materials I r r ad ia t ion  Test  (FMIT) Fac i l i ty  ( H E D L )  6 

Neutron and g m a  ray spectra data have been obtained from analy- 
s i s  of  measurements of the  transmission of FMIT-like neutrons 
through th ick  iron.  

The FMIT neutron ac t i va t ion  f i l e  has been updated and documented. 

CHAPTER 2 .  DOSIMETRY AND DAMAGE PARAMETERS 
1 .  Fission Reactor DosirnetrL (ANL)  17 

Dosimetry r e s u l t s  are presented f o r  the  ORR-TBCO? tritium breeding 
ezperiment. 
Reactor (LASL) .  

OWR, and EBR 11 i s  s m a r i z e d .  

Plans are being made t o  characterize the  Omega West 

The s ta tus  of a l l  other eqperiments in HFIR, ORR, 

2. High-Energy Neutron Dosimetry: RTNS-I1 (ANL,  RIES, L L N L )  20 

Preliminary r e s u l t s  are presented f o r  the  j o i n t  characterizat ion 
of RTNS-11 with RIES m d  LLNL. 

t o  f i l l  the target  room and intermediate energy room-return 

neutrons are eas i l y  seen beyond 1 meter from the  source. 

An i so t rop ic  thermal f l u  appears 
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3. Hel ium Generat ion i n  Fusion Reactor Ma te r i a l s  (RIES) 

Charac te r i za t i on  o f  t h e  RTNS-I1 Neutron F i e l d  

A j o i n t  Rockwell International-ANL-LLNL irradia t ion  t o  char- 
ac ter i ze  the RTNS-11 neutron f i e l d  and t o  measure t o t a l  h e l i m  

generation cross sect ions of several separated isotopes and pure 
elements was completed. 

d e t a i l .  

The experiment i s  described i n  some 
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Helium Product ion Cross Sect ions f o r  t he  Separated Isotopes o f  

Iron 

Helium production cross sect ions have been determined f o r  i ron  
and three of i t s  separated isotopes f o r  the  14.8-MeV neutron 
spectrum of RTJS-I .  

4. Damage Parameter f o r  Ceramics (BNL) 

Damage parameters f o r  a selected group of ceramics have been 

calculated. The r e l a t i v e  importance o f  neutron, gamma-ray, and 
ionization-induced damage has been estimated, and d irec t ions  f o r  

f u ture  inves t igat ions  have been i d e n t i f i e d .  The program termina- 

ted a t  the  end of t h i s  reporting period. 

5. The C o r r e l a t i o n  o f  I r r a d i a t i o n  E f f e c t s  Data Using Primary Reco i l  

Spectra (HEDL) 

Primary reco i l  damage funct ions for production of Frenkel pairs  
i n  copper, s i l v e r ,  molybdenum, and tungsten were deduced from 
changes i n  r e s i s t i v i t y  a f t e r  i r rad ia t ion  wi th  neutron or charged 

par t i c l e s  and from computer simulation data on displacement cas- 
cade production. 
above approximately 1 keV gives a good correlat ion of Frenkel 

pa i r  production i n  copper, s i l v e r ,  molybdenum, and tungsten f o r  
charged par t i c l e  and neutron i rradia t ions .  

s tan t  i s  inverse ly  proportional t o  the  square root  of t he  target  
mass. A logarithmic r e c o i l  energy dependence a t  low energies i s  
adequate for most applicat ions.  

In general a l inear funct ion  of damage energy 

The damage energy con- 
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6. 14-MeV Neutron I r r a d i a t i o n  o f  Copper A l l o y s  a t  RTNS-I1 (HEDL) 

The addit ion of  5% Ni, Mn, or A 1  does not s i g n i f i c a n t l y  a l t e r  

the f r a c t i o n  of  de fec ts  surviving a cascade, although A1 a f f e c t s  
the v i s i b i l i t y  of c lus t e r s .  

produced by c lus t e r s  not resolved by TEM. 

81 

A large part  of  the  hardening i s  
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1.  E f f e c t s  o f  I r r a d i a t i o n  P u l s i n g  on t h e  S I P A  Creep Mechanism 
(UCSB/HEDL) 95  

For the  temperatures and pulsing conditions ant icipated in the  
Engineering Test  Faci l i ty  it has been found t h a t  both the  s t re s s-  
induced pre ferent ia l  absorption (SPA) and climb-glide creep 
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than l inear wi th  increasing s t res s .  A l inear  dependence of 

creep-rate on damage ra te  was observed i n  the  l inear  s t re s s  
dependence r e g i m e .  

t o  be controlled by the  SIPA-driven climb and b y  the d is locat ion  

g l ide  enabled by the  SIPA-climb a t  low and high s t res ses ,  respec- 
t i v e l y .  

The i r rad ia t ion  creep of t h i s  aZZoy appears 

102 
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Steel (U. Va.) 113 

mo helium irradiated s m p l e s  of  type 316 s ta in le s s  s t e e l  i rra-  
diated t o  the same f luence,  but  aged a t  a d i f f e r e n t  temperature 
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