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1. RTNS- I1  I r r a d i a t i o n s  and Operat ions (LLNL) 3 

Irradiations were performed on a t o t a l  of f i v e  d i f f e r en t  experiments. 

The 50-cm target  assembly was ins ta l led .  
modified two zone furnace from HEDL. 

weeks occurred due t o  unexpected problems with the 50-em target  

assembly. 

Also ins ta l led  was the 
An unscheduled outaqe o f  three 

2. Nuc lear  Data f o r  Damage S tud ies  and FMIT (HEDL) 

Estimates were made of h u g e  and heating ra tes  tha t  might occur i n  

the FMIT target  backing plate  due t o  protons created i n  the l i thium 
target  which penetrate t o  t k e  plate .  The upper l im i t s  of proton- 
induced damage and heating rates  are comparable a t  the  surface of 
the backing p k t e  t o  estimated neutron-induced ra tes .  
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CHAPTER 2: DOSIMETRY AND DAMAGE PARAMETERS 17 

1 .  F i s s i o n  Reactor  Dosimetry (ANL) 19 

Final r e su l t s  are presented f o r  the  ORR-MFE4A experiments. 

have been counted from HFIR-CTR32. 

Samples 

2. C h a r a c t e r i z a t i o n  o f  S p a l l a t i o n  Neutron Sources (ANL) 

The Neutron Scattering Faci l i ty  (NSF)  of the Intense Pulsed Neutron 

Source (IPNSl a t  Argonne National Laboratory has been characterized 
f o r  potent ial  radiation damage experiments. The s p e c t m  i s  so f t e r  
and damage rates are lower than i n  the Radiation Ef fects  Faci l i ty  (REF);  

however, longer exposure times w i l l  be possible.  
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3 .  Helium Generation Cross Sections fo r  14.8-MeV Neutrons (RIES) 31 

The t o t a l  helium generation cross sections have been measured a t  
14.8 MeV fo r  the  pure elements S i ,  Co, Sn and P t .  

4. Helium Generation Cross Sections fo r  Be(d,n)  Neutrons (RIES) 

Helium analyses have been completed fo r  the pure elements C r ,  Co 

and Nb, irradiated i n  a Be(d,nl neutron f i e l d ,  and average in tegral  
cross sections have been deterwined. 

5. Effects of Temperature in  Binary Collision Simulations of High 
Energy Displacement Cascades (HEDL) 

Cascades from 3 t o  500 keV were generated using MARLOWE f o r  both a 

nonthermal and a room temperature copper l a t t i c e .  Differences are 
small. Room temperature cascades tend t o  have a greater number of 
d i s t i n c t  damage regions per cascade, but  about the  same frequency 
of widely separated subcascades. 

6. 14-MeV Neutron I r rad ia t ion  of Copper Alloys (U. of Wisconsin) 

Res i s t i v i t y  measurements on three copper al loys  (Cu+5% A l ,  Cu+5% Mn, 
&+5% Ni) irradiated with 14-MeV neutrons show an i n i t i a l  decrease 

with f luenee t o  about 1 x l o i 7  n/cm2. 
3 x l o L 7  n/cm2, the  r e s i s t i v i t y  had exceeded the preirradiation 

value f o r  the  A 1  m d  N i  a l loys .  

A t  the maximum fluenee of 

34 
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7. Neutron-Irradiation Plan f o r  Cal ibrat ion of Gamma and Neutron Damage 
Effects  in Organic Insulators  ( L A N L )  57 

A number o f  organic insulators ,  G-IOCR, G-IICR, two polyimide-based 
analogues of G-10, kapton f i lms ,  and g lass- f i l l ed  Epon 828 w i l l  be 

irradiated i n  IPNS a t  l iquid  h e t i m  temperature t o  a id  in di f f eren-  

t i a t i ng  between neutron and gama e f f e c t s .  
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Load-elongation data can be obtained from thick  (40  urn) areas of 
small t ens i l e  specimens while simultaneously observing crack prop-  
agation 
HVEM video recordings obtained from the t h i n  (<1 p m )  regions of 
the specimen. 
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of mechanical behavior. 
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wi th  experimental data, 

A f i n i t e  element computer model u t i l i z i n g  

Pre- 

3. An Approach t o  Small Scale D u c t i l i t y  Tests (UCSB) 

A bulge tes t ing  apparatus was used t o  t e s t  t o  f a i l u re  small, t h in  
sheet specimens o f  13 d i f f e r en t  materials under balanced biaxial  
tension; uniaxial t en s i l e  data were also  obtained. The bulge t e s t  
was found t o  be use fu l  i n  characterizing pZastic i n s t a b i l i t y  and 
i n  evaluating a duc t i l e  fa i lure  parameter. 
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t e n s i t i c  s ta in less  s t e e l .  S ize  requimments f o r  J procedures i n  
unconstrained flow geometries and f o r  low strain-hardening condi- 
t ions  r e su l t  i n  a small range of  val id  application even f o r  

tower-bound properties.  
the  range o f  application i s  extended for lower-bound properties.  
Failure of J procedures i s  shown t o  coincide with approach t o  

f u l l y  p las t ic  fracture ,  which can be treated part ly  with Z i m i t -  
toad or  net- section s t ress  c r i t e r ia .  

In constrained deformation geometries, 

5. A F a t i g u e  Test  f o r  Specimens f rom Simul taneous ly  Ion-Bombarded and 

StresslTemperature-Cycled 316 SS P ressu r i zed  Tubes (MIT) 

A fa t igue t e s t  t o  supplement information gained from microscopic 
analysis  of  simultaneously ion-bombarded and stress/temperature- 

cycled 316 SS pressurized t!he specimens has been developed. 

CHAPTER 4: CORRELATION METHODOLOGY 

1. F i s s i o n  Fusion C o r r e l a t i o n s  f o r  S w e l l i n g  and M i c r o s t r u c t u r e  i n  

S t a i n l e s s  S t e e l s :  

R a t i o  (UCSB, ORNL, W-R&D) 

The e f f e c t s  of  the  helium t o  displacement per atom ra t i o  on micro- 
s tructural  evolution 

s ta in less  s t e e l s .  
mechanistic trends. 

E f f e c t  of t h e  Hel ium t o  Displacement Per Atom 

are reviewed, with emphasis on aus ten i t i c  

Charged par t ic le  data are analyzed t o  determine 
The resuZts appear t o  be consistent  with a 
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more detailed comparison made between data from neutron irradiat ions  
o f  type 316 s ta in less  s t e e l  i n  EBR-11 (low helium) and HFIR (high 

helium). 
t o  extrapolate t o  fus ion  conditions. 

A model calibrated t o  the f i s s i o n  reactor data i s  used 
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mdal-ion irradiat ion a t  a l l  temperatures in the  range 350-6OOOC 
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ion  irradiat ion ( i . e . ,  without heZ im  in jec t ion)  a t  the  same 
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Differences in heliwn concentration and d i s t r ibu t ion  a t  low dose 

i < 5  dpa) were f o m d  t o  have pers i s ten t  eJ fec t s  on high dose (25  dpa) 
microstructures but the nature of those e f f e c t s  varied with thermo- 
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Preimplantation of  40-appm heliwn i n t o  "pure AISI 316"pr ior  t o  
irradiat ion i n  ORR a t  55OoC t o  %3 dpa Zeads t o  e i t he r  t o t a l  sup- 
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APPENDIX A- 1 

C r i t i c a l  Assessment o f  Dual- Ion and Charged P a r t i c l e  Research i n  

t h e  Fusion M a t e r i a l s  Proqram A- 3 

This report focuses on the  s tatus  of "interpretational tools" needed 

t o  apply charged-particle r e su l t s  t o  the  correlation of neutron data 
obtained from d i f f e r en t  i rradiat ion environments. The near-term 
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irrpact of charged par t ic le  data i s  expected t o  be ind i rec t ,  as  i n  
developing models, guiding data in terpretat ion,  planning neutron 
irradiat ion experiments, and choosing among alternate interim 
engineering correlation posi t ions .  In the long term, however, the 
impact i s  l i k e l y  t o  became more d i r e c t ,  because of the world-wide 
i n t e re s t  i n  developing applications of the in teract ions  of ion  
beams with sol ids .  
is a fao-fold comitment:  
and 2 )  t o  resolve the interpretational problems tha t  are l imi t ing 
applications of the r e su l t s .  

The immediate need f o r  fus ion material s tudies  
1 )  t o  sus tain  charged-particle research 
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