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CHAPTER 1: IRRADIATION TEST FACILITIES 

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

Irradiat ions were performed for a tota2 o f  tuenty-nine d i f f e r e n t  
experimenters during t h i s  quarter. 
A JOEL 200 CX TEM and associated darkroom equipment have been 
i n s t a l l e d .  
The l a s t  of the present inventory of 50-em targets was consumed. 

Performance of  these targets  was as expected. 
23-em targets  was accomplished i n  August. 
The second meeting o f  the U.S./Japan RTNS-11 Steering Committee 

i s  now scheduled for February 1983. 

Conversion t o  

2.  Dual-Temperature Vacuum-Insulated Furnace System (HEDL) 

A new Dual-Temperature Vacuum-Insulated (DTVI)  furnace system 
i s  available fo r  use a t  the  RTNS-11 f a c i l i t y .  I t  permits s h l -  

taneous i rradia t ion  of specimens a t  two closely controlled temp- 
atures,  under high vacuum conditions, i n  the  p r i m a r y  i rradia t ion  
volume of RTNS-II. 

CHAPTER 2: DOSIMETRY AND DAMAGE PARAMETERS 

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

Analysis of dosimetry from the  ORR-MFE4A2 and HFIR-CTR 31, 34, 

and 35 i rradia t ions  is i n  progress, and dosimeters have been pre- 

pared for  several new experiments i n  HFIR. A computerized 
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dosimetry and &age data f i l e  has been i n i t i a t e d .  
of a l l  dosimetry experiments i s  s m a r i z e d .  

The s ta tus  

2. Experiments a t  the  IPNS S p a l l a t i o n  Neutron Source (ANL) 31  

Doses f o r  organic insuZators irradiated by LANL a t  t h e  IPNS on 
February 22-27, 1982,  ranged from 1.04 t o  2.87 x l o a  Rads depending 

on the compositions of the  materials .  

36 3 .  Helium Product ion i n  6 L i  and l o B  f rom ORR- TRIO (RIES) 

HeZiwn production measurements have been completed for the  6 L i  

and 'OB dosimeters irradiated i n  t h e  Oak Ridge Research Reactor 
IORR) as par t  of the ANL-ORNL TRIO experiment. The inferred 
t r i t i u m  production ra te  from 6 L i  agrees wi th in  uncertaint ies  
wi th  ORNL's tritium production measurement. 

CHAPTER 3: FUNDAMENTAL MECHANICAL BEHAVIOR 41 

1.  Developments i n  Smal l- sca le  S t reng th  and Impact Tes t ing  (UCSB) 43 

This report  updates the developments of two t e s t  techniques, 

namely shear punch t e s t i n g  and miniaturized impact specimen 
t e s t i n g .  In shear punch t e s t i n g ,  a very strong correlat ion 
has been found, fo r  a wide range of materials,  between the  

y i e l d  load exhibi ted during shear and the  uniaxial t e n s i l e  

y i e l d  strength, and between the  maximum load i n  shear and the 
ul t imate t e n s i l e  s trength.  I n  miniaturized impact t e s t ing ,  
one-third s i z e  Charpy V-notch ICVNN) specimens appear use fu l  

for tracking t rans i t ion  temperature s h i f t  and perhaps upper 
she l f  energy changes. 
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Fundamental Flow and F rac tu re  Ana lys is  o f  Prime Candidate 
A l l o y  (PCA) f o r  Path A ( A u s t e n i t i c s )  (UCSB and ORNL) 54 

Room temperature microhardness t e s t s  on samples of  Prime Candidate 

Alloy (PCAI show that  the thermomechanical treatment can s ign i f i can t l y  
a l t e r  the  microhardness of the PCA i n  a manner cons is ten t  with micro- 
structural  changes. 
heats o f  316 SS. 

Comparison measurements were made on several 

E f f e c t  o f  Hel ium I r r a d i a t i o n  on F rac tu re  Modes 

In- s i tu  HVEM t e n s i l e  t e s t ing  of 316 SS irradiated with 80 keV 
heliwn ions  was performed. Most cracks were mixed mode I and 

I I .  However, between 250°C and room temperature the e f f e c t  o f  

helium irradia t ion  i s  t o  increase the mount  of  mode I crack 
propagation. 

The Development of  A n i s o t r o p i c  D i s t r i b u t i o n s  o f  Network 

D i s l o c a t i o n  Burgers Vectors i n  A l l o y s  I r r a d i a t e d  Under S t ress  

(HEDL and U. o f  F l o r i d a )  

When s t r e s s  i s  applied t o  a metal during high temperature ir- 
radiation, both the  Frank loops and the  network dis locat ion 
products develop an anisotropy i n  the d i s t r ibu t ion  of  Burgers 
vectors .  

One consequence of the  anisotropy o f  network dis locat ions may 
be the  loss a t  high f luence of the  microstructural record of 
the s t re s s  s t a t e  expressed i n  the  d i s t r ibu t ion  of  the  Frank 

loops on the various close-packed planes. 

(U. o f  V i r g i n i a )  72 

81 

Acce le ra t i on  o f  I r r a d i a t i o n  Creep w i t h  Fluence: Absence o f  a 

D e f i n i t i v e  M i c r o s t r u c t u r a l  

A model has been developed t o  explain how the  network d is-  
locat ion densi ty  and the  Frank Loop densi ty  can be r e l a t i v e l y  

Record (HEDL and U. o f  Wisconsin) 10 1 
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i n sens i t i ve  t o  changes i n  matrix chemistry while the creep 

ra te  can be changed subs tant ia l ly .  

113 CHAPTER 4:  CORRELATION METHODOLOGY 

1 .  Microstructural and Microchemical Comparisons of AISI 316 
I r radia ted  i n  HFIR and EBR-I1 (HEDL) 115 

Helium inf luences the cavi ty  densi ty  but not the  dis locat ion 
densi ty  or the microchemical evolution of the matrix i n  AISI 316.  

A t  l eas t  i n  the range 50O-72O0C, the  attainment o f  steady-state 
swelling appears t o  be governed primarily by the  ra te  of micro- 
chemical evolution of the  a l loy  matrix and only secondarily b y  

the He/dpa ra t io .  

2. Influence of Helium Injection Schedule and Pr ior  Thermo- 
Mechanical Treatment on the  Microstructure of Ion-Irradiated 
Type 316 Sta inless  Steel ( A N L )  151 

Hot pre in jec t ion  of heliuni i n  20% CW 316 followed by  s ingle-  
i o n  i rradia t ion  produced greater swelling than dual-ion ir- 

radiation; the  opposite r e s u l t  was observed i n  annealed 

material.  h a t - i o n  i rradia t ion  t o  25 @a produced very small 
c a v i t i e s  i n  20% CW material, but a bimodal d i s t r ibu t ion  i n  

annealed material.  Dislocation dens i t i e s  changed r a p i d l y  up 

t o  5 dpa, saturating a t  *25 dpa. 

3 .  Correlation o f  Charged Par t ic le  and Neutron-Induced Radiation 

Damage: The ADIP Experiment Revisited (HEDL) 167 

A reanalysis,  including recent neutron data, of a charged 
par t i c l e  i rradia t ion  in tercorre la t ion  program carried out  

several years ago suggests tha t  the  in jec ted  i n t e r s t i t i a l  or 
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a related phenomennn exerts  a pronounced inf luence on ion- 

induced swelling. 

in terpre ta t ion  of ion i rradia t ion  experiments employed t o  
study the  e f f e c t  of heZium o r  composition on swelling. 

This must be considered in the  conduct and 

4. Void Swelling of Proton-Irradiated Stainless Steel at Large 
Displacement Levels (U. o f  Missouri-Rolla and HEDL) 

Step height measurements on 316 SS irradiated with 140-keV 

protons a t  625OC showed swelling saturat ion occurred near 
260%. 

237 

5. Dependence of Swelling of Fe-Ni-Cr Alloys on Chromium and 
Nickel Content (HEDL) 221 

l i ~ o  neutron i rradia t ion  experiments show tha t  the  swelling of 
Fe-Ni-Cr a l loys  is sens i t ive  t o  both Ni and Cr content, i n  
agreement wi th  ion bombardment s tudies .  
also appears t o  be sens i t i ve  t o  composition. 

Dislocation densi ty  

ix 
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