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EXAMIEATION OF NILNE-YTAR om ~ ~ 1 3 7 ~ 1  SOURCE CAPSTJLE - 

K, W. Haft '  

Abstract  

A 1540-curie Cs137Cl source made i n  March 1954 and placed i n  
se rv i ce  a t  t h e  Oak Ridge I n s t i t u t e  of Nuclear Studies  i n  1955 
was opened and examined t o  determine t h e  e f f e c t s  of aging and 
continuous exposure t o  Cs137Cl and gmna r a d i a t i o n .  
dence of corrosion o r  d e t e r i o r a t i o n  of t h e  source capsule 
could be de tec ted  by me ta l lu rg ica l  examinations. 

No ev i -  

A 1540-curie C S ~ ~ ~ C I  source made i n  March 1954 and placed i n  se rv i ce  ah 
the Oak Ridge I n s t i t u t e  of Nuclear S tudies  was obtained f o r  t e s t i n g  t o  
determine aging e f f e c t s  on sba in l e s s  steel  r ad ioac t ive  source capsules  
over long per iods  of time. The source had been i n  continuous use i n  a 
t e l e the rapy  machine s ince  1955, 

H i s t o r i c a l l y ,  t h i s  source was t h e  f i rs t  Cs137Cl source of g r e a t e r  than  
1000 c u r i e s  t o  be b u i l t  by Oak Ridge Nat ional  Laboratory.  
two C S ~ ~ ~ C L  p e l l e t s  measuring 1,250 i n .  i n  diameter and 0.531 i n .  and 
0.504 i n .  high,  r e s p e c t i v e l y .  
and contained 760 and 780 c u r i e s ,  r e spec t ive ly ,  f o r  a t o t a l  of 15140 c u r i e s .  

11; contained 

The p e l l e t s  weighed 33.07 g and 27.86 g 

The source w a s  encapsulated i n  two concentr ic  s t a i n l e s s  steel. con ta ine r s .  
The inner  capsule was of type 316 s t a i n l e s s  s t e e l ,  2.575 i n .  long, l .500 i n .  
OD, and 1.260 i n .  I D .  The window th ickness  w a s  0.020 111. The inrier cap- 
su l e  was plugged with a 316 s t a i n l e s s  s t e e l  plug -1.5 i n .  long and sealed 
with Easy-Flo s i l v e r  solder. The ou te r  capsule  w a s  of type 316 s t a i n l e s s  
s t e e l ,  3.265 i n .  long, 1.750 i n .  OD, and 1.520 in. ID. The window 'chick- 
ness  was 0.020 i n .  The cap f o r  t h e  ou te r  capsule w a s  a tinreaded p lug  of 
410 s t a i n l e s s  s t e e l  and w a s  sea led  with fUl-Sta te  N o .  430 s i l v e r  bcaririg 
so lde r .  Figure 1 i s  a c ross  s e c t i o n a l  view of 'chis source ,  

The source was ranoved from the t e l e the rapy  machine head and v i s u a l l y  i n -  
spected.  
corrosion o r  any sort of d i sco lo ra t ion  could be de t ec t ed .  The outer  cap- 
su l e  smeared 1920 dis/rnin. 

The capsule  appeared i n  exce l l en t  condi t ion,  and no s igns  of 

'Ilne source wits next sub,jected t o  a vacuum leak  t e s t .  The source was 
jmnersed i n  e thylene  g lycol  i n  a g l a s s  vacuum v e s s e l .  The pressure  above 
the  source vas reduced t o  -25 i n .  Hg (3 i n .  Hg  abso lu t e ) ,  a D d  t he  source 



w a s  observed f o r  a stream of biibbles. TJo l e a k s  were de tec ted  by t h i s  
method, which has  a s e n s i i i v i t y  of approximately 5 x lO-'cc/sec. The 
outer  capsule w a s  then  sawed open. Daring the course of t h i s  operat ion,  
che s a w  blade c u t  o f f  a corner  ol" t h e  inne r  capsule ,  and t h e  inner  cap- 
su l e  leaked i n  t h e  area of the c u t .  No o ther  l eaks  were observed by Lhe 
vacuum leak t e s t  method, however. 

A v i s u a l  examination of t h e  e x t e r i o r  of i h e  inner  capsule reveal-ed no 
evidence of cor ros ion  o r  d e t e r i o r a t i o n  of t h e  capsule .  'The capsule smeared 
5 x lo5 dis/rnin. 
v e r i e n t  l y  sawed open. 

Tiis high smear i s  a r e s u l t  of the S O U T C ~ ' S  being i n 4 -  

YPe inner  capsule of Lhe sou~ce was then opened. The source p e l l e t  sw- 
face  appeared similar t o  t h a t  of a new p e l l e t .  The p e l l e t  had. a white 
t o  gray color wit'n a mot-bled brown s t r e a k  near one edge. The edges of 
t h e  source p e l l e t  and inner  wall- of t he  capsule a t  -the edge of t h e  p e l l e t  
had a d i s t i n c t i v e  brown color. liowever, upon removal of t h e  p e l l e t s  frofii 
t h e  capsule it w a s  observed t h a t  the upper edge of the p e l l e t  and t h e  
adjacenl; area on the capsule were the only a f f ec t ed  a r e a s .  It i s  suspected 
t h a t  the area d i sco lo ra t ion  w a s  caused by hea-ti.:ng during t h e  o r i g i n a l  
s ea l ing  of t h e  capsule .  The i n s i d e  of t h e  capsule and t h e  window area 
of t h e  capsule were as b r igh t  and shiny as new m a t e r i a l .  Inspec t ion  of 
t h e  capsule under 80x magnif icat ion d id  not  r e v e a l  aw p i - t t i n g  or cracking 
of t he  in s ide  sur faces  of t h e  capsule  o r  window.. 

The c.tpsule w a s  decontaminated by u l i r a s o n i c  cle.sning i n  water, and a 
photograph of  t h e  capsule at 8 0 X  magnif icat ion was made (Fig.  2 ) .  

The capsule was "ilien sect ioned and me ta l lu rg ica l  s t u d i e s  were made. 
Figures  3, 4 ,  and 5 are lOOX magniPication photomicrographs made of t h e  
crys'iall.i-rie s t r u c t u r e  of t h e  rnateri-al. No  evidevlce of change i n  crys-  
ta1l.j.m s t r u c t u r e  or de te i , i o ra t ion  of t he  capsule ~ r a l l  or  wi.ndow can be seen. 
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