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ABSTRACT 

A system is described for use in homogenizing poly- 

and single crystal metal samples at temperatures up to 

about 1300°C. The furnace tube may be evacuated to a 

dynamic vacuum of to torr. A provision exists 

for pushing the sample from the hot zone into a zone 

the walls of which are at room temperature. 
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I n  o r d e r  t o  p r e p a r e  chemica l ly  homogeneous specimens of  

s o l i d  a l l o y s  i t  i s  f r e q u e n t l y  n e c e s s a r y  t o  h e a t  c a s t  i n g o t s  t o  

a  t empera tu re  j u s t  under  t h e  s o l i d u s  and t h e n  ho ld  them a t  t h i s  

t empera tu re  f o r  t imes  a s  long  a s  s e v e r a l  hundred hou r s .  I n  t h . i s  

c o n n e c t i o n ,  w e  have cons t ' r uc t ed  an a p p a r a t u s  which h a s  been used  

p r i m a r i l y  t o  homogenize i r o n - b a s e  a l l o y  s i n g l e  c r y s t a l s  a t  tem- 

p e r a t u r e s o f  t h e  o r d e r  o f  1200" t o  1 3 0 0 ~ ~ .  The c r y s t a l s  a r e  

commonly 2 . 5  cm i n  diam. by about  7 . 5  cm long  and a r e  grown from 

. t h e  mel t  by a  modi f ied  Bridgman t e c h n i q u e .  -. , 

A photograph of  t h e  a p p a r a t u s  i s  shown i n  F ig .  1. The 

r e t o r t  , i s  a  91 cm long  by 3.8 cm i .d .  , 4.45,  cm 0 . d .  A1203 tube  
J 

(McDanel, r e c r y s t a l l i z e d ,  99% A1203) w i t h  ground and p o l i s h e d  

ends .  The furnace  i s  46 cm i n  l e n g t h  w i t h  a  35 cm h e a t e d  zone 

and a  5 cm diam. b o r e .  The P t /40% Rh h e a t i n g  e l emen t s  a r e  non- 

- i n d u c t i v e l y  wound. The ends  o f  t h e  r e t o r t  a r e  ma in t a ined  a t  a  

t empera tu re  n e a r  rooal t empera tu re  by c l o s e  c o n t a c t  w i t h  hol low 

c o p p e r . c l a m - s h e l l s  th rough  which t a p  w a t e r  i s  c o n t i n u o u s l y  c i r -  

c u l a t e d .  The vacuum system c o n s i s t s  o f  a  5 0 0 - l i t e r / m i n .  two- 

s t a g e  mechanical  pump ( n o t  v i s i b l e .  i n  F ig . .  1 )  w i t h .  a  mo lecu l a r  

s i e v e  t r a p  va lve  i n - l i n e .  The pump and s i e v e  t r a p  a r e  connec ted  
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by a  f l e x i b l e  s t a i n l e s s  s t e e l  hose. Excep t ing  t h e  connect ions 

a t  t h e  immediate ends of t h e  r e t o r t ,  a l l  f l a n g e s  i n  t h e  system 

a r e  copper ,gaske ted .  The manifold from t h e  s i e v e  t r a p  valve t o  

t h e  l e f t  end of t h e  r e t o r t  i s  composed of t h e  fo l lowing s t a i n -  

l e s s  s t e e l  f i t t i n g s :  a  n i p p l e ,  a  double-s ided f l ange  w i t h  a  

l e a k - t o - a i r  valve and a  thermocoup1.e gage, a  c r o s s  ( o r  t e e ) ,  a  

bellows and a  s p e c i a l l y  f a b r i c a t e d  f i t t i n g .  The l e f t  e n d o f  

t h e  l a t t e r  .has a 3.8 cm i . d .  bore and i s  TIG welded t o  an . ,8  cm 

diam. f l ange .  A 4.5 cm diam. c o n c e n t r i c  bore a t  t h e  oppos i te  

end (2 .5  cm deep wi th  a  square shoulder  a t  t h e  base)  makes it  

p o s s i b l e t o  s l i p  t h e  f i t t i n g  over t h e  end of t h e  r e t o r t .  A 
\ 

v i t o n  gasket  between t h e  shoulder  and t h e  tube  end provides  f o r  

a  vacuum s e a l .  A s i m i l a r  f i t t i n g  and g a s k e t . i s  used a t . t h e  

r i g h t  hand e n d o f  t h e  r e t o r t .  F i n a l l y ,  t h i s  end i s  c losed  by 

a  blank f l ange  upon which i s  mounted two Conax feed-throughs.  

One of t h e  l a t t e r  accomodates a  Pt /13% Rh thermocouple, t h e  

o t h e r  a  3.2 .mm diam. pol i shed  tantalum rod which i s  used on 

occasions t o  push c r y s t a l s  from t h e  hot  zone i n t o  t h e  water  

cooled 'zone a t  t h e  l e f t  end of t h e  r e t o r t .  C r y s t a l s  a r e  loaded/  

unloaded by removing the  f i t t i n g / b l a n k  f lange/ feed- through 

- assembly on t h e  r i g h t .  

With t h e  c e n t r a l  s e c t i o n  of t h e . r e t o r t  a t  a  temperature.  of  \ .  

a b o u t  1250°C, manifold p ressu res  of near  3x10-' Torr  a r e  achieved.  
t . . 

This  is  s a t i s f a c t o r y  s i n c e  our  c r y s t a l s  a r e  almost always encap- 

s u l a t e d  i n  evacuated quar t z  v i a l s .  I f  t h e  v i t o n  gaske t s  a r e ,  

rep laced  by permanent metal- to-ceramic s e a l s  ( T o r r  Sea l  has  been 



ve ry  e f f e c t i v e  f o r  t h i s  purpose)  and t h e  f l a n g e  w i t h  f e e d -  

throughs  is. r e p l a c e d  by a  p l a i n  b l ank  f l a n g e ,  t h e n  mani fo ld  

p r e s s u r e s  of  a t  l e a s t  Z X I O - ~  t o r r  a r e  reached under c o n d i t i o n s  

s i m i l a r  t o  t h o s e  j u s t  g iven .  

We a r e  g r a t e f u l  t o  M r .  Gaylord stowe f o r  a s s i s t a n c e  i n  

t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f '  t h i s  a p p a r a t u s ,  and t o  M r .  

Alex Litwinchuk f o r  de s ign ing  and f a b r i c a t i n g  t h e  suppor t  
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