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Fig. 4--Density composition plots for zinc and tin alloys, 
at 2460C and at their liquidus temperatures.  

a l l oy  tn the s y r i n g e  was  7.5 wt pc t  Zn, which Is  the  
compos i t i on  midway  be tween the o v e r a l l  a l loy  c o m p o -  
s i t ion  and the ZnSn eu tec t tc .  The t r a c e r  a l l oy  was in -  
j e c t e d  when the t ip  of the  s y r i n g e  had jus t  r e a c h e d  the 
7.5 wt pc t  l iquidus  t e m p e r a t u r e ,  c o r r e s p o n d i n g  to about 
25 pc t  weight  so l id  at  tha t  point  in the cas t ing .  

A typ ica l  m a c r o s t r u c t u r e  of a s p e c i m e n ,  which was 
quenched dur ing  growth,  i s  shown in Fig .  2. The f i g -  
u re  shows the shape  and f o r m  of the eu tec t l c  and den-  
d r i t i c  f ron t s  dur ing  the f r e e z i n g  p r o c e s s .  Samples  
we re  cooled  a t  d i f f e ren t  r a t e s  by  changing the a i r  c o o l -  
ing p r e s s u r e .  The a u t o r a d t o g r a p h s  for  the d i f f e ren t  

cool ing r a t e s  a r e  shown in Fig .  3. These  s a m p l e s  we re  
not  quenched dur ing  growth.  The mot ion  of the r a d i o -  
ac t ive  m a t e r i a l  can c l e a r l y  be seen ,  a s  can  the depen -  
dence  of flow on the t i m e  b e f o r e  o n s e t  of the eu tec t l c  
f ron t .  T h e r e  was an ind ica t ion  that  r a d i o a c t i v e  l iquid 
had r e a c h e d  the bulk l iquid  in the s a m p l e  which was 
cooled  s lowes t .  

The de ns i t y  of the Zn-Sn a l loys  we re  m e a s u r e d  
a ga in s t  compos i t fon  at  cons tan t  t e m p e r a t u r e ,  and 
a ga in s t  t e m p e r a t u r e  at  cons tan t  compos i t i on  us ing 
convent ional  spec i f i c  g rav f ty  bo t t l e s .  The r e s u l t s  
e x t r a p o l a t e d  to the l fquidus a r e  shown in Fig.  4. The 
t e m p e r a t u r e  coef f ic ien t  of the  d e n s i t y  was m e a s u r e d  
to be 8.487 • 10 .4 g / c u  c m / d e g  C. 

DISC USSION 

F r o m  the a u t o r a d i o g r a p h s ,  Fig .  3, i t  can be seen  
tha t  g r a v i t a t i o n a l  f lu id  f low o c c u r s  and tha t  the  d i r e c -  
t ion of mot ion  is  in p a r t  upwards  in the  p a r t i a l l y  so l id  
r eg ion .  This  i s  the d i r e c t i o n  to be expec ted  f r o m  the 
de ns i t y  m e a s u r e m e n t s .  It should be  noted that  flow in 
mos t  o the r  a l l oy  s y s t e m s ,  whe re  the d e n s i t i e s  of the  
component  m a t e r i a l s  a r e  v e r y  d i f fe ren t ,  would be  e x -  
pec ted  to be m o r e  p ronounced  than the flow found in 
t h e s e  e x p e r i m e n t s .  The de ns i t y  of pu re  t in  (6.84 
g / c u  cm at  420~ 6 i s  a l m o s t  i den t i ca l  to that  of pu re  
z inc  (6.66 g / c u  cm at  420~ e. So that  l i t t l e  change in 
de ns i t y  is  to be expec ted  with change in compos i t i on  
in th i s  a l l o y .  

The a u t o r a d t o g r a p h s ,  Fig .  3, a l so  show that  t h e r e  
i s  some  flow within the p a r t i a l l y  so l id  r e g i o n  t oward  
the eu tec t tc  i n t e r f a c e ,  a s  i s  to be expec ted  due to the 
vo lume con t r ac t i on  as  the r e m a i n i n g  l iquid f r e e z e s /  

C o n c u r r e n t  e x p e r i m e n t s  on m a c r o s e g r e g a t i o n  s ind i -  
ca te  tha t  the  m a c r o s e g r e g a t t o n  in t h e s e  a l loys  i s  tha t  
expec ted  f r o m  the g r a v i t a t i o n a l  f lu id  mot ion.  
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Correction to M e t .  T r a n s . ,  1973, vo l .  4: 

The  C h r o m i u m - P l a t i n u m  Cons t i tu t ion  D i a g r a m ,  by R. M. W a t e r s t r a t ,  pp .  1585-92.  

F i g .  10 and F ig .  12, P a g e s  1590 and 1591 

F i g s .  10 and 12 should be in t e rchanged .  The cap t i ons ,  a s  pub l i shed ,  a r e  c o r r e c t .  
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