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Method  of  casting  melts  of  materials,  the  course  of  solidification  of  which  comprises  an  expansion  followed  by  a 
contraction. 

©  The  invention  relates  to  a  method  of  casting  such  melts  of 
materials,  the  course  of  solidification  of  which  comprises  an 
expansion  followed  by  a  contraction,  for  example  grey  iron  alloys, 
nodular  iron,  etc.  The  molten  material  is  supplied  to  the  mould 
cavity  (2)  in  a  mould  (1  )  via  one  or  more  sprues  (5)  with  following 
inlets  (7)  in  direct  communication  with  the  mould  cavity  (2),  after 
which  the  connection  of  the  mould  cavity  (2)  to  the  environment  is 
blocked  at  a  moment  selected  so  that  at  least  some  of  said 
expansion  and  following  contraction  takes  place  in  the  space 

^   closed  by  said  blocking.  What  is  characteristic  of  the  inventions  is 
^   that  the  blocking  is  brought  about  by  cooling  a  portion  of  the  spure 

(5)  so  that  a  solidified  plug  of  material  (10)  is  formed  in  the  spure 
^   (5)  before  the  material  present  in  the  inlet  (7)  solidifies. 
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T h e   invention  relates  to  a  method  of  casting  such  melts  of 
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nodular  iron,  etc.  The  molten  material  is  supplied  to  the  mould 
cavity  (2)  in  a  mould  (1)  via  one  or  more  sprues  (5)  with  following 
inlets  (7)  in  direct  communication  with  the  mould  cavity  (2),  after 
which  the  connection  of  the  mould  cavity  (2)  to  the  environment  is 
blocked  at  a  moment  selected  so  that  at  least  some  of  said 
expansion  and  following  contraction  takes  place  in  the  space 
closed  by  said  blocking.  What  is  characteristic  of  the  inventions  is 
that  the  blocking  is  brought  about  by  cooling  a  portion  of the  spure 
(5)  so  that  a  solidified  plug  of  material  (10)  is  formed  in  the  spure 
(5)  before  the  material  present  in  the  inlet  (7)  solidifies. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  the   c a s t i n g   o f  

m e l t s   of  m a t e r i a l s ,   the   c o u r s e   of  s o l i d i f i c a t i o n   o f  

which   c o m p r i s e s   an  e x p a n s i o n   f o l l o w e d   by  a  c o n t r a c t i o n ,  

f o r   e x a m p l e   g r ey   i r o n   a l l o y s   or  n o d u l a r   i r o n .  

The  c h a n g e s   in  vo lume  wh ich   m a t e r i a l s   of  the   s a i d  

k i n d   u n d e r g o   d u r i n g   c o o l i n g   of  a  m e l t   of  the   m a t e r i a l ,  

f o l l o w   a  common  p a t t e r n   to  a  g r e a t e r   or  l e s s e r   e x t e n t .  

If   the   i n i t i a l   t e m p e r a t u r e   of  the   m e l t   is  s u f f i c i e n t l y  

h i g h ,   a  c o n t r a c t i o n   of  the   m a t e r i a l   in  the   l i q u i d   p h a s e  

is  f i r s t   o b t a i n e d   d u r i n g   c o o l i n g .   Then  an  e x p a n s i o n  

f o l l o w s ,   a f t e r   which   a  s e c o n d a r y   c o n t r a c t i o n   o c c u r s   down 

to  the  s p e c i f i c   vo lume  of  the   m a t e r i a l   in  the   s o l i d i f i e d  

s t a t e .   C a s t i n g   of  m e l t s   of  m a t e r i a l s   of  the   s a i d   k i n d  

t a k e s   p l a c e   in  c e r t a i n   c a s e s   u n d e r   such  t e m p e r a t u r e  

c o n d i t i o n s   t h a t   d u r i n g   the  c o u r s e   of  the  c o o l i n g ,   t h e  

c a s t i n g   m e l t   u n d e r g o e s   bo th   s a i d   i n i t i a l   c o n t r a c t i o n   a n d  

the   f o l l o w i n g   e x p a n s i o n   and  s e c o n d a r y   c o n t r a c t i o n .   I n  

o t h e r   c a s e s ,   the   c a s t i n g   t a k e s   p l a c e   w i t h   a  t e m p e r a t u r e  

of  the   m e l t   s e l e c t e d   so  t h a t   o n l y   an  e x p a n s i o n   f o l l o w e d  

by  a  c o n t r a c t i o n   is  o b t a i n e d   d u r i n g   the  c o u r s e   of  t h e  

c o o l i n g   and  s o t i d i f i c a t i o n .  T h e   c h a n g e s   in  vo lume  w h i c h  

o c c u r   d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n   make  i t  

n e c e s s a r y ,   in  bo th   c a s e s ,   to  t a k e   p r e c a u t i o n s   to  p r e v e n t  

the   f o r m a t i o n   of  c a v i t i e s ,   s o - c a l l e d   p i p e s   in  t h e  

f i n i s h e d   c a s t i n g .  

The  m e t h o d   most   commonly   used  to  p r e v e n t   the  f o r m a -  

t i o n   of  c a v i t i e s   in  the   c a s t i n g s   c a u s e d   by  the  s h r i n k a g e  

d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n   is  to  form  the   c a s t -  

ing  s y s t e m   w i t h   a  f e e d   s y s t e m ,   t h a t   is  to  say  to  c o n n e c t  

the   mould   c a v i t y   in  the   mould  to  one  or  more  f e e d e r s  

from  which   m e l t   is  s u p p l i e d   at  the   r a t e   and  in  the  a m o u n t  



which   is  r e q u i r e d   to  c o m p e n s a t e   f o r   c o n t r a c t i o n   w h i c h  

o c c u r s   d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n .   F o r m i n g  t h e  

c a s t i n g   s y s t e m   w i t h   a  f e e d   s y s t e m   i n v o l v e s   a  c o m p l i c a -  

t i o n .   The  d e s i g n   and  p l a c i n g   of  the   f e e d e r s   r e q u i r e s  

c a r e f u l   c o n s i d e r a t i o n ;   the   d i m e n s i o n s   of  the  m o u l d  

i n c r e a s e ;   o u t p u t   is  l o w e r   and  c l e a n i n g   and  a f t e r - t r e a t -  

ment  of  the   c a s t i n g   i n v o l v e   more  l a b o u r .  

A c c o r d i n g   to  a n o t h e r   known  m e t h o d ,   t he   e x p a n s i o n  

of  t he   m e l t   d u r i n g   the   c o u r s e   of  the   s o l i d i f i c a t i o n   i s  

used   to  c o m p e n s a t e   f o r   the   f o l l o w i n g   c o n t r a c t i o n .   A c c o r d -  

ing  to  t he   known  m e t h o d ,   t h i s   is  a c h i e v e d   by  d i m e n s i o n -  

ing  the   i n l e t   to  the   mould   c a v i t y   so  t h a t   t h i s   s o l i d -  

i f i e s   at  a  moment  s e l e c t e d   so  t h a t   the   e x p a n s i o n   of  t h e  

m e l t   d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n   t a k e s   p l a c e  

in  the   mould   c a v i t y   c l o s e d   by  means  of  t he   s o l i d i f i e d  

i n l e t .   In  t h i s   c a s e ,   the   e x p a n s i o n   l e a d s   to  an  i n c r e a s e  

in  p r e s s u r e   wh ich   c a u s e s   a  r e s i l i e n t   c o m p r e s s i o n   of  t h e  

mould  w a l l s .   S i n c e   t he   d e f o r m a t i o n   of  t he   mould  w a l l s  

l i e s   w i t h i n   t he   r e s i l i e n t   r a n g e ,   the   mould   t e n d s   t o  

r e t u r n   to  i t s   o r i g i n a l   s h a p e ,   which   means  t h a t   the   c a s t -  

ing  is  a l s o   c o m p r e s s e d ,   wh ich   p r e v e n t s   the   f o r m a t i o n   o f  

c a v i t i e s   in  the   c a s t i n g .   In  c e r t a i n   c a s e s ,   the   m e t h o d  

means  t h a t   the   need   f o r   f e e d e r s   is  c o m p l e t e l y   e l i m i n a t e d ,  

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

l i m i t e d   e x t e n t .   The  me thod   d e s c r i b e d   above   is  p r a c t i s e d  

in  some  d i f f e r e n t   m o d i f i c a t i o n s ,   t h r e e   of  wh ich   w i l l   b e  

d i s c u s s e d   in  more  d e t a i l   b e l o w .  

One  form  of  c a r r y i n g   out   the   known  m e t h o d   i s  

p r a c t i s e d   w i t h   c a s t i n g s   w i t h  t h i n   m a t e r i a l   and  whe re   t h e  

i n i t i a l   t e m p e r a t u r e   of  the   m e l t   is  so  h igh   t h a t   t h e  

c o u r s e   of  t he   c o o l i n g   b e g i n s   w i t h   a  c o n t r a c t i o n   in  t h e  

m e l t .   The  i n l e t   to  the   mould  c a v i t y   is  d i m e n s i o n e d   s o  

t h a t   the   i n l e t   is  c a u s e d   to  s o l i d i f y   f i r s t   at  such  a 

t e m p e r a t u r e   of  t he   m e l t   t h a t   i t s   i n i t i a l   c o n t r a c t i o n  

c e a s e s   and  the   c o u r s e   of  the   e x p a n s i o n   b e g i n s   d u r i n g   t h e  



c o n t i n u e d   s o l i d i f i c a t i o n .   This   means  t h a t   a  c e r t a i n  

f e e d   from  the   c a s t i n g   s y s t e m   t a k e s   p l a c e   d u r i n g   t h e  

i n i t i a l   s t a g e   of  the   c o u r s e   of  c a s t i n g   to  c o m p e n s a t e  

f o r   the   i n i t i a l   c o n t r a c t i o n   of  the  m e l t .   As  a  r e s u l t  

of  s a i d   d i m e n s i o n i n g   of  the   i n l e t ,   the   c o n n e c t i o n  

b e t w e e n   the   c a s t i n g   s y s t e m   and  the   mould  c a v i t y   i s  

b l o c k e d   as  a  r e s u l t   of  the   f a c t   t h a t   the   m e l t   s o l i d -  

i f i e s   in  t he   i n l e t   at  the   moment  when  the   e x p a n s i o n  

b e g i n s ,   wh ich   l e a d s   to  an  i n c r e a s e   in  p r e s s u r e   in  t h e  

mould  c a v i t y   as  a  r e s u l t   of  wh ich   the   r e s i l i e n t  

c h a n g e s   in  s h a p e   of  t he   mould  w a l l s ,   m e n t i o n e d   e a r l i e r ,  

t a k e   p l a c e .  

A  s e c o n d   form  of  c a r r y i n g   out   the   known  me thod   i s  

p r a c t i s e d   w i t h   l a r g e r   c a s t i n g s   and  whe re   the   i n i t i a l  

t e m p e r a t u r e   of  the   m e l t   is  s e l e c t e d   so  t h a t   c o n t i n u e d  

c o o l i n g   of  t he   m e l t   t a k e s   p l a c e   w i th   e x p a n s i o n   f o l l o w e d  

by  a  c o n t r a c t i o n .   The  i n l e t   to  the   mould  c a v i t y   i s  

d i m e n s i o n e d   so  t h a t   the   i n l e t   s o l i d i f i e s   or  " f r e e z e s "  

as  soon  as  the   mould  c a v i t y   is  f i l l e d   w i t h   m e l t .   The  

c o n t i n u e d   c o u r s e   of  the   s o l i d i f i c a t i o n   t h u s   b e g i n s   w i t h  

an  e x p a n s i o n   f o l l o w e d   by  a  c o n t r a c t i o n .   With  t h i s   f o r m  

of  e x e c u t i o n   of  the   m e t h o d ,   the   need  f o r   f e e d e r s   i s  

c o m p l e t e l y   a v o i d e d .  

A  t h i r d   form  of  e x e c u t i o n   of  the   known  me thod   i s  

p r a c t i s e d   when  c a s t i n g   in  mou lds   where   the   mould  s a n d  

is  o n l y   a b l e   to  t a k e   up  a  l i m i t e d   i n c r e a s e   in  p r e s s u r e  

t h r o u g h   r e s i l i e n t   c o m p r e s s i o n   of  the  mould  w a l l s .   The 

i n l e t   to  t he   mould  c a v i t y   is  d i m e n s i o n e d   so  t h a t   a 

c e r t a i n   f u r t h e r   f e e d i n g   of  m e l t   to  the   c a s t i n g   s y s t e m  

t a k e s   p l a c e   d u r i n g   the   e x p a n s i o n   p h a s e   of  the   m e l t ,   t h e  

i n l e t   b e i n g   c a u s e d   to  s o l i d i f y   at  such  a  t e m p e r a t u r e  
t h a t   t he   c o n t i n u e d   e x p a n s i o n   d u r i n g   the   c o u r s e   of  t h e  

s o l i d i f i c a t i o n   l e a d s   to  such   an  i n c r e a s e   in  p r e s s u r e   i n  

the  mould   c a v i t y   t h a t   the   f o l l o w i n g   c o m p r e s s i o n   of  t h e  

mould  w a l l s   l i e s   w i t h i n   the  e l a s t i c   r a n g e .   The  d i f f i -  



c u l t i e s   in  f i n d i n g   the  c o r r e c t   d i m e n s i o n   of  the   i n l e t  

when  p r a c t i s i n g   t h i s   m o d i f i c a t i o n   a re   g r e a t e r   t han   w i t h  

the   m o d i f i c a t i o n s   m e n t i o n e d   e a r l i e r   and  g e n e r a l l y   p r e -  

s u p p o s e   the   c a r r y i n g   out   of  p r a c t i c a l   t e s t s   to  f i n d   a 

s u i t a b l e   d i m e n s i o n .  

As  can  be  s een   from  the   d e s c r i p t i o n   g i v e n   above   o f  

the   m e t h o d s   w h e r e b y   the   e x p a n s i o n   d u r i n g   the   c o u r s e   o f  

s o l i d i f i c a t i o n   is  used   to  c o m p e n s a t e   f o r   the   f o l l o w i n g  

c o n t r a c t i o n ,   t he   m e t h o d s   a re   b a s e d   on  an  a c c u r a t e   a n d  

c o r r e c t   d i m e n s i o n i n g   of  the   i n l e t   to  t he   mould  c a v i t y  

so  t h a t   the   m e l t   in  the   i n l e t   s o l i d i f i e s   or  " f r e e z e s "  

at   the   r i g h t   moment .   As  a  c o n s e q u e n c e   of  t h i s ,   the   i n -  

l e t   d e t e r m i n e s   the   d i m e n s i o n s   f o r   the   who le   c a s t i n g  

s y s t e m ,   s i n c e   the   d i m e n s i o n s   of  the   s p r u e   and  r u n n e r  

must   be  in  a  c e r t a i n   r e l a t i o n s h i p   to  the   a r e a   of  t h e  

i n l e t .   This   is  an  i m p o r t a n t   d i s a d v a n t a g e   of  the   m e t h o d s  

in  q u e s t i o n   and  r e s t r i c t s   the   p o s s i b i l i t i e s   f o r   t h e  

o p t i m u m   d i m e n s i o n i n g   of  the   c a s t i n g   s y s t e m .   I t   i s  

a c t u a l l y   a  d e s i d e r a t u m   to  be  a b l e   to  d i m e n s i o n   the   c a s t -  

ing  s y s t e m   so  t h a t   the   mos t   r a p i d   f i l l i n g   p o s s i b l e   o f  

t h e ' m o u l d   c a v i t y   is  o b t a i n e d .   I f   t he   f i l l i n g   of  t h e  

mould  c a v i t y   w i t h   m e l t   t a k e s   p l a c e   too  s l o w l y ,   t h e n  

a p a r t   f rom  u n d e s i r a b l e   t e m p e r a t u r e   v a r i a t i o n s   in  t h e  

m e l t ,   t h e r e   is  a l s o   t he   r i s k   t h a t   the   gas  g e n e r a t i o n  

which   t a k e s   p l a c e   on  c o n t a c t   of  the   m e l t   w i t h   the  c o r e  

may  go  o u t   i n t o   t he   mould  c a v i t y   i n s t e a d   of  l e a v i n g  

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

t he   c o r e .   The  r e q u i r e m e n t   of  r a p i d   f i l l i n g   of  the   m o u l d  

c a v i t y   w i t h   m e l t   w h i l e   at   t he   same  t ime   the   d i m e n s i o n s  

of  t he   i n l e t   s h o u l d   be  a d a p t e d   f o r   s o l i d i f i c a t i o n   at  t h e  

c o r r e c t   moment  can  l e a d   to  a  ve ry   l a r g e   number   of  i n l e t s  

h a v i n g   to  be  p r o v i d e d .   Th is   i n v o l v e s   i n c r e a s e d   w o r k  

d u r i n g   f i n i s h i n g   of  the   c o m p l e t e d   c a s t i n g .   The  d i m e n -  

s i o n s   of  t he   i n l e t   may  s o m e t i m e s   l e a d   to  the   f a c t   t h a t  

the   m e l t   is  s u p p l i e d   to  the   mould  c a v i t y   in  the   form  o f  



j e t s   of  l i q u i d   which   can  have  an  e r o d i n g   e f f e c t   on  t h e  

c o r e   w i t h   d e f e c t s   in  the   f i n i s h e d   c a s t i n g   as  a  r e s u l t .  

A  f u r t h e r   d i s a d v a n t a g e   of  the   s a i d   known  m e t h o d   is  t h e  

d i f f i c u l t y   of  d e t e r m i n i n g   p r e c i s e l y ,   by  d i m e n s i o n i n g  

of  the   i n l e t ,   t he   moment  at  which   the   s o l i d i f i c a t i o n  

s h o u l d   t a k e   p l a c e .   Even  i f   the   i n l e t   is  d i m e n s i o n e d  

c o r r e c t l y ,   v a r i a t i o n s   in  t he   mould  sand   and  v a r y i n g  

t e m p e r a t u r e   c o n d i t i o n s   in  d i f f e r e n t   p a r t s   of  the   m o u l d  

may  l e a d   to  u n w a n t e d   v a r i a t i o n s   in  the   moment  of  s o l i d -  

i f i c a t i o n   f o r   the   v a r i o u s   i n l e t s .  

The  p r e s e n t   i n v e n t i o n ,   which   a l s o   u t i l i z e s   t h e  

e x p a n s i o n   d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n   of  t h e  

m a t e r i a l   m e l t   to  c o m p e n s a t e   f o r   the   f o l l o w i n g   c o n t r a c -  

t i o n ,   has  as  i t s   o b j e c t   to  i n d i c a t e   a  me thod   w h e r e b y  

the   a b o v e - m e n t i o n e d   d i s a d v a n t a g e s   of  the   known  m e t h o d  

a re   a v o i d e d   and  wh ich   t h u s   p e r m i t s   f u l l   f r e e d o m   w i t h  

r e g a r d   to  t he   d i m e n s i o n i n g   of  the   c a s t i n g   s y s t e m ,  

r e n d e r s   p o s s i b l e   the   use  of  f e w e r   i n l e t s   and  p e r m i t s  

a  p r e c i s e   d e t e r m i n a t i o n   of  the   moment  at  which   b l o c k i n g  
of  t he   c a s t i n g   s y s t e m   s h a l l   t a k e   p l a c e   to  u t i l i z e   t h e  

e x p a n s i o n   of  the   m e l t   f o r   the   p u r p o s e   of  c o m p e n s a t i n g  

f o r   s h r i n k a g e .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   t h i s   o b j e c t   is  a c h i e v e d  

by  the   c h a r a c t e r i z i n g   f e a t u r e s   g i v e n   in  the   f o l l o w i n g  

p a t e n t   c l a i m s .  

The  i n v e n t i o n   is  d e s c r i b e d   b e l o w ,   on  the   one  h a n d  

in  i t s   g e n e r a l   a p p l i c a t i o n   and  on  the   o t h e r   hand  a s  

a p p l i e d   to  t h r e e   m o d i f i c a t i o n s   c o r r e s p o n d i n g   to  t h e  

t h r e e   m o d i f i c a t i o n s   d e s c r i b e d   in  c o n n e c t i o n   w i t h   t h e  

known  m e t h o d ,   and  f i n a l l y   in  c o n n e c t i o n   w i t h   a  c o n c r e t e  

e x a m p l e   of  e m b o d i m e n t ,   i l l u s t r a t e d   d i a g r a m m a t i c a l l y   i n  

the   a c c o m p a n y i n g   f i g u r e   which   shows  a  s e c t i o n   t h r o u g h  

a  mould  w i t h   mould  c a v i t y ,   c o r e   and  c a s t i n g   s y s t e m   w i t h  

p o u r i n g   g a t e .  

As  can  be  s een   from  the   p r e a m b l e   to  p a t e n t   c l a i m   1 ,  



the   i n v e n t i o n   is  i n t e n d e d   to  be  used   d u r i n g   the   c a s t i n g  

of  m e l t s   of  m a t e r i a l s   w h i c h ,   d u r i n g   the   c o u r s e   o f  

s o l i d i f i c a t i o n ,   u n d e r g o   an  e x p a n s i o n   f o l l o w e d   by  a 

c o n t r a c t i o n ,   f o r   e x a m p l e   g r ey   i r o n   a l l o y s ,   n o d u l a r  

i r o n ,   e t c .   The  m o l t e n   m a t e r i a l   is  s u p p l i e d   to  t h e  

mould  c a v i t y   in  t he   mould  v i a   one  or  more  s p r u e s   w i t h  

f o l l o w i n g   i n l e t s   in  d i r e c t   c o m m u n i c a t i o n   w i t h   t h e  

mould   c a v i t y .   The  c o n n e c t i o n   of  the   mould  c a v i t y   t o  

the   e n v i r o n m e n t   is  t hen   b l o c k e d   at  a  moment  s e l e c t e d  

so  t h a t   at  l e a s t   some  of  s a i d   e x p a n s i o n   and  f o l l o w i n g  

c o n t r a c t i o n   t a k e s   p l a c e   in  t he   s p a c e   c l o s e d   by  s a i d  

b l o c k i n g .   What  is  c h a r a c t e r i s t i c   of  the   i n v e n t i o n   i s  

t h a t   the   b l o c k i n g   is  b r o u g h t   a b o u t   by  c o o l i n g   of  a 

p o r t i o n   of  t he   s p r u e   so  t h a t   a  s o l i d i f i e d   p lug   o f  

m a t e r i a l   is  f o r m e d   in  the   s p r u e   b e f o r e   t he   m a t e r i a l  

p r e s e n t   in  t he   i n l e t   s o l i d i f i e s .   A c c o r d i n g   to  a  p r e -  
f e r r e d   form  of  e x e c u t i o n   of  t he   i n v e n t i o n ,   t h i s   c o o l -  

ing  is  b r o u g h t   a b o u t   by  i n s e r t i n g   a  p lug   of  s a n d   i n  

the   s p r u e .   The  c o n s e q u e n c e   of  t h i s   is  t h a t   the   m e l t  

i m m e d i a t e l y   b e g i n s   to  s o l i d i f y   a d j a c e n t   to  the   s a n d  

p lug   so  t h a t   a  s o l i d i f i e d   p lug   of  m a t e r i a l ,   c l o s i n g  

the   s p r u e ,   is  q u i c k l y   f o r m e d .   The  c o u r s e   of  s o l i d i f i c a -  

t i o n   and  f o r m a t i o n   of  t he   p lug   of  m a t e r i a l   c l o s i n g   t h e  

s p r u e   a r e   a c c e l e r a t e d   by  f o r m i n g   the   p l u g   of  sand   w i t h  

an  end  n a r r o w i n g   in  a  t a p e r .   The  c a s t i n g   s y s t e m   is  t h u s  

s e p a r a t e d   f rom  the   e n v i r o n m e n t   and  the   i n c r e a s e   i n  

p r e s s u r e   which   is  o b t a i n e d   on  e x p a n s i o n   of  the   m e l t  

d u r i n g   t he   c o u r s e   of  s o l i d i f i c a t i o n   is  c a u s e d   to  a c t  

in  t he   w h o l e   c a s t i n g   s y s t e m ,   i n c l u d i n g   the   mould  c a v i t y .  

In  t h i s ,   t he   m e t h o d   a c c o r d i n g   to  t he   i n v e n t i o n   d i f f e r s  

f rom  t he   m e t h o d   p r e v i o u s l y   known.   S i n c e   the   b l o c k i n g  

t a k e s   p l a c e   in  t he   s p r u e   i n s t e a d   of  in  t he   i n l e t ,   t h i s  

can  be  f o r m e d   w i t h   such   o p t i m u m   d i m e n s i o n s   as  a r e  

r e q u i r e d   to  o b t a i n   a  r a p i d   and  s u i t a b l e   f i l l i n g   of  t h e  

mould  c a v i t y .   S i n c e   a  s o l i d i f i e d   p lug   of  m a t e r i a l   i s  



f o r m e d   in  p r a c t i c e   i m m e d i a t e l y   a f t e r   the   p lug   o f  s a n d  

is  i n s e r t e d   in  t h e   s p r u e ,   t he   moment  at  which   the   b l o c k -  

ing  of  the   c a s t i n g   s y s t e m   s h a l l   t a k e   p l a c e   so  t h a t   t h e  

e x p a n s i o n   of  t he   m e l t   d u r i n g   the   c o u r s e   of  s o 1 i d i f i c a -  

t i o n   can  be  used   in  t he   op t imum  m a n n e r ,   can  be  s e l e c t e d  

w i t h   g r e a t   a c c u r a c y .  

D u r i n g   the   c a s t i n g   of  m e l t s   of  m a t e r i a l s ,   t h e  

i n i t i a l   t e m p e r a t u r e   o f  w h i c h  i s   so  h igh   t h a t   the   c o u r s e  

of  c o o l i n g   b e g i n s   w i t h   a  c o n t r a c t i o n ,   i t   is  n e c e s s a r y   t o  

w a i t   b e f o r e   i n s e r t i n g   the   p lug   of  s and   in  the   s p r u e  
u n t i l   the   t e m p e r a t u r e   of  the   m e l t ,   a f t e r   f i l l i n g   of  t h e  

mould  c a v i t y ,   has  sunk  to  the   v a l u e   at  wh ich   the   i n i t i a l  

c o n t r a c t i o n   c e a s e s .   The  moment  f o r   t h i s   can  e a s i l y   be  

d e t e r m i n e d   by  o b s e r v i n g   the   l e v e l   of  the   m e l t   in  t h e  

p o u r i n g   g a t e .   B e c a u s e   of  the   c o n t r a c t i o n   of  the   m e l t ,  

t he   l e v e l   of  t he   m e l t   in  the   p o u r i n g   g a t e   d r o p s   e v e n  

a f t e r   the   mould   c a v i t y   is  f i l l e d .   When  the   t e m p e r a t u r e  
of  the   m e l t   has  d r o p p e d   to  the   v a l u e   at   which   t h e  

i n i t i a l   c o n t r a c t i o n   c e a s e s ,   t he   l e v e l   of  the   m e l t   i n  

the   p o u r i n g   g a t e   c e a s e s   to  d r o p .   The  c o r r e c t   m o m e n t  

f o r   i n s e r t i n g   the   p lug   of  sand   in  the   s p r u e   is  t h e r e -  

f o r e ,   in  t h i s   c a s e ,   the   moment  when  t he   l e v e l   of  t h e  

m e l t   in  the   p o u r i n g   g a t e   c e a s e s   to  d r o p .  

D u r i n g   the   c a s t i n g   of  m e l t s   of  m a t e r i a l s ,   t h e  

i n i t i a l   t e m p e r a t u r e   of  wh ich   is  s e l e c t e d   so  t h a t   c o o l i n g  

of  t he   m e l t   b e g i n s   w i t h   an  e x p a n s i o n ,   t he   p lug   of  s a n d  

must   be  i n s e r t e d   in  the   s p r u e   as  soon  as  the   m o u l d  

c a v i t y   is  f i l l e d   w i t h   m e l t .   Th is   moment  can  a l s o   be  

d e t e r m i n e d   by  o b s e r v i n g   the   l e v e l   of  the   m e l t   in  t h e  

p o u r i n g   g a t e .   When  the   mould   c a v i t y   is  f i l l e d   w i t h   m e l t ,  

the   s i n k i n g   of  the  l e v e l   in  the   p o u r i n g   g a t e   c e a s e s ,  
and  t he   p l u g   s h o u l d   be  i n s e r t e d   in  t he   s p r u e .  

Also   when  a p p l y i n g   the   m e t h o d   a c c o r d i n g   to  t h e  

i n v e n t i o n   to  c a s t i n g   in  t h o s e   m o u l d s   in  which   the   m o u l d .  

sand   is  o n l y   a b l e   to  t a k e   up  a  l i m i t e d   i n c r e a s e  i n  



p r e s s u r e   by  e l a s t i c   c o m p r e s s i o n   of  the   mould  w a l l s ,  

t he   c o r r e c t   moment  f o r   i n s e r t i n g   the   p l u g   of  sand   i n  

the   s p r u e   can  be  d e t e r m i n e d   by  o b s e r v i n g   the   l e v e l   o f  

the   m e l t   in  the   p o u r i n g   g a t e .   With  t h i s   m o d i f i c a t i o n  

of  t he   c a s t i n g   m e t h o d ,   a  c e r t a i n   a f t e r - f e e d   of  m e l t   t o  

the   c a s t i n g   s y s t e m   s h o u l d   t a k e   p l a c e   d u r i n g   the   e x p a n -  
s i o n   of  t he   m e l t   d u r i n g   s o l i d i f i c a t i o n .   The  a f t e r - f e e d  

is  e x p r e s s e d   by  a  r i s e   in  the   l e v e l   of  t he   m e l t   in  t h e  

p o u r i n g   g a t e .   The  m a g n i t u d e   of  the   r i s e   in  l e v e l   a t  

which   the   p lug   of  sand   s h o u l d   be  i n s e r t e d   in  the   s p r u e  
must   be  d e t e r m i n e d   e x p e r i m e n t a l l y .  

The  a p p l i c a t i o n   of  the   m e t h o d   a c c o r d i n g   to  t h e  

i n v e n t i o n   is  d e s c r i b e d   be low  w i th   r e f e r e n c e   to  a n  

e x a m p l e   of  e m b o d i m e n t ,   i l l u s t r a t e d   d i a g r a m m a t i c a l l y   i n  

the   a c c o m p a n y i n g   f i g u r e .   In  t he   f i g u r e ,   a  v e r t i c a l  

s e c t i o n   is  shown  t h r o u g h   a  mould   1,  w i t h   a  m o u l d  

c a v i t y   2  and  a  c o r e   3  i n s e r t e d   in  t h i s .   The  c a s t i n g  

s y s t e m - 4   c o m p r i s e s   a  s p r u e   5,  a  r u n n e r   6  and  a  n u m b e r  

of  i n l e t s   7  in  d i r e c t   c o m m u n i c a t i o n   w i t h   the   m o u l d  

c a v i t y   2.  The  s p r u e   5  is  fed  w i t h   m e l t   t h r o u g h   a  p o u r -  

ing  b a s i n   8  s i t u a t e d   above   the   mould   1.  I n s e r t e d   in  t h e  

mouth  of  t he   s p r u e   5  t h e r e   is  shown  a  p lug   9  of  s a n d  

r o u n d   the   t a p e r e d   end  of  which   a  s o l i d i f i e d   p lug   10 

of  m a t e r i a l   is  i n d i c a t e d .   Thus  the   f i g u r e   i l l u s t r a t e s  

t h a t   s t a g e   of  t he   c o u r s e   of  c a s t i n g   when  the   m o u l d  

c a v i t y   2  is  f i l l e d   w i t h   m e l t   and  b l o c k i n g   of  t h e  

c o n n e c t i o n   w i t h   t he   e n v i r o n m e n t   is  e f f e c t e d ,   so  t h a t  

the   e x p a n s i o n   d u r i n g   t he   c o u r s e   of  s o l i d i f i c a t i o n   t a k e s  

p l a c e   in  t he   s p a c e   c l o s e d   by  means  of  the   p lug   o f  

m a t e r i a l   1 0 .  

In  t he   i n i t i a l   s t a g e   of  c a s t i n g ,   the   mouth  of  t h e  

s p r u e   5  is  c o v e r e d   by  a  s t o p p e r  n o t   shown  in  the   f i g u r e .  

A f t e r   the   t e m p e r a t u r e   of  t he   m e l t   p o u r e d   i n t o   a  p o u r i n g  

l a d l e   and  i n t e n d e d   f o r   c a s t i n g ,   has  been  c h e c k e d ,   t h e  

p o u r i n g   b a s i n   8  is  f i l l e d   w i t h   m e l t .   When  the   l e v e l   o f  



the   m e l t   in  the   p o u r i n g   b a s i n   has  r e a c h e d   a  c e r t a i n  

l e v e l ,   t he   s t o p p e r   is  r e m o v e d ,   w h e r e u p o n   the   m e l t   f l o w s  

via   t he   s p r u e   5,  the   r u n n e r   6  and  the   i n l e t   7  i n t o   t h e  

mould  c a v i t y   2  to  f i l l   t h i s .   P a r a l l e l   w i t h   t h i s ,   t h e  

p o u r i n g   b a s i n   8  is  f i l l e d   w i t h   t he   r e s t   of  t he   m e l t .  

If   t he   c o m p o s i t i o n   of  the   m e l t   and  i t s   t e m p e r a t u r e   a r e  

s e l e c t e d   so  t h a t   the   c o u r s e   of  c o o l i n g   b e g i n s   w i t h   an  

e x p a n s i o n ,   the   p lug   o f  s a n d   9  is  i n s e r t e d   in  the   m o u t h  

of  t he   s p r u e   5  as  soon  as  t he   f i l l i n g   of  the   m o u l d  

c a v i t y   2  is  t e r m i n a t e d .   Th is   l e a d s   p r a c t i c a l l y  

i m m e d i a t e l y   to  a  s o l i d i f i e d   p l u g   of  m a t e r i a l  1 0   b e i n g  

f o r m e d   r o u n d   the   t a p e r e d   end  of  the   p l u g   of  sand   9 .  

C o n t i n u e d   e x p a n s i o n   d u r i n g   the   c o u r s e   of  s o l i d i f i c a t i o n  

t h u s   l e a d s   to  t he   i n c r e a s e   in  p r e s s u r e   in  the   s p a c e  
c l o s e d   by  means  of  the   p l u g   of  m a t e r i a l ,   l e a d i n g   t o  

the   e l a s t i c   c o m p r e s s i o n   of  the   mould  w a l l s   which   p r e v e n t s  
the   f o r m a t i o n   of  c a v i t i e s   in  the   c a s t i n g   d u r i n g   the   c o n -  

t i n u e d   s o l i d i f i c a t i o n .  

In  the   e x a m p l e   of  e m b o d i m e n t   d e s c r i b e d   a b o v e ,   t h e  

c o o l i n g   of  a  p o r t i o n   of  the   s p r u e ,   n e c e s s a r y   a c c o r d i n g  

to  t he   i n v e n t i o n ,   is  b r o u g h t   a b o u t   by  i n s e r t i n g   a  p l u g  

of  s a n d   in  the   mouth  of  the   s p r u e .   The  f a c t   t h a t   t h e  

m a t e r i a l   sand   is  s e l e c t e d   as  a  m a t e r i a l   f o r   the   p lug   i n  

the   p r e f e r r e d   form  of  e m b o d i m e n t   is  b e c a u s e   mould  s a n d  

is  e a s i l y   a v a i l a b l e   in  f o u n d r i e s .   The  p lug   may,  h o w e v e r ,  

e q u a l l y   we l l   c o n s i s t   of  a n o t h e r   m a t e r i a l ,   f o r   e x a m p l e  

g r a p h i t e ,   b r i c k ,   c e r a m i c   or  even  f i b r o u s   m a t e r i a l   o r  

m e t a l   m a t e r i a l .   The  s e l e c t i o n   of  t he   m a t e r i a l   f o r   t h e  

p lug   t h u s   has  no  d e c i s i v e   i m p o r t a n c e .   What  is  i m p o r t a n t  

is  the   r a p i d   c o o l i n g   of  the   m e l t   to  s o l i d i f i c a t i o n   w h i c h  

is  o b t a i n e d   c l o s e   to  t he   p lug   i n s e r t e d   in  the   s p r u e .   T h e  

p lug   may  a p p r o p r i a t e l y   be  s h a p e d   w i t h   a  c r o s s - s e c t i o n  

d e c r e a s i n g   in  t he   d i r e c t i o n   of  i n s e r t i o n ,   fo r   e x a m p l e  

t a p e r e d ,   so  t h a t   a  l a r g e   c o o l i n g   s u r f a c e   is  o b t a i n e d  

in  r e l a t i o n   to  the   amoun t   of  m a t e r i a l   m e l t   a d j a c e n t   t o  



the   p l u g .   I n s t e a d   of  i n s e r t i n g   a  p l u g ,   the   n e c e s s a r y  

f o r m a t i o n   of  a  s o l i d i f i e d   p lug   of  m a t e r i a l   of  t h e  

m e l t   can  be  b r o u g h t   a b o u t   by  a d d i n g   an  a d d i t i v e   w h i c h  

a c c e l e r a t e s   the   s o l i d i f i c a t i o n   to  t he   s p r u e ,   f o r  

e x a m p l e   t e l l u r i u m .  

In  t he   e x a m p l e   of  e m b o d i m e n t   d e s c r i b e d ,   t he   c a s t -  

ing  is  c a r r i e d   out   u s i n g   a  p o u r i n g   b a s i n   d i s p o s e d   on 

the   m o u l d .   This   is  n o t ,   h o w e v e r ,   a  p r e r e q u i s i t e   f o r  

a p p l i c a t i o n   of  t he   m e t h o d   a c c o r d i n g   to  the   i n v e n t i o n  

which   can  e q u a l l y   we l l   be  used   d u r i n g   c a s t i n g   w i t h o u t  

a  p o u r i n g   b a s i n .  

S h o u l d   t h e r e   be  a  need  f o r   v e r y   p r e c i s e   i n f o r m a -  

t i o n   r e g a r d i n g   the   t e m p e r a t u r e   of  the   m e l t   a f t e r   f i l l -  

ing  of  the   mould  to  r e n d e r   p o s s i b l e   p r e c i s e   d e t e r m i n a -  

t i o n   of  the   moment  at   wh ich   " f r e e z i n g "   of  the   s p r u e  
s h o u l d   t a k e   p l a c e ,   t h i s   can  be  e f f e c t e d   by  p r e v i o u s l y  

d i s p o s i n g   t e m p e r a t u r e   p i c k - o f f s   at  s u i t a b l e   p l a c e s   i n  

the   m o u l d .  



1.  A  m e t h o d   of  c a s t i n g   such  m e l t s   of  m a t e r i a l s ,  

t he   c o u r s e   of  s o l i d i f i c a t i o n ,   of  which   c o m p r i s e s   an  

e x p a n s i o n   f o l l o w e d   by  a  c o n t r a c t i o n ,   f o r   e x a m p l e   g r e y  

i r o n   a l l o y s ,   n o d u l a r   i r o n ,   e t c . ,   w h e r e i n   the   m o l t e n  

m a t e r i a l   is  s u p p l i e d   to  the   mould  c a v i t y   (2)  in  a 

mould   (1)  v ia   one  or  more  s p r u e s   (5)  w i t h   f o l l o w i n g  

i n l e t s   (7)  in  d i r e c t   c o m m u n i c a t i o n   wi th   t he   m o u l d  

c a v i t y ,   a f t e r   which   the  c o n n e c t i o n   of  the   mould  c a v i t y  

(2)  to  t he   e n v i r o n m e n t   is  b l o c k e d   at   a  m o m e n t  s e l e c t e d  

so  t h a t   at  l e a s t   some  of  s a i d   e x p a n s i o n   and  f o l l o w i n g  

c o n t r a c t i o n   t a k e   p l a c e   in  the   s p a c e   c l o s e d   by  s a i d  

b l o c k i n g ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e  

b l o c k i n g   is  b r o u g h t   a b o u t   by  c o o l i n g   a  p o r t i o n   of  t h e  

s p r u e   so  t h a t   a  s o l i d i f i e d   p lug   of  m a t e r i a l   (10)   i s  

f o r m e d   in  t he   s p r u e   (5)  b e f o r e   the   m a t e r i a l   p r e s e n t   i n  

s a i d   i n l e t   (7)  s o l i d i f i e s .  

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   u p p e r   end  of  the   s p r u e   ( 5 )  

is  c o o l e d .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   2,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   c o o l i n g   is  b r o u g h t   a b o u t   by  

i n s e r t i n g   a  p lug   (9)  in  t he   mouth  of  t he   s p r u e ,  

p r e f e r a b l y   a  p l u g   w i t h   a  c r o s s - s e c t i o n   d e c r e a s i n g   i n  

t he   d i r e c t i o n   of  i n s e r t i o n .  

4.  A  m e t h o d   as  c l a i m e d   in  c l a i m s   1  to  3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d   c o o l i n g   of  a 

p o r t i o n   of  t he   s p r u e   is  c a r r i e d   out   at   such  a  t e m p e r a t u r e  

of  t he   m e l t   p r e s e n t   in  the   mould   t h a t   c o n t i n u e d   c o o l i n g  

of  the   m e l t   t a k e s   p l a c e   w i t h   e x p a n s i o n   f o l l o w e d   by  c o n -  

t r a c t i o n .  

5.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  to  3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d   c o o l i n g   of  a 

p o r t i o n   of  the   s p r u e   is  c a r r i e d   out   at  a  moment  a f t e r  

the   mould   has  been  f i l l e d   w i t h   m e l t ,   s e l e c t e d   so  t h a t  



a  c e r t a i n   e x p a n s i o n   has  a l r e a d y   t a k e n   p l a c e   d u r i n g   t h e  

c o u r s e   of  c o o l i n g .  
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