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©  Device  for  feeding  molten  metal  to  a  strip  casting  machine. 

  A  device  for  feeding  molten  metal  to  a  continuous  strip 
casting  machine  is  disclosed.  A  nozzle  including  two  exterior 
walls  (71,  72)  is  provided  with  deflector  plates  (74-77)  which 
form  an  integral  part  of the  exterior  walls.  The  deflector plates 
are  shaped  as  oblong  bodies  essentially  grouped  in  parallel, 
and  the  two  outermost  deflector  plates  (74,74')  also  conform 
to  the  contour  of  the  side  plates  (73,73'). 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  d e v i c e   f o r   f e e d i n g   m o l t e n  

m e t a l   to  a  s t r i p   c a s t i n g   m a c h i n e ,   e s p e c i a l l y   of   t he   t y p e   u s e d  

f o r   c o n t i n u o u s   c a s t i n g   b e t w e e n   two  r o t a t i n g   c y l i n d e r s ,   e . g .  

as   d i s c l o s e d   in  U .S .   P a t e n t   No.  3 . 4 0 5 . 7 5 7 .  

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

l o y s   on  such   c a s t i n g   m a c h i n e s   i s   l i m i t e d   due  to  t he   d i f f i -  

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

and  i n t e r n a l   s t r u c t u r e .  

S e v e r a l   f a c t o r s   i n f l u e n c e   the   s t r i p   q u a l i t y .   The  m o s t   i m -  

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

c y l i n d e r s ,   c a s t i n g   t e m p e r a t u r e   c o n t r o l ,   m a t e r i a l   and  p r e s s u r e  
d i s t r i b u t i o n   a c r o s s   t he   c a s t i n g   n o z z l e s   and  n o z z l e   q u a l i t y .  

The  f i n a l   r e s u l t   d e p e n d s   on  o p t i m i z a t i o n   and  i n t e r a c t i o n   a t  

a l l   s t a g e s   o f   t he   t o t a l   c a s t i n g   s y s t e m ,   b u t   n o z z l e   d e s i g n   a n d  

q u a l i t y   seem  to  be  c r u c i a l .  

As  r e g a r d s   n o z z l e   m a t e r i a l s ,   t h e r e   a r e   a  number   o f   r e q u i r e -  

m e n t s   t h a t   m u s t   be  f u l f i l l e d .   They  m u s t   be  t h e r m o s t a b l e ,  

h o m o g e n e o u s   and  f r e e   f rom  s t r e s s   a f t e r   m a c h i n i n g ,   h e a t   i n -  

s u l a t i n g   ( low  t h e r m a l   c o n d u c t i v i t y ) ,   h a r d - w e a r i n g   and  a t   t h e  

same  t ime   m a c h i n a b l e   to   e x a c t   d i m e n s i o n a l   t o l e r a n c e s ,   i n e r t  

to   t h e  c a s t   m e t a l ,   t h e y   mus t   n o t   c o n t a i n   any  c o m p o n e n t s   t h a t  

a r e   d a n g e r o u s   to  h e a l t h ,   t h e y   m u s t   be  r e a s o n a b l y   p r i c e d ,   t h e y  

m u s t   have   low  w e i g h t   and  low  h y g r o s c o p i c i t y ,   e t c .  

A  w e l l - k n o w n   and  h i t h e r t o   w i d e l y   u s e d   f i r e p r o o f ,   c e r a m i c s -  

l i k e   m a t e r i a l   s o l d   u n d e r   the   name  M a r i n i t e ,   in  t h e   f o r m   o f  

c o m p r e s s e d   s h e e t s   w i t h   a  h a r d   s u r f a c e ,   has   now  been   a b a n d o n e d  

f o r   many  a p p l i c a t i o n s   b e c a u s e   of   i t s   a s b e s t o s   c o n t e n t   and  i t s  

r e l a t i v e l y   h i g h   h y g r o s c o p i c i t y .  



A  common  f e a t u r e   of  the   new  r e p l a c e m e n t   m a t e r i a l s   t h a t   h a v e  

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

s t r e n g t h .   T h i s   r e s u l t s   in  h e a v y   wear   a n d ,   c o n s e q u e n t l y ,   s h o r t  

n o z z l e   l i f e ,   and  f u r t h e r   p r o b l e m s   of  m a i n t a i n i n g   a  u n i f o r m  

s t r i p   q u a l i t y .  

As  r e g a r d s   g r a p h i t e   n o z z l e s ,   i t   is  c u s t o m a r y   to  f i n i s h  

the   n o z z l e s   by  a p p l y i n g   one  or  more  l a y e r s   on  t op   of   t h e  

g r a p h i t e .   U.S.   P a t e n t   No.  4 . 1 7 5 . 6 1 1   d e s c r i b e s   s e v e r a l   a l t e r -  

n a t i v e   m a t e r i a l s   and  m e t h o d s   t h a t   may  be  u s e d   f o r   t h i s   p u r -  

p o s e .   Such   t r e a t m e n t s   make  the  n o z z l e s   more   e x p e n s i v e  -   a n d  

t h e i r   p r i c e   l e v e l   i s   s c a r c e l y   c o m p e t i t i v e   in  t h e   f i r s t   p l a c e  

-  and  f u r t h e r m o r e   the   g r a p h i t e   n o z z l e s ,   d e s p i t e   t h e i r   p r o t e c -  

t i o n ,   a r e   n o t   w e l l   s u i t e d   to  c a s t i n g   a l u m i n i u m   and  a l u m i n i u m  

a l l o y s .  

A n o t h e r   m a t e r i a l   t h a t   i s   g a i n i n g   more  and  more   p o p u l a r i t y  

w i t h i n   c a s t i n g   t e c h n o l o g y   i s   b a s e d   on  a l u m i n o - s i l i c a t e s  

( 4 5 - 5 0 %   A1203  and  45-55%  Si  02)  and  m a r k e t e d   u n d e r  

v a r i o u s   names ,   e . g .   u n d e r   the   name  T r i t o n   K a o w o o l   from  t h e  

f i r m   M o r g a n i t z   C e r a m i c   F i b r e s   L td .   H e r e ,   t o o ,   the   d r a w b a c k  

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

in  t h e   a b o v e   p r o b l e m s   r e g a r d i n g   q u a l i t y   and   s h o r t   n o z z l e   l i f e .  

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

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

e s s e n t i a l   to  the   q u a l i t y   of   s t r i p   c a s t   a l u m i n i u m   a n d  

a l u m i n i u m   a l l o y s .   T h e r e  a r e   s e v e r a l   d e s i g n s ,   f o r   w h i c h  

p a t e n t s   have  been   t a k e n   o u t ,   in  which   v a r i a t i o n s   have  b e e n  

made  as   r e g a r d s   r a t e   of  i n s u l a t i o n   and  s h a p e   and  number   o f  

n o z z l e s / n o z z l e   o u t l e t s   ( U . S .   P a t e n t   No.  2 . 7 9 0 . 2 1 6 ) ,   i n c l i n a -  
t i o n   o f   n o z z l e   o r i f i c e   (U .S .   P a t e n t   No.  3 . 4 0 5 . 7 5 7 ) .   Common  t o  

m o s t   known  e q u i p m e n t s   i s   a  h igh   d e g r e e   o f   c o m p l e x i t y ,   h e a v y ,  

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

w i t h   r e p l a c e m e n t   of  n o z z l e s   and  s t a r t i n g   up  t h e   s t r i p   c a s t i n g  

p r o c e s s .   In  s t r i p   c a s t i n g   the   economy  of   t h e   p r o c e s s   d e p e n d s  

on  a  min imum  of  d o w n t i m e   p e r i o d s   and  q u i c k   a c h i e v e m e n t   o f  

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



C o n s e q u e n t l y ,   t he   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  

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

i m p r o v e s   t he   f e e d i n g   and  d i s t r i b u t i o n   of  t h e   m e t a l   in  m o u l d  

c a v i t i e s   b e t w e e n   r o t a t i n g   c y l i n d e r s .  

I t   i s   f u r t h e r   the   o b j e c t   of  the   i n v e n t e d   d e v i c e   to  c o n s i d e r -  

a b l y   r e d u c e   or  e l i m i n a t e   s u r f a c e   d e f e c t s   and  to   i m p r o v e   t h e  

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

One  f u r t h e r   o b j e c t   of   t he   i n v e n t i o n   i s   to  p r o v i d e   a  f l e x i b l e ,  

r e a s o n a b l e   and  l i g h t   d e v i c e   t h a t   r e d u c e s   t h e   t i m e   r e q u i r e d  

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

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

T h e s e   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   a r e   a c h i e v e d   by  m e a n s  

of   a  d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ,   t h e   new  and  u n i q u e  

f e a t u r e s   of   w h i c h   w i l l   be  d e s c r i b e d   in  more  d e t a i l   in  t h e  

f o l l o w i n g   s p e c i f i c a t i o n   and  p a t e n t   c l a i m s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l   by  means   o f  

d r a w i n g s ,   F i g s .   1  to   4,  w h e r e  

F i g .   1  shows   a  p e r s p e c t i v e   v i ew  of  a  h o r i z o n t a l  s t r i p   c a s t -  

i ng   m a c h i n e   w i t h   a u x i l i a r y   e q u i p m e n t   f o r   f e e d i n g  

m o l t e n   m e t a l ,  

F i g .   2  shows   in  more   d e t a i l   t h e   n o z z l e ,   t h e   r o t a t i n g  

c y l i n d e r s   and  t he   mou ld   c a v i t y   f o r m e d   b e t w e e n   them  i n  

a  v e r t i c a l   c r o s s - s e c t i o n   t a k e n   a l o n g   t h e   l i n e   I - I   i n  

F i g .   1 ,  

F i g .   3  i s   a  h o r i z o n t a l   c r o s s - s e c t i o n   of  t h e   n o z z l e   t a k e n  

a l o n g   the   l i n e   I - I   in  F i g .   2,  a n d  

F i g .   4  i s   a  s c h e m a t i c   s k e t c h   of   a  h o r i z o n t a l   c r o s s - s e c t i o n  

of   t he   n o z z l e   w i t h   v e l o c i t y   p r o f i l e   o f   t he   c a s t  

m a t e r i a l   a f t e r   l e a v i n g   the   n o z z l e .  



The  c o n t i n u o u s   c a s t i n g   u n i t ,   as  shown  in  F i g .   1,  i n c l u d e s   a  

t r a n s f e r   g u t t e r   (1)  b e t w e e n   a  h o l d i n g   f u r n a c e   ( n o t   shown  i n  

t h e   f i g u r e )   and  a  b u f f e r   c r u c i b l e   ( 2 ) ,   a  f i r e p r o o f ,   l i n e d  

g u t t e r   (3)  t h a t   l e a d s   t he   m o l t e n   m e t a l   to  a  m e t a l   l e v e l l i n g  

box  ( 4 ) ,   and  f u r t h e r   a  d i s t r i b u t o r   box  (5)  and  f e e d   c h a n n e l  

(6)   c o n n e c t e d   to  t he   n o z z l e   (7)  t h a t   d i s c h a r g e s   i n t o   t h e  

c a v i t y   f o r m e d   b e t w e e n   t he   two  r o t a t i n g   c y l i n d e r s   ( 8 ) .   S o l i d i -  

f i e d   m e t a l   i s   shown  b e h i n d   t h e   c y l i n d e r s   as   a  ( p r e ) r o l l e d  

s t r i p .  

A f t e r   a  r e t e n t i o n   in  t he   h o l d i n g   f u r n a c e   t he   m e t a l ,   e . g .  

a l u m i n i u m   or   i t s   a l l o y s ,   i s   fed   t h r o u g h   a  f i r e p r o o f ,   l i n e d  

g u t t e r   (1)  to  the   c r u c i b l e   ( 2 ) ,   shown  in  t he   c r o s s - s e c t i o n  

in  t he   f i g u r e   as   r e s i s t a n c e   h e a t e d ,   t w o - c h a m b e r   c r u c i b l e ,  

t h a t   r e p r e s e n t s   a  m e t a l   b u f f e r   in  the   c a s t i n g   s y s t e m .   T h i s  

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

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

f i t t e d   w i t h   a  t e m p e r a t u r e   r e g u l a t o r   ( n o t   shown  in  t he   f i g u r e )  

w h i c h   i s   c o u p l e d   to   a  h e a t i n g   d e v i c e   in  o r d e r   to  e n s u r e   e x a c t  

c a s t   m e t a l   t e m p e r a t u r e   c o n t r o l .   A  c o m b i n a t i o n   of   f i n e   t e m -  

p e r a t u r e   a d j u s t m e n t   a t   t h i s   s t a g e   and  e x t r a - i n s u l a t e d   m e t a l  

g u t t e r s   r e s u l t s   in  a  l o w - e n e r g y   c a s t i n g   p r o c e s s .  

The  t r e a t e d   m e t a l   i s   s u p p l i e d   in  d e s i r e d   v o l u m e   and  a t   a d -  

j u s t e d   t e m p e r a t u r e   to  t he   l e v e l l i n g   box  (4)  w h e r e   t he   f i n e  

a d j u s t m e n t   of   the   f u r t h e r   m e t a l   f l ow  t a k e s   p l a c e   ( a d j u s t m e n t  

e q u i p m e n t   n o t   shown  in  t he   f i g u r e ) .   The  c a s t i n g   e q u i p m e n t  

i t s e l f   i n c l u d e s   t he   d i s t r i b u t o r   box  ( 5 ) ,   t h e   f e e d   c h a n n e l   ( 6 )  

and  the   n o z z l e   (7)  w h i c h   i s   d e s i g n e d   and  d i m e n s i o n e d   t o  

a c h i e v e   u t m o s t   u n i f o r m i t y   in  f i l l i n g   of  t he   mou ld   c a v i t y  
b e t w e e n   the   c y l i n d e r s   (8)  w i t h   u n i f o r m   p r e s s u r e   and  t e m p e r a -  
t u r e   d i s t r i b u t i o n   a c r o s s   t he   f u l l   w i d t h   of  t he   n o z z l e .  

The  n o z z l e   ( 7 ) ,   as  shown  in  F i g s .   2  and  3,  has   two  s y m -  
m e t r i c a l   e x t e r i o r   w a l l s   ( 7 1 , 7 2 )   w i t h   c o n i c a l / i n c l i n e d   c o n t o u r  

t o w a r d s   t he   c y l i n d e r s   (8)  c o n f o r m i n g   to  t he   c o n t o u r   of  t h e  

c y l i n d e r .  



The  w a l l s   have   b e e n   p r e c a s t   w i t h   a l l   e s s e n t i a l   d e t a i l s   f r o m  

" T r i t o n   K a o w o o l "   and   w i t h   the   s u r f a c e s   of  the   i n c l i n e d   s e c -  

t i o n s   f i n e l y   m a c h i n e d   to  e x a c t   t o l e r a n c e s .  

In  a l l   e s s e n t i a l   a s p e c t s   e x c e p t   f o r   m e c h a n i c a l   s t r e n g t h   t h e  

m a t e r i a l   e m p l o y e d   i s   s u p e r i o r   to  t h e   M a r i n i t e   h i t h e r t o   u s e d .  

" T r i t o n   K a o w o o l "   i s   f i r s t   and  f o r e m o s t   l e s s   h y g r o s c o p i c   t h a n  

M a r i n i t e ,   w h i c h   e l i m i n a t e s   s p e c i a l   n o z z l e   d r y i n g   and   s t o r a g e  

in  c a b i n e t   d r i e r   p r i o r   to  i n s t a l l a t i o n   and  a l l   s p e c i a l  

m e a s u r e s   t h a t   had   p r e v i o u s l y   to  be  t a k e n   d u r i n g   s t a r t - u p   o f  

t he   c a s t i n g   p r o c e s s .   F u r t h e r m o r e ,   t h i s   m a t e r i a l   h a s   b e t t e r  

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

t h i s   f u r t h e r   a d d s   to   the   l o w - e n e r g y   p r o f i l e   of  t he   c a s t i n g  

p r o c e s s .   In  a d d i t i o n ,   " T r i t o n   K a o w o o l "   c o n t a i n s   a b s o l u t e l y  

no  a s b e s t o s   f i b r e ,   and  c o n s e q u e n t l y   i t   s a t i s f i e s   t h e   h e a v y  

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

F u r t h e r m o r e ,   t he   n o z z l e   d e s i g n   has   b e e n   s i m p l i f i e d   by  p r e -  

c a s t i n g   the   e x t e r i o r   w a l l s   w i t h   i n t e g r a t e d   s p a c e r   and   d e -  

f l e c t o r   p l a t e s   ( 7 3 , 7 4 , 7 5 , 7 6 , 7 7 ) .   The  n o z z l e   w a l l s   a r e  

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

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

and  w a t e r ,   i s   d r i e d   and  h e a t - t r e a t e d   a f t e r   c a s t i n g   to  r e -  

q u i r e d   fo rm  s t a b i l i t y  -   t o l e r a n c e s   and  s u r f a c e   c o n d i t i o n s .  

T h i s   i s   a  s p e c i a l   f e a t u r e   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n  

w h i c h   r e d u c e s   c o n s i d e r a b l y   the   n o z z l e   a s s e m b l y   and  t h e   r e -  

p l a c e m e n t   r a t e   b e c a u s e ,   in  o r d e r   to  a c h i e v e   o p t i m u m   f l o w   c o n -  

f i g u r a t i o n ,   t h e   c r i t i c a l   d e f l e c t o r   p l a t e   s p a c i n g s   and  i n t e r -  

r e l a t i o n s   h a v e   b e e n   t a k e n   c a r e   of   a u t o m a t i c a l l y   as  f a r   b a c k  

as  t h e   n o z z l e   c o m p o n e n t   p r o d u c t i o n   s t a g e .  

F i g .   3  shows  t h e   a b o v e   m e n t i o n e d   d e f l e c t o r   p l a t e s   in  m o r e  

d e t a i l   in  a  h o r i z o n t a l   c r o s s - s e c t i o n   of   the   n o z z l e   ( 7 ) .   T h e  

e x t e r i o r   w a l l   ( 7 1 )   i s   f i t t e d   w i t h   a  w e d g e - s h a p e d   d e f l e c t o r  

p l a t e / s p a c e r   ( 7 3 , 7 3 ' )   on  e a c h   s i d e   w h i c h   d e f i n e s   or  d e l i m i t s  

t he   i n l e t   s e c t i o n   ( c a v i t y )   of  t h e   n o z z l e .   T h e s e   s p a c e r   s i d e  

p l a t e s   ( 7 3 , 7 3 ' )   s e r v e   a  d u a l   p u r p o s e   in  the   n o z z l e  -   u n i f o r m  



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

t h e   n o z z l e ,   and  as  s p a c e r   and  b r a c i n g   a g a i n s t   t h e   o t h e r  

s y m m e t r i c a l l y   a r r a n g e d   and  i n t e r a c t i n g   e x t e r i o r   w a l l .  

F u r t h e r m o r e ,   t h i s   w e d g e - s h a p e d   f o r m   of  the   s i d e   p l a t e s   a l s o  

r e s u l t s   in  t h e   d e s i r e d   t e m p e r a t u r e   p r o f i l e   a c r o s s   t h e   f u l l  

w i d t h   of   t he   n o z z l e ,   w i t h   maximum  t h e r m a l   i n s u l a t i o n   o u t e r -  

m o s t   on  t he   s i d e s   w i t h   r e d u c e d   m e t a l   f l o w .   The  u n i f o r m   d i s -  

t r i b u t i o n   o f   t he   m e t a l   f l o w ,   p r e s s u r e   and  t e m p e r a t u r e   i s  

f u r t h e r   e n s u r e d   by  m e a n s   of  t h e   d e f l e c t o r   p l a t e s  

( 7 4 , 7 5 , 7 6 , 7 7 , 7 4 ' , 7 5 ' , 7 6 ' )   i n t e g r a t e d   in  the   e x t e r i o r   w a l l .  

T h i s   s o l u t i o n   i s   s i m p l e r ,   s a f e r   and  even   c h e a p e r   t h a n   t h e  

n o z z l e   s y s t e m s   h i t h e r t o   u s e d ,   w i t h   s e v e r a l   f e e d   c h a n n e l s ,  

d e f l e c t o r   p l a t e s   p l a c e d   in  s p e c i a l   d i s t r i b u t o r   b o x e s   in  f r o n t  

o f   t h e   n o z z l e ,   e t c .  

T h e i r   d e s i g n ,   s i z e   and  p o s i t i o n i n g   in  r e l a t i o n   to  one   a n o t h e r  

i s   b a s e d   on  a  s y s t e m a t i c   d e v e l o p m e n t   e f f o r t   w i t h   many  m o d e l  

e x p e r i m e n t s .   A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   the   r e s u l t  

o f   t h i s   e f f o r t   i s   d e f l e c t o r   p l a t e s   s h a p e d   as  o b l o n g   b o d i e s  

g r o u p e d   e s s e n t i a l l y   in  p a r a l l e l   t h a t   s p l i t   up  t h e   ma in   i n l e t  

s e c t i o n   or  c a v i t y   (79)   o f   t h e   n o z z l e   i n t o   a  n u m b e r   o f   d i s -  

c r e t e   d i s t r i b u t o r   c h a n n e l s .   T h e s e   c h a n n e l s   e n s u r e   a  u n i f o r m ,  

l a m i n a r   f l o w   p a t t e r n   w i t h o u t   " d e a d "   or   t u r b u l e n t   z o n e s   w h i c h  

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

t e n t ,   o c c l u s i o n s   and  s u r f a c e   q u a l i t y .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   in  more  d e t a i l   t h r o u g h   t h e  

f o l l o w i n g   e x a m p l e s   w i t h   r e s u l t s   f rom  the   mode l   e x p e r i m e n t s .  

E x a m p l e s  

The  mode l   e x p e r i m e n t s   were   c a r r i e d   o u t   w i t h   a  f u l l - s i z e  

n o z z l e   made  of  t r a n s p a r e n t   P l e x i g l a s s .   The  f l o w   v e l o c i t y  

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

p l a t e s   was  m e a s u r e d   by  m e a s u r i n g   the   t ime   t a k e n   by  t he   l i q u i d  

to  f l o w   a  d e f i n e d   d i s t a n c e .   T h i s   was  f a c i l i t a t e d   by  a d d i n g  

dye  to  t he   l i q u i d .  



The  f o l l o w i n g   p a r a m e t e r s   were   c h a n g e d   d u r i n g   t h e   e x p e r i m e n t s  

in  o r d e r   to  a c h i e v e   o p t i m u m   n o z z l e   g e o m e t r y :  

a)  d e f l e c t o r   p l a t e   s i z e   and  p o s i t i o n i n g   in   r e l a t i o n   to  o n e  

a n o t h e r  

b)  d e f l e c t o r   p l a t e   s h a p e / d e s i g n  

c)  p l a t e   i n c l i n a t i o n   in  r e l a t i o n   to  t h e   v e r t i c a l   a x i s   o f  

t h e   n o z z l e ,   a n d  

d)  n u m b e r   of   d e f l e c t o r   p l a t e s  

T a b l e   1  s h o w s   a  s e l e c t i o n   of   t he   m o s t   r e p r e s e n t a t i v e   e x p e r i -  

m e n t s .  

F i g .   4  s h o w s   t h e   n o z z l e   (7)  s c h e m a t i c a l l y   in   a  h o r i z o n t a l  

c r o s s - s e c t i o n ,   t h e   i n s e r t e d   v e l o c i t y   p r o f i l e   a t   t h e   n o z z l e  

o r i f i c e   b e i n g   b a s e d   on  o p t i m u m   c o n f i g u r a t i o n   of   t h e   d e f l e c t o r  

p l a t e s  -   e x p e r i m e n t   N o .  5   in  T a b l e   1 .  



The  v e l o c i t y   p r o f i l e   has   been   p l o t t e d   in  a c c o r d a n c e   w i t h  

t a b u l a t e d   v a l u e s   as   d e v i a t i o n   f rom  t he   minimum  v e l o c i t y  

m e a s u r e d ,   e x p r e s s e d   in  p e r c e n t a g e s .  

The  i n v e n t i o n ,   as  s p e c i f i e d   a b o v e   and  i l l u s t r a t e d   by  m e a n s   o f  

t h e   a t t a c h e d   d r a w i n g s ,   i s   n o t   l i m i t e d   to  t he   n o z z l e   d e s i g n s  

s h o w n / m e n t i o n e d .   The  d e f l e c t o r   p l a t e s   may  be  i n t e g r a t e d   ( a s  

shown  in  the   f i g u r e s )   w i t h   t he   l o w e r   e x t e r i o r   w a l l ,   b u t   a l s o  

w i t h   t h e   u p p e r   e x t e r i o r   w a l l ,   p o s s i b l y   d i s t r i b u t e d   b e t w e e n   t h e  

two  o f   them.   The  n u m b e r   of   p l a t e s   and  the   s p a c i n g   b e t w e e n   t h e m  

may  v a r y   w i t h   t h e   n o z z l e   s i z e   ( w i d t h ) ,   and  a l s o   w i t h   t h e   p l a t e  

i n c l i n a t i o n ,   b u t   a l l   t h e s e   v a r i a t i o n s   of  n o z z l e   g e o m e t r y / p l a t e  

c o n f i g u r a t i o n   w i l l   f a l l   w i t h i n   t he   s c o p e   of  t h i s   i n v e n t i o n .  



1.  A  d e v i c e   f o r   f e e d i n g   m o l t e n   m e t a l   to  t he   mould   c a v i t y  

fo rmed   b e t w e e n   two  c o n t i n u o u s l y   m o v i n g   p a r a l l e l  

w a l l s ,   f o r   i n s t a n c e   two  r o t a t i n g   c y l i n d e r s   (8)  i n  

a  s t r i p   c a s t i n g   m a c h i n e ,   c o m p r i s i n g   a  n o z z l e   (7)  w i t h  

c o n i c a l   or  i n c l i n i n g   e x t e r i o r   w a l l s   ( 7 1 , 7 2 )   w h i c h  

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

a re   p r o v i d e d   w i t h   s p a c e r   s i d e   p l a t e s   ( 7 3 , 7 3 ' )   a n d  

d e f l e c t o r   or   d i s t r i b u t o r   p l a t e s   ( 7 4 - 7 7 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t  

a t   l e a s t   one  of   t he   e x t e r i o r   w a l l s   ( 7 1 , 7 2 )   i s   p r o -  
v i d e d   w i t h   d e f l e c t o r   p l a t e s   ( 7 4 - 7 7 )   w h i c h   c o n s t i t u t e  

an  i n t e g r a l   p a r t   of   the  e x t e r i o r   w a l l   and  w h i c h   a r e  

s h a p e d   as  o b l o n g   b o d i e s   g r o u p e d   e s s e n t i a l l y   i n  

p a r a l l e l .  

2.  D e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   i  n  t  h  a  t  

the   e x t e r i o r   d e f l e c t o r   p l a t e s   ( 7 4 , 7 4 1 )   c o n f o r m   t o  

the  c o n t o u r   of   t he   s i d e   p l a t e s   ( 7 3 , 7 3 ' )   w h i c h   a r e  

a l s o   i n t e g r a t e d   in  the  e x t e r i o r   w a l l s .  

3.  D e v i c e   a c c o r d i n g   to  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d i n  t h a t  

the   o u t e r m o s t   d e f l e c t o r   p l a t e   (74)   i s   s i t u a t e d   i n  

r e l a t i o n   to  t h e   s i d e   p l a t e   (73)   in  s u c h   a  way  t h a t  

the  c h a n n e l   f o r m e d   b e t w e e n   t h e s e   two  p l a t e s   has   a  

w i d t h   of   a t   l e a s t   h a l f ,   and  p r e f e r a b l y   two  t h i r d s   o f  

the  c a v i t y   w i d t h   a v a i l a b l e   a t   t he   i n l e t   s e c t i o n   o f  

the   n o z z l e .  



4.  D e v i c e   a c c o r d i n g   to  one  or  s e v e r a l   of  the   a b o v e  

c l a i m s ,  

c h a r a c t e r i z e d   i n  t h a t  

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

p r e f e r a b l y   t h r e e   d e f l e c t o r   p l a t e s   p l a c e d   on  e a c h   s i d e  

of   a  c e n t r a l   p l a t e   (77)   in  t h e   c a v i t y   of  t he   n o z z l e .  
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