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©  Tundish  outlet  means. 
  A  tundish  (10)  comprises  a  well  block  (20)  and  a  nozzle 
(18)  receivable  therein.  The  nozzle  (18)  has  a  number  of 
flowthrough  passages  (42)  converging  towards  the  top  of  a 
casting  mould  (not  shown).  The  passages  (42)  are  provided 
at  an  inlet  portion  with  inwardly  extending  fins  (48).  The  well 
block  (20)  comprises  an  inwardly  funneled  upper  portion  (34) 
and  an  outwardly  flared  lower  portion  (38)  for  receiving  the 
nozzle  (18).  The  well  block  (20)  is  supported  in  a  ring  (22) 
comprising  an  outer  rim  (28)  and  an  inner  ledge  (32).  The 
ring  (22)  contracts  a  mounting  plate  (16)  welded  in  an 
aperture  (15)  in  a  bottom  (14)  of  the  tundish  (10). 





T e c h n i c a l   F i e l d  

The  i n v e n t i o n   r e l a t e s   to   t u n d i s h   o u t l e t   m e a n s  

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

s t e e l .   A  t u n d i s h   r e c e i v e s   l i q u i d   s t e e l   f rom  a  

l a d l e   and  f e e d s   i t   t h r o u g h   an  o u t l e t   to   a  m o u l d   i n  

c o n t i n u o u s   c a s t i n g   a p p a r a t u s .   In  m u l t i - s t r a n d e d  

o p e r a t i o n ,   t h e   l i q u i d   s t e e l   i s   p o u r e d   f rom  a  l a d l e  

i n t o   a  m u l t i - h o l e d   t u n d i s h   f o r   d i s t r i b u t i n g   t h e  

l i q u i d   m e t a l   t h r o u g h   o u t l e t  n o z z l e s   to   m o u l d - o s c i l l a t o r s  

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

on  c o o l i n g .  

The  f l o w   r a t e   of  t h e   m e t a l   f r o m   t h e   l a d l e   i s  

c o n t r o l l e d   to   o p t i m i z e   t h e   l e v e l   of  t h e   m e t a l   in   t h e  

t u n d i s h .   The  o s c i l l a t o r s   move  t h e   m o u l d s   up  a n d  

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

and   t h e   b i l l e t s   of  s o l i d   m e t a l   as  t h e y   a r e   f o r m e d .  

T h i s   i s   f o l l o w e d   by  a  s t r a i g h t e n e r   u n i t   w h i c h   p u l l s  

t h e   s t r a n d s   o u t   of  t h e   m o u l d   a t   a  g i v e n   r a t e .   To  

p r o d u c e   a  q u a l i t y   b i l l e t ,   t h e   s p e e d   of  w i t h d r a w a l  

f r o m   t h e   mou ld   i s   c o n t r o l l e d .   As  t h i s   s p e e d   i s   t i e d  

to   t h e   l e v e l   of  m e t a l   in   t h e   m o u l d ,   t h e   f l o w   of  m e t a l  



i n t o   t h e   m o u l d   i s   c r i t i c a l . '   The  o u t l e t   n o z z l e  

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

i n t o   t h e   m o u l d .   When  a  n o z z l e   wears  due   to   a b r a s i o n  

of  t h e   h o t   m e t a l   o r   t o   p l u g g i n g ,   e i t h e r   t h e   f l o w   o f  

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

i s   n o t   s t r a i g h t   and   c a u s e s   a  w a s h o u t   or   b r e a k o u t .  

When  t h i s   h a p p e n s   t h e   o p e r a t o r   m u s t   p l u g   o f f   t h e  

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

s t r a n d s .   T h i s   c a u s e s % a   p r o d u c t i o n   l o s s .  

B a c k g r o u n d   A r t  

The  m o s t   r e l e v a n t   p r i o r   a r t   known  to   t h e  

A p p l i c a n t s   a r e  P a t e n t   S p e c i f i c a t i o n s   US  2 , 1 9 3 , 3 6 5 ,  

2 , 7 0 6 , 3 6 5 ,   3 , 4 5 1 , 5 9 4 ,   3 , 5 6 6 , 9 5 4 ,   3 , 7 6 5 , 5 7 2 ,   3 , 8 3 8 , 7 9 8 ,  

3 , 8 5 0 , 3 5 1 ,   4 , 1 6 5 , 0 2 6 .  

The  I n v e n t i o n  

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

a  w e l l   b l o c k   and   a  n o z z l e   r e c e i v a b l e   t h e r e i n .   T h e  

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

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

Two  o r   m o r e   p a s s a g e s   may  be  p r o v i d e d   in   t h e   n o z z l e .  

On  t h e   w e a r i n g   o u t   o r   p l u g g i n g   of  one   p a s s a g e ,   t h e   u s e  

of   t h e   n o z z l e   may  be  c o n t i n u e d   by  p l u g g i n g   t h a t   p a s s a g e  
a n d   o p e n i n g   a n o t h e r .  

The  w e l l   b l o c k   i s   p r e f e r a b l y   s u p p o r t e d   by  a  

r i n g   c o m p r i s i n g   an  o u t e r   r i m   c o n t a c t i n g   a  m o u n t i n g  

p l a t e   w e l d e d   i n   an  a p e r t u r e   i n   t h e   t u n d i s h   b o t t o m   a n d  

an  i n n e r   l e d g e .   The  w e l l   b l o c k   a l s o   p r e f e r a b l y  

c o m p r i s e s   an  i n w a r d l y   f u n n e l e d   u p p e r   p o r t i o n ,   a n  

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

and   a  s t r a i g h t   n e c k   b e t w e e n .  

DRAWINGS 

F i g u r e   1  i s   a  p l a n   of  a  t u n d i s h   s h o w i n g   a  

n u m b e r   of   o u t l e t   h o l e s ;  



F i g u r e   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

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

F i g u r e   3  i s   a  s e c t i o n   a l o n g   3-3  o f  

F i g u r e   2;  a n d  

F i g u r e   4  i s   a  s e c t i o n   a l o n g   4-4  of  F i g u r e   2 .  

B e s t   M o d e  

In  F i g u r e   1  a  t u n d i s h   10  i s   p r o v i d e d   w i t h   a  

c i r c u m s c r i b i n g   w a l l   12  and  a  b o t t o m   14  h a v i n g  

o p e n i n g s   15,  e a c h   w i t h   a  m o u n t i n g   p l a t e   16  f o r   a n  

o u t l e t   n o z z l e   18  ( F i g u r e s   2  and  3)  of  r e f r a c t o r y  

m a t e r i a l   s u c h   as  z i r c o n i a .   A  w e l l   b l o c k   20  r e c e i v e s  

t h e   n o z z l e   18  and   i s   s u p p o r t e d   by  a  r i n g   22.  T h e  

m o u n t i n g   p l a t e   16  p r o v i d e s   a  c e n t r a l   a p e r t u r e   26.  T h e  

r i n g   22  has   an  o u t e r  r i m   28,   a  s h o u l d e r   3 0  a n d   a n  

i n n e r   l e d g e   32,   f i t s   i n t o   t h e   a p e r t u r e   26,  a n d  

s u p p o r t s   t h e   w e l l   b l o c k   20  w h i c h   has   t h e   same  e x t e r n a l  

s h a p e .   The  w e l l   b l o c k   20  i s   g e n e r a l l y   c y l i n d r i c a l   w i t h  

an  i n w a r d l y   f u n n e l e d   u p p e r   p o r t i o n   34,  a  s t r a i g h t  

c e n t r a l   n e c k   36  and  a  l o w e r   p o r t i o n   38  w h i c h   f l a r e s  

o u t w a r d l y   a t   a  s m a l l   a n g l e .  

The  n o z z l e   18  c o n s i s t s   of  a  b o d y  4 0   w i t h   t h r e e  

f l o w t h r o u g h   p a s s a g e s   42  l o c a t e d   s y m m e t r i c a l l y   a b o u t  

i t s   c e n t r a l   a x i s   43.  E a c h   p a s s a g e   4 2  i s   f u n n e l - s h a p e d  

w i t h  a n   u p p e r   t r u n c a t e d   c o n i c a l   p o r t i o n   44  and  a  

l o w e r   c y l i n d r i c a l   p o r t i o n  4 6 .   A  n u m b e r   of  e q u i s p a c e d  

f i n s   48  p r o j e c t   r a d i a l l y   i n t o   t h e   u p p e r   p o r t i o n   4 4  

of  e a c h   p a s s a g e   42.   The  o u t s i d e   s u r f a c e   of  t h e  

body   40  i s   t a p e r e d   s l i g h t l y   a t   i t s   u p p e r   p o r t i o n   5 0  

to   m a t c h   t h e   f l a r e   in   l o w e r   p o r t i o n   38  of  t h e   w e l l  

b l o c k   2 0 .  

The  p a s s a g e s   42  a r e   s l i g h t l y   c o n v e r g e n t   to   m e e t  

a t   a  p o i n t   b e l o w   t h e   b o d y   40  w h e r e   t h e   c e n t r a l   a x i s   4 3  

c o n t a c t s   t h e   t o p   of  a  c a s t i n g   m o u l d   ( n o t   s h o w n ) .   T h e  



p a s s a g e s   42  s h o u l d   be  as  c l o s e   t o   v e r t i c a l   as  p o s s i b l e  

when   i n s t a l l e d ,   so  t h e   b o d y   40  i s   of   a  g e n e r a l l y  

t r i a n g u l a r   s h a p e   w i t h   r o u n d e d   e d g e s .   The  i n l e t  

end   of  t h e   b o d y   40  i s   s e c t o r e d   so  t h a t   t h e   i n l e t   e n d  

of   e a c h   p a s s a g e   i s   p i e - s h a p e d   and   a r r a n g e d   s e g m e n t a l l y  

a b o u t   t h e   c e n t r a l   a x i s   4 3 .  

The  n o z z l e   18  i s   m o u n t e d   in   t h e   o p e n i n g   15  o f  

t h e   t u n d i s h   10 .   T h e  m o u n t i n g   p l a t e   16  i s   w e l d e d  

t o   t h e   b o t t o m   14  of   t h e   t u n d i s h   10.   The  s u p p o r t  

r i n g   22  r e s t s   on  t h e   m o u n t i n g   p l a t e .   The  w e l l   b l o c k  

20  r e s t s   on  a  l e d g e   32  of   t h e   r i n g   22.   The  w e l l  

b l o c k   i s   e m b e d d e d   i n   a  r e f r a c t o r y   l i n i n g   52  of  t h e  

t u n d i s h   10.  Then   n o z z l e   18  i s   w e d g e d   u p w a r d l y  

t h r o u g h   t h e   o p e n i n g   15  i n   t h e   t u n d i s h   b o t t o m   14  t o  

f i t   c o a x i a l l y   i n   t h e   l o w e r   p o r t i o n   38  of   t h e   w e l l  

b l o c k   2 0 .  

I n d u s t r i a l   A p p l i c a t i o n  

I n i t i a l l y ,   two  p a s s a g e s   42  of   n o z z l e   18  a r e  

p l u g g e d   u s i n g   s t e e l   p l u g s   and   s a n d ,   and   t h e   t h i r d  

p a s s a g e   i s   u s e d .   When  t h e   i n i t i a l l y   u s e d   p a s s a g e  
42  i s   worn   o u t   o r   b l o c k e d ,   i t   i s   p l u g g e d ,   p r e f e r a b l y  

u s i n g   a  c o p p e r   p l u g ,   and   one   of   t h e   o t h e r   t w o  

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

t h e   p l u g .   In   t h e   same   m a n n e r ,   when   t h e   s e c o n d   u s e d  

p a s s a g e   42  i s   b l o c k e d   o r   w o r n   o u t ,   i t   i s   p l u g g e d  

and   t h e   t h i r d   p a s s a g e   i s   o p e n e d .  



1.  O u t l e t   m e a n s   f o r   a  t u n d i s h   (10)   c o m p r i s i n g   a  

w e l l   b l o c k   (20)   and  a  n o z z l e   (18)   r e c e i v a b l e  

t h e r e i n   c h a r a c t e r i z e d   in   t h a t   t h e   n o z z l e   ( 1 8 )   h a s   a  

n u m b e r   of  f l o w t h r o u g h   p a s s a g e s   ( 4 2 ) .  

2.  O u t l e t   m e a n s   a c c o r d i n g   to   c l a i m   1  in   w h i c h   t h e  

p a s s a g e s   (42)   a r e   f u n n e l - s h a p e d .  

3.  O u t l e t   m e a n s   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 

in   w h i c h   t h e   a x e s   of  t h e   p a s s a g e s   (42)   c o n v e r g e .  

4.  O u t l e t   m e a n s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

in  w h i c h   t h e   p a s s a g e s   (42)   a r e   p r o v i d e d   a t   an  i n l e t  

p o r t i o n   w i t h   i n w a r d l y   e x t e n d i n g   r a d i a l   f i n s   ( 4 8 ) .  

5.  O u t l e t   m e a n s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m   i n  

w h i c h   t h e   n o z z l e   (18)   i s   p o l y g o n a l   w i t h   r o u n d e d  

c o r n e r s   and  a  p a s s a g e   (42)   in   e a c h   c o r n e r .  

6.  O u t l e t   m e a n s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

i n c l u d i n g   a  r i n g   (22)   c o m p r i s i n g   an  o u t e r   r i m   ( 2 8 )  

and  an  i n n e r   l e d g e   (32)   f o r   s u p p o r t i n g   t h e   w e l l  

b l o c k   ( 2 0 ) .  

7.  O u t l e t   m e a n s   a c c o r d i n g   t o   any  p r e c e d i n g   c l a i m   i n  

w h i c h   t h e   w e l l   b l o c k   (20)   c o m p r i s e s   an  i n w a r d l y  

f u n n e l e d   u p p e r   p o r t i o n   (34)   and  an  o u t w a r d l y   f l a r e d  

l o w e r   p o r t i o n   (38)   f o r   r e c e i v i n g   t h e   n o z z l e   ( 1 8 ) .  

8.  O u t l e t   m e a n s   a c c o r d i n g   to   c l a i m   7  i n   w h i c h   t h e  

w e l l   b l o c k   (20)   c o m p r i s e s   a  s t r a i g h t   n e c k   (36 )   b e t w e e n  

t h e   p o r t i o n s   (34)   and   ( 3 8 ) .  
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