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(m)  Protective  cover  for  a  starter  bar  in  continuous  casting,  and  starter  bar  which  employs  such  protective  cover  in 
continuous  casting. 

@  Protective  cover  (10) for  a head  (12)  of  a  starter  bar  (11)  in 
continuous  casting,  which  cover  is  able  to  protect  the  inside  of 
the  passage  for  a  billet  being  cooled  in  an  ingot  mould  (14) 
during  continuous  casting  and  has  a  jacket-wise  shape  and 
encloses  the  head  (12)  of the  starter  bar  (11)  at  least  partially, 
being  positioned  between  such  head  (12)  and  the  inside  of the 
passage  for  the  billet. 

Starter  bar  (11)  for  continuous  casting,  which  cooperates 
with  a  protective  cover  (10)  that  encloses  at  least  a  head  (12)  of 
a  starter  bar  at  least  partially  at  least  when  such  head  is  inside 
the  passage  for  a  billet  being  cooled  in  an  ingot  mould  (14). 



T h i s   i n v e n t i o n   c o n c e r n s   a  p r o t e c t i v e   c o v e r   f o r   t h e   h e a d   o f  

a  s t a r t e r   ba r   in  c o n t i n u o u s   c a s t i n g   and  a l s o   c o n c e r n s   a  

s t a r t e r   b a r   w h i c h   e m p l o y s   s u c h   p r o t e c t i v e   c o v e r   in  c o n t i n u o u s  

c a s t i n g .  

To  be  more   e x a c t ,   t he   i n v e n t i o n   c o n c e r n s   an  e l e m e n t   w h i c h  

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

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

s t a r t e r   b a r .  

I t   i s   known  t h a t   an  i n g o t   m o u l d   to   c o o l   m e t a l   in  c o n t i n u o u s  

c a s t i n g   c o n s i s t s   of  an  a l l o y   v e r y   e x p e n s i v e   as  r e g a r d s   t h e  

c o m p o n e n t s   of  t h e   a l l o y   and  t h e   p r o c e s s e s   r e q u i r e d .  

I t   i s   a l s o   known  t h a t   t h e   i n s i d e   of  t h e   i n g o t   m o u l d   s u f f e r s  

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

c a u s e d   by  i n t r o d u c t i o n   of  t h e   h e a d s   of  s t a r t e r   b a r s   and  a l s o  

by  t h e   a b r a s i o n   of  any  c h i l l s   or  c r y s t a l l i z e r s   w h i c h   c o o p e r a t e  

w i t h   t he   s t a r t e r   b a r .  

When  t h e   head   of  t he   s t a r t e r   b a r   and  t he   c h i l l s   o r  

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

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

w h i c h   no t   o n l y   s h o r t e n   t he   l i f e   of  t he   i n g o t   mou ld   bu t   a l s o  

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



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

So  as  to   p r e v e n t   t h e s e   s h o r t c o m i n g s ,   t h e   p r e s e n t   a p p l i c a n t  

h a s   d e s i g n e d ,   t e s t e d   and  e m b o d i e d   a  d e v i c e   h a v i n g   t he   f u n c t i o n  

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

p r o t e c t i v e   c o v e r   c o o p e r a t e s   w i t h   t h e   h e a d   of  t h e   s t a r t e r   b a r  

and   p r e v e n t s   any  c o n t a c t ,   e v e n   of  an  a c c i d e n t a l   n a t u r e ,  

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

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

p a s s e s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   a  j a c k e t   h a v i n g   a  s h a p e   a n d  

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

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

t e r m i n a l   p o r t i o n   of   t h e   i n g o t   m o u l d .  

The  i n t r o d u c t i o n   of  s u c h   p r o t e c t i v e   j a c k e t   may  be  p e r f o r m e d  

b e f o r e   i n s e r t i o n   of   t h e   h e a d   of  t h e   s t a r t e r   b a r   or   i n  

c o o p e r a t i o n   w i t h   i n s e r t i o n   of   t h e   h e a d   of  t h e   s t a r t e r   b a r .  

S u c h   p r o t e c t i v e   c o v e r   o r   j a c k e t   t h e n   a c t s   as  a  p r o t e c t i v e  

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

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

The  p r o t e c t i v e   c o v e r   o r   j a c k e t   may  h a v e   v a r i o u s   l e n g t h s   t o  

s u i t   t h e   f o r m   of   t h e   c r y s t a l l i z e r   and  t h e   f o r m   and  c o n f o r m a t -  

i o n   o f   t h e   r e m o v a b l e   h e a d   of   t h e   s t a r t e r   b a r .  

The  p r o t e c t i v e   c o v e r   may  be  made  of  v a r i o u s   m a t e r i a l s ;   t h u s  

i t   may  be  e m b o d i e d   w i t h   p l y w o o d ,   c o m p r e s s e d   and  m o u l d e d   w o o d  

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

b e i n g   some  p o s s i b l e   b u t   n o n - r e s t r i c t i v e   e x a m p l e s ,   t he   w o r d  

" r e s i n "   b e i n g   u n d e r s t o o d   t o   c o v e r   any  d e s i r e d   p l a s t i c   o r  

s y n t h e t i c   m a t e r i a l .  

M o r e o v e r ,   t h e   p r o t e c t i v e   c o v e r   may  c o n s i s t   of  a  m e t a l l i c  

m a t e r i a l   h a v i n g   a  low  or   v e r y   low  m e l t i n g   p o i n t   and  in  t h i s  

c a s e   w i l l   be  a  n o n - r e u s a b l e   e l e m e n t .  

The  m a t e r i a l   f o r m i n g   t h e   p r o t e c t i v e   c o v e r   w i l l  

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



s t e p   of  r e l e a s e   of  t h e   head  of  t h e   s t a r t e r   b a r   or  e l s e   w i l l   b e  

p o s i t i o n e d   and  c o n f o r m e d   so  as  to  c o o p e r a t e   w i t h   t he   head   o f  

the   s t a r t e r   b a r   and  p o s s i b l y   to  be  r e l e a s e d   t o g e t h e r   w i t h   t h a t  

h e a d .  

In  a  p r e f e r r e d   e m b o d i m e n t   t he   p r o t e c t i v e   c o v e r   w i l l   be  m a d e  

of  a  m a t e r i a l   s u i t a b l e   to  be  b u r n e d   or   to   be  p r a c t i c a l l y  

d e s t r o y e d   d u r i n g   t he   c a s t i n g   s t e p   or  to  be  r e n d e r e d   so  f r a g i l e  

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

e x t r a c t i o n   of  t h e   head   of  the   s t a r t e r   b a r .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e   p r o t e c t i v e   c o v e r   can  b e  

f i t t e d   to  t he   head   of  the  s t a r t e r   b a r   b e f o r e   t h e   l a t t e r   i s  

i n t r o d u c e d   i n t o   t h e   i n g o t   m o u l d ,   or  e l s e   i t   can   be  a p p l i e d   t o  

the   end  p o r t i o n   of  t he   i n g o t   mou ld   b e f o r e   i n t r o d u c t i o n   of  t h e  

s t a r t e r   bar  t h e r e i n t o .   A p p l i c a t i o n   can  be  p e r f o r m e d   by  hand  o r  

by  a  r o b o t ,   f o r   i n s t a n c e   by  means   of  a  m a n i p u l a t o r   head   w h i c h  

w i t h d r a w s   the   p r o t e c t i v e   c o v e r   f rom  an  a p p r o p r i a t e   s t o r a g e  

p o i n t .  

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

f o r   a  head  of  a  s t a r t e r   bar  in  c o n t i n u o u s   c a s t i n g ,   w h i c h   c o v e r  

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

b e i n g   c o o l e d   in  an  i n g o t   mould  d u r i n g   c o n t i n u o u s   c a s t i n g ,  

b e i n g   c h a r a c t e r i z e d   in  t h a t   i t   has   a  j a c k e t - w i s e   s h a p e   a n d  

e n c l o s e s   the  h e a d   of  t he   s t a r t e r   b a r   at  l e a s t   p a r t i a l l y ,   b e i n g  

p o s i t i o n e d   b e t w e e n   s u c h   head  and  t h e   i n s i d e   of  t h e   p a s s a g e   f o r  

the   b i l l e t .  

The  i n v e n t i o n   is  a l s o   e m b o d i e d   w i t h   a  s t a r t e r   ba r   f o r  

c o n t i n u o u s   c a s t i n g ,   c h a r a c t e r i z e d   in  t h a t   i t   c o o p e r a t e s   w i t h  

a  p r o t e c t i v e   c o v e r   t h a t   e n c l o s e s   at  l e a s t   a  head  of  t h e  

s t a r t e r   bar  at  l e a s t   p a r t i a l l y   at  l e a s t   when  such   head  i s  

i n s i d e   the  p a s s a g e   f o r   a  b i l l e t   b e i n g   c o o l e d   in  an  i n g o t  

m o u l d .  

Let  us  now  see   an  e m b o d i m e n t   of  t he   i n v e n t i o n   w i t h   t he   h e l p  

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



and  in   w h i c h : -  

F i g .   1  s h o w s   t h e   i n v e n t i o n   a p p l i e d   to   a  s t a r t e r   b a r   h a v i n g   a  

h e a d   w h i c h   i s   r e l e a s e d   s i d e w a y s ;  

F i g .   2  s h o w s   t h e   i n v e n t i o n   a p p l i e d   to   a  s t a r t e r   b a r   h a v i n g   a  

h e a d   w h i c h   r e m a i n s   e m b d e d d e d   a t   t h e   end   of  t h e   b i l l e t .  

A  s t a r t e r   b a r   11  c o m p r i s i n g   a  h e a d   12  w i t h   r e l e a s e   means   1 8  

i s   a b l e   to   c o o p e r a t e   in  an  i n g o t   m o u l d   14  h a v i n g   an  i n f l o w  

c h a n n e l   of   a  r e q u i r e d   s e c t i o n   and  c h a r a c t e r i s t i c s .  

The  r e l e a s e   m e a n s   18  may  be  of   v a r i o u s   t y p e s   and  a re   s h o w n  

in   F i g . 1   as   b e i n g   of  a  t y p e   f o r   e x t r a c t i o n   by  s i d e w a y s  

d i s p l a c e m e n t   and  r e c o v e r y   of  t h e   h e a d ,   w h e r e a s   F i g . 2   shows  a  

t y p e   w i t h   l a t e r a l   m o v e m e n t   and  an  e x p e n d a b l e   head   1 2 .  

C h i l l s   15  or   115  a r e   i n c l u d e d   in  c o o p e r a t i o n   w i t h   t h e   h e a d  

12  of   t h e   s t a r t e r   b a r   11  and  h a v e   t h e   f u n c t i o n   of  c r y s t a l l i -  

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

t h e   e n d   o f   a  b i l l e t   b e i n g   c a s t   in  t h e   i n g o t   m o u l d   1 4 .  

The  h e a d   12  of   t h e   s t a r t e r   b a r   11,   t h e   s t a r t e r   b a r   11 

i t s e l f   and   t h e   c r y s t a l l i z e r   c h i l l s   15  of   F i g . 1   a r e   of  a  k n o w n  

t y p e   and  may  be  of   any   d e s i r e d   t y p e ,   t h i s   b e i n g   u n i m p o r t a n t  

f o r   t h e   p u r p o s e   o f   t h e   i n v e n t i o n .  

In   F i g . 1   t h e   c h i l l s   15  c o n s i s t   of   s i m p l e   c r o p   e n d s   of  r o u n d  

m e t a l l i c   b a r s ,   as  c o m m o n l y   e m p l o y e d   in   t h e   a r t .  

I n s t e a d ,   F i g . 2   s h o w s   a  s p i r a l   t y p e   o f   c h i l l   or  c r y s t a l l i z e r  

115 .   A c c o r d i n g   to   t h e   i n v e n t i o n   t h i s   t y p e   of  e m b o d i m e n t  

p r e v e n t s   c o n t a c t   b e t w e e n   t h e   c h i l l   115  and  t h e   w a l l   14  of  t h e  

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

10  to   be  u s e d   s i n c e   s u c h   c o v e r   d o e s   n o t   n e e d   to   r e a c h   t he   z o n e  

of  t h e   c h i l l   115 .   P o l l u t i o n   of   t h e   c a s t   b i l l e t   by  r e s i d u e s   o f  

t h e   c a r b o n i s e d   p r o t e c t i v e   c o v e r   10  or   of   g a s e s   c a u s e d   b y  

c o m b u s t i o n   of   t h e   c o v e r   i s   t h u s   a v o i d e d .  

A  p r o t e c t i v e   c o v e r   or   j a c k e t   10  i s   p r o v i d e d   to  c o o p e r a t e  

w i t h   t h e   h e a d   12  of  t h e   s t a r t e r   b a r   11  and  i s   s u i t a b l e   t o  

c o o p e r a t e   w i t h   t h e   i n s i d e   of   t h e   i n g o t   mou ld   14,  t h u s  



p r e v e n t i n g   t h e   head   12  of  t h e   s t a r t e r   b a r   11  and  t h e   s t a r t e r  

b a r   11  i t s e l f   f rom  k n o c k i n g   or  d a m a g i n g   t h e   i n s i d e   of  t h e  

d i s c h a r g e   c h a n n e l   of  t h e   i n g o t   mou ld   1 4 .  

The  p r o t e c t i v e   c o v e r   10  can   be  a p p l i e d   to  t h e   l o w e r   p a r t   o f  

t h e   i n g o t   m o u l d   14  b e f o r e   t h e   h e a d   12  of  t he   s t a r t e r   b a r   11  i s  

i n t r o d u c e d   t h e r e i n t o   or   e l s e   can   be  f i t t e d   to  t h e   head   12  o f  

t h e   s t a r t e r   b a r   11  b e f o r e   t h e   head   12  i s   i n t r o d u c e d   i n t o   t h e  

i n g o t   mou ld   1 4 .  

The  p r o t e c t i v e   c o v e r   10  can   be  a p p l i e d   by  hand   or  by  a  

m a n i p u l a t o r   17  w h i c h   t a k e s   t h e   c o v e r   10  f rom  an  a p p r o p r i a t e  

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

I f   a  m a n i p u l a t o r   17  i s   p r o v i d e d ,   r o l l s   113  at   t he   end  o f  

t h e   s t a r t e r   b a r   w i l l   be  c a p a b l e   of  b e i n g   o p e n e d   a p a r t   so  as  t o  

e n a b l e   t h e   p r o t e c t i v e   c o v e r   10  to   be  p o s i t i o n e d .  

G u i d e   r o l l s   13  may  p o s s i b l y   be  s p a c e d   a p a r t   in  s u c h   a  w a y  

as  to   e n a b l e   t h e   m a n i p u l a t o r   17  to   o p e r a t e   w i t h o u t   c o n t a c t i n g  

t h e   r o l l s .  

The  l e n g t h   of  t h e   p r o t e c t i v e   c o v e r   10  w i l l   v a r y   to  s u i t   t h e  

c o n f o r m a t i o n   of  t h e   h e a d   12  of  t he   s t a r t e r   b a r   11  and  t h e  

i n n e r   c o n f o r m a t i o n   of  t h e   i n g o t   mou ld   1 4 .  

M o r e o v e r ,   t h e   p r o t e c t i v e   c o v e r   10  may  c o n s i s t   of  p l y w o o d ,  

c o m p r e s s e d   a n d / o r   m o u l d e d   wood  c h i p s ,   wood  c h i p s   p l u s   a  

f i l l e r ,   g l a s s - r e i n f o r c e d   p o l y e s t e r   r e s i n ,   p l a s t i c   foam  o r  

m o u l d e d   r e s i n ,   t he   name  " r e s i n "   c o m p r i s i n g   any  known  t y p e   o f  

p l a s t i c   or  s y n t h e t i c   m a t e r i a l .  

The  p r o t e c t i v e   c o v e r   10  may  a l s o   be  made  of  any  m a t e r i a l ,  

even   a  m e t a l l i c   m a t e r i a l ,   h a v i n g   a  low  m e l t i n g   p o i n t   p r o v i d e d  

t h a t   i t   is   s o f t ,   so  t h a t   i t   w i l l   be  d e s t r o y e d   at   t h e   t i m e   o f  

t he   c a s t i n g   or  w i l l   be  e m b e d d e d   on  the   end  p o r t i o n   of  t h e  

b i l l e t .  

The  p r o t e c t i v e   c o v e r   10  w i l l   be  p o s i t i o n e d   and  c o n f o r m e d  

a d v a n t a g e o u s l y   in  s u c h   a  way  t h a t   i t   w i l l   n o t   h i n d e r   t h e  

r e l e a s i n g   of  t he   head   12  of  t h e   s t a r t e r   ba r   11  at   t he   t i m e  



when  t h e   s t a r t e r   b a r   i s   d e t a c h e d   f rom  t h e   b i l l e t .  



1  -  P r o t e c t i v e   c o v e r   ( 1 0 )   f o r   a  head   ( 1 2 )   of  a  s t a r t e r   b a r  

( 1 1 )   in  c o n t i n u o u s   c a s t i n g ,   w h i c h   c o v e r   i s   a b l e   to   p r o t e c t   t h e  

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

mou ld   ( 1 4 )   d u r i n g   c o n t i n u o u s   c a s t i n g ,   b e i n g   c h a r a c t e r i z e d   i n  

t h a t   i t   has   a  j a c k e t - w i s e   s h a p e   and  e n c l o s e s   t h e   h e a d   ( 1 2 )   o f  

t h e   s t a r t e r   b a r   ( 1 1 )   at   l e a s t   p a r t i a l l y ,   b e i n g   p o s i t i o n e d  

b e t w e e n   s u c h   h e a d   ( 1 2 )   and  t h e   i n s i d e   of  t h e   p a s s a g e   f o r   t h e  

b i l l e t .  

2  -   P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  C l a i m   1,  w h i c h   i s  

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

( 1 4 )   b e f o r e   t h e   h e a d   ( 1 2 )   of  t h e   s t a r t e r   b a r   i s   i n s e r t e d .  

3  -   P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  C l a i m   1,  w h i c h   i s  

f i t t e d   to   t h e   h e a d   ( 1 2 )   of  t h e   s t a r t e r   b a r   b e f o r e   s u c h   h e a d   i s  

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

4  -  P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n -  

b e f o r e ,   w h i c h   i s   a p p l i e d   by  h a n d .  

5  -   P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  of   C l a i m s   1  to   3 ,  

of  w h i c h   t h e   a p p l i c a t i o n   i s   m e c h a n i z e d   ( 1 7 ) .  

6  -   P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n -  

b e f o r e ,   t h e   r o l l s   ( 1 1 3 )   a t   t h e   end  of  w h i c h   c an   be  o p e n e d  

a p a r t .  

7  -  P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n -  

b e f o r e ,   w h i c h   i s   made  of  a  m a t e r i a l   s o f t e r   t h a n   t h e   m a t e r i a l  

of  t h e   i n s i d e   of  t h e   i n g o t   mould   ( 1 4 ) .  

8  -   P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n -  

b e f o r e ,   w h i c h   i s   e x p e n d a b l e .  

9  -  P r o t e c t i v e   c o v e r   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n -  

b e f o r e ,   w h i c h   c o o p e r a t e s   w i t h   a  s p i r a l - t y p e   c h i l l   ( 1 1 5 )  

s u r r o u n d i n g   t h e   h e a d   ( 1 2 )   of  t he   s t a r t e r   b a r   ( 1 1 )   ( F i g . 2 ) .  

1 0  -   S t a r t e r   b a r   ( 1 1 )   f o r   c o n t i n u o u s   c a s t i n g ,   c h a r a c t e r i z e d   i n  

t h a t   i t   c o o p e r a t e s   w i t h   a  p r o t e c t i v e   c o v e r   ( 1 0 )   t h a t   e n c l o s e s  



at   l e a s t   a  h e a d   ( 1 2 )   of  t h e   s t a r t e r   b a r   a t   l e a s t   p a r t i a l l y   a t  

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

c o o l e d   in  an  i n g o t   m o u l d   ( 1 4 ) .  
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