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(54)  A  head  casting  device  for  a  billet  continuous  casting  process  

(57)  A  head  casting  device  for  a  billet  continuous 
casting  process,  said  device  can  be  placed  in  a  casting  p  
duct  (11)  continuously  cooled  and  comprising  a  box-  f" 
shaped  portion  which  can  be  put  longitudinally  inside 
the  duct  (11),  said  portion  is  provided  with  an  opening 
(14)  in  correspondence  to  a  base  which  is  parallel  to  a  i<j  < - r ^ ^ ^  
cross  section  of  the  duct  and  with  an  engagement  por-  v_  ; 
tion  (15)  extending  from  the  closed  wall  (13)  of  the  box-   ̂ ~  

shaped  portion  which  is  opposite  the  opening  (14),  a  _  gasket  (1  7)  can  further  be  associated  to  the  closed  wall  y 
(13),  said  gasket  is  inserted  between  said  closed  wall 
and  the  inner  surfaces  of  the  duct  (11).  v  ~n  —  
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Description 

The  present  invention  discloses  a  head  casting 
device  for  a  billet  continuous  casting  process. 

In  the  continuous  casting  processes,  in  particular  s 
for  steel  casting,  during  the  starting  phase  of  the  contin- 
uous  casting  process  a  stable  casting  head  must  be 
formed,  said  head  is  made  of  steel  at  least  partially 
solidified  so  as  to  engage  the  steel  which  is  continu- 
ously  poured  into  the  ingot  mold.  In  fact,  the  ingot  mold  10 
is  usually  made  of  a  copper  duct,  which  has  highly 
cooled  walls,  wherein  the  liquid  metal  is  poured  directly 
from  the  ladle.  At  the  start  of  said  operation,  the  liquid 
metal  has  to  find  an  element  that  closes  said  duct  and 
that  will  become  an  integral  portion  as  well  as  the  pulling  is 
head  of  said  liquid  metal  while  the  liquid  steel,  through 
solidification,  realises  a  continuous  billet. 

Currently,  a  fake  billet  is  fixed  to  a  pulling  group,  e.g. 
formed  by  chains,  and  the  front  portion  or  head  of  the 
liquid  steel  coming  from  the  ladle  engages  with  said  20 
fake  billet. 

This  operation  is  particularly  critical  since,  in  case 
of  a  faulty  engagement,  when  the  pulling  group  is 
started,  there  might  be  the  separation  between  the  fake 
billet  and  the  leading  portion  of  the  liquid  steel.  In  such  25 
a  case  the  steel,  which  is  in  its  solidification  phase,  will 
stop  flowing  within  the  duct  with  the  consequent  stop  of 
the  plant. 

Further,  once  the  fake  billet  has  started  pulling  the 
developing  billet,  it  will  be  necessary  to  cut  the  connec-  30 
tion  area  between  the  fake  billet  and  the  billet  in  the 
making  process.  Said  operation  has  to  be  performed 
once  that  the  continuous  billet  has  reached  a  situation 
of  sufficient  cooling  and  is  positioned  on  a  conveyor. 

Such  an  operation  requires  the  following  restoration  35 
of  the  head  of  the  fake  billet  so  as  that  said  fake  billet  is 
ready  to  start  a  new  operation  of  continuous  casting. 

A  purpose  of  the  present  invention  is  then  to  solve 
the  above  mentioned  technical  problems  relative  both  to 
the  safety  of  the  starting  part  of  a  continuous  casting  40 
process  and  to  the  easiness  of  conducting  this  initial 
working  phase. 

This  purpose,  according  to  the  present  invention,  is 
reached  through  the  realization  of  a  head  casting  device 
for  a  billet  continuous  casting  process,  said  device  can  45 
be  placed  in  a  casting  duct  continuously  cooled,  charac- 
terised  by  comprising  a  box-shaped  portion  which  can 
be  put  longitudinally  inside  said  duct,  said  portion  is  pro- 
vided  with  an  opening  in  correspondence  to  a  base 
which  is  parallel  to  a  cross  so 
section  of  the  duct  and  with  an  engagement  portion 
extending  from  the  closed  wall  of  the  box-shaped  por- 
tion  which  is  opposite  the  opening,  a  gasket  can  further 
be  associated  to  the  closed  wall,  said  gasket  is  inserted 
between  said  closed  wall  and  the  inner  surfaces  of  said  55 
duct. 

Preferably,  at  least  one  side  wall  of  said  box-shaped 
portion  has  a  further  opening  facing  said  inner  surfaces 

of  said  duct. 
Said  gasket  is  advantageously  made  of  a  flexible 

material,  like  felt. 
The  outside  dimensions  of  said  box-shaped  portion 

are  smaller  than  the  inner  dimensions  of  said  duct.  In 
this  way,  said  flexible  material  of  said  gasket  can  be 
bent  inside  an  annular  space  comprised  between  the 
inner  surfaces  of  said  duct  and  the  outer  surfaces  of 
said  box-shaped  portion. 

The  structural  and  functional  features  and  the  asso- 
ciated  advantages  will  be  better  understood  through  the 
description  of  a  non  limiting  example  of  a  head  casting 
device  for  a  billet  continuous  casting  process  realised 
according  to  the  present  invention  and  to  the  attached 
drawings,  in  which: 

Figure  1  is  a  sectional  view  of  a  portion  of  the  con- 
tinuous  casting  duct  wherein  a  device  according  to 
the  invention  has  been  placed,  said  device  contain- 
ing  liquid  steel  in  the  solidification  phase; 
Figure  2  is  a  side  view  of  the  device  shown  in  Figure 
1,  after  a  90°  rotation; 
Figure  3  is  a  top  plan  view  of  the  device  of  Figure  2. 

With  reference  to  the  figures,  a  head  casting 
device,  indicated  by  numeral  10,  for  a  billet  continuous 
casting  process  is  shown,  said  device  can  be  placed  in 
a  continuously  cooled  casting  duct,  indicated  by 
numeral  1  1  .  Said  duct  1  1  is,  for  example,  a  copper  duct 
having  hollow  walls  wherein  a  cooling  liquid  is  circu- 
lated,  e.g.  water  or  the  like. 

The  device  10  comprises  basically  a  box-shaped 
portion,  having  a  square  section  in  the  example  case 
and  side  walls  12,  a  first  base  formed  by  a  closed  front 
wall  13  and  the  other  base  formed  by  an  opening  14. 
The  side  walls  1  2  of  the  box-shaped  element  define  an 
element  which  is  used  as  a  cooling  element. 

An  engagement  portion  1  5  extends  from  the  front 
closed  wall  13,  said  portion  can  be  attached  to  a  pulling 
group  or  to  a  fake  billet  (not  shown),  which  are  utilized  to 
pull  forward  the  device.  In  the  shown  example,  this 
engagement  portion  1  5  is  realized  by  means  of  a  round 
bar  with  a  side  notch  16  suitable  to  engage  the  pulling 
group. 

Further,  above  said  closed  front  wall  13  a  gasket  1  7 
is  placed,  said  gasket  has  a  central  hole  18  which  can 
be  inserted  on  the  engagement  portion  15.  This  gasket 
has  dimensions  much  greater  than  the  closed  front  wall 
13  so  as  to  extend  beyond  said  wall  edges.  The  corners 
of  the  gasket  17  have  cut  areas  22  suitable  to  facilitate 
the  bend  of  the  gasket  around  the  side  walls  1  2  of  the 
box-shaped  portion.  This  gasket  17  is  preferably  made 
of  flexible  material,  e.g.  felt. 

Further,  at  least  one  side  wall  1  2  has  an  additional 
through  opening  19  suitable  to  connect  the  inner  side  of 
the  box-shaped  portion  with  an  annular  space  20 
defined  outside  the  box-shaped  portion. 

In  fact  in  figure  1  ,  a  head  casting  device  1  0  for  a 
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continuous  casting  process  is  shown,  said  device  is 
positioned  within  a  duct  1  1  with  larger  outer  dimensions. 

The  side  overall  dimensions  of  the  box-shaped  por- 
tion  are  smaller  than  the  inner  dimensions  of  the  duct 
and  therefore  the  box-shaped  portion  can  be  put  inside 
the  duct,  thus  defining  said  annular  space  20  around 
said  box-shaped  portion. 

When  the  device  of  the  invention  is  put  into  the  duct 
1  1  ,  the  flexible  material  of  the  gasket  1  7  can  be  inserted 
in  said  annular  space  in  order  to  realize  a  seal  between 
the  outer  surfaces  of  the  device  and  the  inner  surfaces 
of  the  duct. 

As  already  said,  when  it  is  necessary  to  start  a  con- 
tinuous  casting  process,  the  head  casting  device  10  is 
put  in  the  duct  from  the  side  of  its  closed  wall  13.  In  this 
way,  the  gasket  bends  over  a  portion  of  the  side  sur- 
faces  of  the  box-shaped  portion,  fills  the  annular  space 
20  and  realises  a  seal.  The  device  is  pulled  until  the 
engagement  portion  15  is  connected  to  the  pulling 
group. 

At  this  moment,  the  continuous  casting  begins 
through  the  introduction  of  melted  liquid  steel,  indicated 
by  numeral  21  ,  said  steel  flows  into  both  the  box-shaped 
portion  of  the  device  and  into  the  annular  space  20 
defined  by  the  device  outer  walls  and  the  duct  inner 
walls.  The  liquid  steel  can  not  flow  ahead  of  the  front 
portion  of  the  duct  because  of  the  presence  of  the  gas- 
ket  1  7  which  fits  into  the  space  20  and  guarantees  an 
optimum  seal. 

Further,  the  steel  also  flows  inside  the  additional 
opening  1  9  and  realises,  in  this  way,  a  bridge  between 
the  steel  inside  the  space  20  and  the  steel  inside  the 
box-shaped  portion. 

The  small  dimensions  of  the  space  20  and  the  pres- 
ence  of  the  side  walls  12  of  the  box-shaped  element 
allow  a  quick  cooling  of  the  steel  therein  contained  and 
also  allow  the  formation  of  a  good  engagement  to  the 
device  of  the  invention.  Such  stable  situation  is  further 
enhanced  by  the  steel  that  flows  into  the  additional 
opening  19  which  is  connected  to  the  more  fluid  steel, 
contained  in  the  box-shaped  portion.  At  any  rate,  the 
bridge  of  material  present  in  the  opening  improves  the 
engagement  of  the  continuous  casting  head  to  the  pull- 
ing  device. 

The  specific  geometry  of  the  device  according  to 
the  present  invention  causes  an  optimum  distribution  of 
the  resisting  sections  and  of  the  cooling  sections  so  as 
to  obtain  a  high  rate  of  cooling  on  all  the  outer  surfaces 
of  the  device. 

Advantageously,  such  a  device,  since  it  has  a  sim- 
ple  construction  realised  with  very  low  cost  materials, 
can  be  of  the  disposable  type  and  therefore  be  substi- 
tuted  at  every  start  of  the  continuous  casting  process. 
Such  a  device,  always  new  and  perfectly  good,  further 
improves  the  guarantee  of  an  optimum  transfer  of  the 
pulling  force  and  of  a  steady  and  perfect  engagement  of 
the  head  of  the  developing  billet  to  the  pulling  device. 

The  possibility  of  using  said  device  just  once  accel- 

erates  the  restoration  operations  of  the  casting  plant  at 
each  start  and  drastically  reduces  the  dead  times  of  the 
manufacturing  cycle. 

The  self-matching  of  the  gasket  positioned  on  the 
5  front  portion  of  the  device  is  also  a  positive  factor  for  the 

reliable  start  of  the  continuous  casting  process.  Such 
self-matching  feature  avoids  the  need  of  an  initial  accu- 
rate  positioning  of  the  gasket  with  further  significant 
reduction  of  the  plant  setting  time. 

10 
Claims 

1  .  A  head  casting  device  for  a  billet  continuous  casting 
process,  said  device  can  be  placed  in  a  casting 

15  duct  (11)  continuously  cooled,  characterized  by 
comprising  a  box-shaped  portion  which  can  be  put 
longitudinally  inside  said  duct  (11),  said  portion  is 
provided  with  an  opening  (1  4)  in  correspondence  to 
a  base  which  is  parallel  to  a  cross  section  of  the 

20  duct  (11)  and  with  an  engagement  portion  (15) 
extending  from  the  closed  wall  (13)  of  the  box- 
shaped  portion  which  is  opposite  the  opening  (14), 
and  a  gasket  (17)  can  further  be  associated  to  the 
closed  wall  (13),  said  gasket  is  inserted  between 

25  said  closed  wall  and  the  inner  surfaces  of  the  duct 
(11). 

2.  A  head  casting  device  according  to  claim  1  ,  charac- 
terised  in  that  at  least  one  side  wall  (1  2)  of  said  box- 

30  shaped  portion  has  an  additional  opening  (19)  fac- 
ing  said  inner  surfaces  of  said  duct  (1  1). 

3.  A  head  casting  device  according  to  claim  1  ,  charac- 
terised  in  that  said  gasket  (1  7)  is  made  of  flexible 

35  material. 

4.  A  head  casting  device  according  to  claim  3,  charac- 
terised  in  that  said  flexible  material  is  felt. 

40  5.  A  head  casting  device  according  to  claim  1  ,  charac- 
terised  in  that  the  outer  dimensions  of  said  box- 
shaped  portion  are  smaller  than  the  inner  dimen- 
sions  of  said  duct  (11). 

45  6.  A  head  casting  device  according  to  claim  1  ,  charac- 
terised  in  that  said  flexible  material  of  said  gasket 
(17)  can  be  bent  within  an  annular  space  (20) 
defined  between  the  inner  surfaces  of  said  duct  and 
the  outer  surfaces  of  said  box-shaped  portion. 

50 
7.  A  head  casting  device  according  to  claim  1  ,  charac- 

terised  in  that  said  engagement  portion  (1  5)  has  a 
notch  (16)  suitable  for  the  engagement  with  the 
pulling  group. 

55 
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