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(54)  Method  and  apparatus  for  coupling  the  casting  and  rolling  of  metals 

(57)  The  invention  relates  to  an  apparatus  for  the 
combined  casting  and  rolling  of  metals  comprising  at 
least  two  casting  lines  12,13  and  a  rolling  line  1  4  each 
casting  line  12,13  also  comprising  a  corresponding  re- 
ceiving  platform  15,16  onto  which  the  slab  is  cast  which 
is  comprised  of  at  least  two  separate  moveable  sections 
22  -  28  each  of  which  are  shorter  than  the  length  of  the 
cast  slab  and  which  are  independently  moveable  be- 

tween  a  first  position  in  which  they  are  in  line  with  the 
corresponding  caster  12,  13  and  a  second  position  in 
which  they  are  in  line  with  the  rolling  line  1  4.  The  receiv- 
ing  platform  15,16  also  conveniently  comprises  a  sep- 
arate  fixed  section  which  remains  fixed  to  each  of  the 
casting  lines  12,  13.  The  receiving  platform  may  com- 
prise  2,  3,  4,  5  or  a  greater  number  of  moveable  sec- 
tions. 

<  
00 

1 6 ( 2 1 )  
1 6 ( 2 2 - 2 8 )  

^ -  
00 
00 
o  

LU 

Length  ~  length  of  slab 

F i g u r e   7.  

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP0  884  118  A1 2 

Description 

The  invention  relates  to  an  apparatus  for  coupling 
the  casting  and  rolling  of  metals.  In  particular  the  inven- 
tion  relates  to  a  combined  apparatus  and  method  for  the 
continuous  casting  and  then  rolling  of  metals. 

Typically  in  known  systems  more  than  one  casting 
line  is  fed  into  a  single  rolling  line  because  the  rate  of 
casting  is  normally  slower  than  the  rate  through  a  single 
rolling  mill  line.  Presently  a  transfer  unit  is  used  to  trans- 
fer  the  slab  which  is  produced  by  the  casting  line  to  a 
position  in  which  it  lines  up  with  the  subsequent  rolling 
line.  Such  a  conventional  system  is  shown  in  figures  1 
to  6  which  show  a  conventional  casting  and  rolling  ap- 
paratus  comprising  two  casting  lines  2,  3  feeding  a  sin- 
gle  rolling  line  4.  In  figure  1  the  casting  process  in  the 
first  casting  line  2  is  about  half  way  through  and  the  cast- 
ing  of  the  second  casting  line  3  is  about  to  begin.  A  pre- 
viously  cast  slab  is  located  on  the  transfer  unit  6  ready 
to  enter  the  single  rolling  line  4.  The  next  stage  in  the 
process  is  shown  in  figure  2.  The  casting  in  the  first  cast- 
ing  line  2  continues,  the  casting  of  the  second  casting 
line  3  is  commenced  and  the  previously  cast  slab  enters 
the  rolling  line  4  from  the  transfer  unit  6.  Figure  3  shows 
the  third  stage  of  this  conventional  process  in  which  the 
casting  of  the  slab  on  the  first  casting  line  2  is  complete 
and  the  rolling  of  the  previously  cast  slab  is  complete. 
At  this  point  the  casting  of  the  second  casting  line  is  con- 
tinuing  and  approaching  the  halfway  stage.  The  transfer 
unit  6  is  then  moved  to  a  position  in  line  with  the  first 
casting  line  2.  As  shown  in  figure  4  the  slab  being  cast 
in  casting  line  2  is  then  cut  at  the  required  length  and 
the  slab  proceeds  onto  the  transfer  unit  6.  The  length  of 
the  cast  slab  is  determined  by  the  length  of  the  transfer 
unit  6  as  well  as  the  casting  lines  2,  3.  Referring  now  to 
figure  5  the  transfer  unit  is  translated  sideways  (down- 
wardly  in  the  drawing)  to  line  up  with  the  rolling  line  4  so 
that  the  newly  cast  slab  can  proceed  to  the  rolling  line 
4  as  shown  in  figure  6.  When  the  rolling  of  this  slab  is 
complete  the  second  casting  line  3  will  have  been  com- 
pleted  and  a  further  slab  will  be  available.  The  transfer 
unit  6  will  then  move  sideways  to  a  position  in  line  with 
the  second  casting  line  to  receive  this  slab  and  so  the 
procedure  continues. 

With  such  conventional  apparatus  the  length  of 
each  cast  slab  is  limited  by  the  length  of  the  transfer  unit 
6  and  the  casting  line  is  of  the  same  corresponding 
length.  If  slabs  of  greater  length  are  required  then  the 
apparatus  has  to  be  made  longer  with  correspondingly 
long  casting  lines  and  transfer  units.  This  makes  the 
overall  length  of  the  complete  line  very  long  and  this  is 
a  major  prohibiting  factor.  Sites  for  such  long  lengths  of 
mills  are  very  hard  to  find  and  expensive  and  existing 
factory  sites  where  most  new  equipment  is  desired  to 
be  located  are  not  long  enough  to  accommodate  such 
long  lengths  of  equipment.  Further  more  the  long 
lengths  of  the  casting  and  rolling  apparatus  required  for 
long  slabs  are  expensive  in  terms  of  the  physical  cost 

of  the  apparatus  itself  as  well  as  the  factory  space  it 
takes  up. 

It  is  therefore  an  objective  of  the  invention  to  provide 
a  combined  casting  and  rolling  apparatus  for  metal 

5  which  is  shorter  in  length  than  conventional  casting  and 
rolling  apparatus. 

It  is  also  an  objective  of  the  present  invention  to  pro- 
vide  a  continuous  casting  and  rolling  apparatus  which 
can  produce  longer  lengths  of  slabs  and  consequently 

10  longer  runs  through  the  rolling  line. 
According  to  the  invention  there  is  provided  an  ap- 

paratus  for  the  combined  casting  and  rolling  of  metals 
comprising  at  least  two  casting  lines  and  a  rolling  line 
each  casting  line  also  comprising  a  corresponding  re- 

's  ceiving  platform  onto  which  the  slab  is  cast,  character- 
ised  in  that  each  receiving  platform  is  comprised  of  at 
least  two  separate  sections  each  of  which  are  shorter 
than  the  length  of  the  cast  slab  and  which  are  independ- 
ently  moveable.  The  sections  are  preferably  moveable 

20  between  a  first  position  in  which  they  are  in  line  with  the 
corresponding  caster  and  a  second  position  in  which 
they  are  in  line  with  the  rolling  line. 

The  receiving  platforms  are  preferably  in  the  form 
of  tunnel  furnaces  in  this  embodiment  in  which  the  tem- 

25  perature  of  the  cast  slabs  can  be  controlled  and  main- 
tained  by  heat  retaining  means  and  with  heat  adding 
means.  They  will  however  be  referred  to  merely  as  re- 
ceiving  platform  moveable  sections  henceforth  in  this 
description. 

30  Preferably  a  separate  section  of  the  receiving  plat- 
form  remains  fixed  to  each  ofthe  casting  lines  12,  13. 

Preferably  the  receiving  platform  comprises  2 
moveable  sections.  Alternatively  the  receiving  platform 
comprises  three,  four,  five,  six  ,  seven  or  more  move- 

rs  able  sections. 
According  to  the  invention  there  is  also  provided  a 

method  of  casting  and  rolling  of  metal  as  carried  out  by 
the  apparatus  described  above. 

An  exemplary  embodiment  of  the  method  and  ap- 
40  paratus  of  the  invention  comprising  a  receiving  platform 

with  seven  moveable  sections  will  now  be  described 
with  the  assistance  of  the  following  drawings  which  in- 
clude  drawings  of  a  prior  art  apparatus  already  referred 
to  and  in  which  : 

45 
fig.  1  to  6  are  schematic  views  of  six  steps  of  a  cast- 
ing  and  rolling  method  and  apparatus  of  the  prior 
art, 

so  fig.  7  to  14  are  schematic  views  of  eight  steps  of  a 
casting  and  rolling  method  and  apparatus  of  the  em- 
bodiment  of  the  invention. 

The  method  and  apparatus  of  the  prior  art  shown  in 
55  figures  1  to  6  has  already  been  discussed  above.  Re- 

ferring  to  figures  7  to  1  4  the  embodiment  of  the  invention 
is  shown  in  which  there  is  provided  an  apparatus  1  for 
the  combined  casting  and  rolling  of  metals  comprising 
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at  least  two  casting  lines  12,  13  and  a  rolling  line  14, 
each  casting  line  12,13  also  comprising  corresponding 
receiving  platforms  15,  16  onto  which  the  slab  is  cast. 
Each  receiving  platform  15,  16  is  comprised  of  eight 
separate  sections  21  ,  22,  23,  24,  25,  26,  27,  28  the  first 
section  21  of  which  is  fixed  to  the  corresponding  casting 
line  12,  13  and  the  remaining  seven  of  which  are  inde- 
pendently  moveable.  The  moveable  sections  22  -28  are 
moveable  between  a  first  position  in  which  they  are  in 
line  with  the  corresponding  casting  line  1  2,  13a  second 
position  in  which  they  are  in  line  with  the  rolling  line  14. 

Each  movable  section  is  preferably  in  the  form  of 
tunnel  furnaces  in  this  embodiment  in  which  the  temper- 
ature  of  the  cast  slabs  can  be  controlled  and  maintained 
by  heat  retaining  means  and  with  heat  adding  means. 
They  will  however  be  referred  to  merely  as  moveable 
sections  henceforth  in  this  description. 

Each  movable  section  22-28  may  contain  its  own 
heat  adding  means  but  preferably,  whilst  each  movable 
section  will  contain  its  own  heat  retaining  means,  only 
some  of  the  movable  sections  will  need  to  be  provided 
with  heat  adding  means.  The  heat  adding  means  could 
be  any  suitable  type  such  as  by  gas  or  electric  element. 

Each  moveable  section  22  -  28  comprises  its  own 
transverse  rail  (not  shown)  arranged  between  the  first 
and  second  positions  to  precisely  guide  the  translation 
movement  of  each  moveable  section  22  -28.  Addition- 
ally  each  corresponding  rail  is  provided  with  stops  which 
stop  the  corresponding  moveable  section  in  precisely 
the  desired  position  in-line  with  the  corresponding  cast- 
ing  line  and  the  rolling  line  14  respectively. 

Also  each  of  the  sections  comprises  driven  rolls  for 
longitudinal  movement  of  the  slab  from  the  receiving 
platforms  15,  16  to  the  rolling  line  14. 

Referring  to  each  step  in  turn  it  can  be  seen  from 
figure  7  that  the  apparatus  and  method  of  this  embodi- 
ment  of  the  invention  is  shown  in  which  a  first  slab  has 
already  been  cast  and  rests  on  the  moveable  sections 
of  the  second  receiving  platform  16  and  this  is  ready  to 
be  fed  into  the  rolling  line  1  4.  The  first  casting  line  12  is 
part,  about  halfway,  through  the  casting  of  a  second  slab 
on  to  its  receiving  platform  15  which  is  in  line  with  the 
first  casting  line  12.  The  casting  of  a  third  slab  on  the 
second  casting  line  13  has  just  started  on  to  the  first 
fixed  section  21  of  its  corresponding  the  receiving  plat- 
form  16. 

Referring  now  to  figure  8  the  first  slab  is  being  fed 
into  the  rolling  line  14.  As  soon  as  the  end  of  this  slab 
leaves  the  first  moveable  section  22,  this  moveable  sec- 
tion  22  is  moved  sideways  (downwards  in  the  figure)  to 
its  first  position  in-line  with  the  second  casting  line  to 
form  the  receiving  platform  for  the  casting  of  the  third 
slab.  Referring  to  figure  9  as  the  second  slab  leaves  the 
next  moveable  section  23,  this  section  is  moved  side- 
ways  (downwards  in  the  figure)  to  form  the  receiving 
platform  for  the  casting  of  the  third  slab. 

Figure  1  0  shows  this  step  repeated  for  the  third  and 
subsequent  moveable  sections  as  the  first  slab  enters 

the  rolling  line  14.  As  the  rolling  line  14  operates  at  a 
faster  speed  that  the  casting  line  1  2,  1  3  the  subsequent 
sections  build  up  to  form  the  receiving  platform  ahead 
of  the  casting  of  the  third  slab. 

5  Figure  1  1  shows  the  last  moveable  section  28  being 
moved  sideways  to  complete  the  receiving  platform  for 
the  third  slab.  In  the  meantime  the  casting  of  the  second 
slab  has  been  completed  and  as  shown  in  figure  1  2  the 
desired  length  is  cut  and  the  slab  is  transferred  to  the 

10  last  seven  sections  of  the  receiving  platform  by  the  drive 
rolls  on  the  receiving  platform  sections  22  -  28. 

As  shown  in  figure  1  3  the  second  slab  is  transferred 
to  the  rolling  line  1  4  by  the  sideways  movement  of  all  of 
the  moveable  sections  22  -  28  of  the  first  receiving  plat- 

's  form  and  the  slab  can  then  be  fed  into  the  rolling  mill. 
The  process  is  thus  continued  following  this  pattern  on 
a  continuous  basis  as  shown  in  figure  14  with  the  first 
and  subsequent  moveable  sections  22  -  28  of  the  first 
receiving  platform  moving  sideways  (upwards  in  the  fig- 

20  ure)  to  form  the  receiving  platform  for  a  fourth  slab  as 
soon  as  the  second  slab  leaves  the  corresponding  mov- 
able  section  22  -28.  In  the  meantime  the  casting  of  the 
third  slab  is  continued. 

It  will  be  appreciated  that  by  means  of  the  invention 
25  a  considerable  reduction  in  the  overall  length  of  the  pro- 

duction  line  is  achieved  which  has  considerable  conse- 
quential  benefit  in  terms  of  the  cost  of  the  apparatus  it- 
self  and  in  the  cost  of  the  space  required.  Furthermore 
longer  slabs  are  able  to  be  cast  using  the  method  and 

30  apparatus  of  the  invention  from  a  mill  of  a  given  total 
size. 

It  will  also  be  appreciated  that  the  invention  is  not 
limited  to  the  example  described  above  with  seven  mov- 
able  sections  but  any  number  may  be  used  within  the 

35  concept  of  the  invention  as  defined  in  the  appended 
claims. 

Claims 
40 

1.  An  apparatus  for  the  combined  casting  and  rolling 
of  metals  comprising  at  least  two  casting  lines  12, 
1  3  and  a  rolling  line  1  4  each  casting  line  12,13  also 
comprising  a  corresponding  receiving  platform  15, 

45  1  6  onto  which  the  slab  is  cast  ,  characterised  in  that 
each  receiving  platform  15,  16  is  comprised  of  at 
least  two  separate  moveable  sections  22  -  28  each 
of  which  are  shorter  than  the  length  of  the  cast  slab 
and  which  are  independently  moveable. 

50 
2.  An  apparatus  according  to  claim  1  ,  characterised  in 

that  the  moveable  sections  are  moveable  between 
a  first  position  in  which  they  are  in  line  with  the  cor- 
responding  caster  12,  13  and  a  second  position  in 

55  which  they  are  in  line  with  the  rolling  line  14. 

3.  An  apparatus  according  to  claim  1  ,  characterised  in 
that  the  receiving  platform  15,  16  also  comprises  a 

3 
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separate  fixed  section  which  remains  fixed  to  each 
of  the  casting  lines  12,  13. 

4.  An  apparatus  according  to  claim  1  ,  characterised  in 
that  the  receiving  platform  comprises  2  moveable  s 
sections. 

5.  An  apparatus  according  to  claim  1  ,  characterised  in 
that  the  receiving  platform  comprises  3  or  more 
moveable  sections.  10 

6.  An  apparatus  according  to  claim  1  ,  characterised  in 
that  each  moveable  section  22  -28  comprises  its 
own  transverse  rail  arranged  between  the  first  and 
second  positions.  15 

7.  An  apparatus  according  to  claim  6,  characterised  in 
that  each  rail  is  provided  with  stops  which  stop  the 
moveable  section  22  -28  in  precisely  the  desired  po- 
sition  in-line  with  the  corresponding  casting  line  and  20 
the  rolling  line  14  respectively. 

8.  An  apparatus  according  to  claim  1  ,  characterised  in 
that  each  moveable  section  comprises  driven  rolls 
for  longitudinal  movement  of  the  slab.  25 

9.  A  method  of  casting  and  rolling  of  metal  comprising 
at  least  one  casting  line  and  a  rolling  line  14  and  at 
least  one  receiving  platform  15,16  arranged  be- 
tween  them,  the  at  least  one  receiving  platform  15,  30 
16  comprising  at  least  a  first  moveable  section  and 
at  least  a  second  moveable  section,  and  wherein 
starting  from  a  start  up  position  casting  from  the  first 
casting  line  12: 

35 
the  at  least  one  receiving  platform  comprising 
corresponding  first  and  second  moveable  sec- 
tions  of  the  at  least  one  casting  line  is  arranged 
in  a  line  with  the  at  least  one  casting  line, 

40 
a  slab  is  cast  on  the  first  receiving  platform  ex- 
tending  to  a  length  greater  than  the  length  of 
one  of  the  first  and  second  moveable  sections, 

the  receiving  platform  comprising  the  first  and  45 
second  moveable  sections  of  the  at  least  one 
casting  line  is  then  moved  together  with  the  slab 
mounted  thereon  to  be  in-line  with  the  rolling 
line  4, 

50 
the  slab  is  fed  into  the  rolling  line  4, 

when  the  slab  has  left  the  first  moveable 
section  ,  the  first  moveable  section  is  moved 
back  to  the  casting  position  to  receive  the  sub-  55 
sequent  cast  slab. 

4 
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