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Description 

The  invention  deals  with  a  horizontal  continuous 
casting  mould  according  to  the  features  laid  out  in  the 
preamble  of  claim  1  . 

It  is  well  known  fora  horizontal  continuous  casting 
mould  to  consist  of  a  mould  tube  which  defines  the 
mould  passage  mounted  in  a  housing  structure.  The 
housing  structure  provides  liquid  cooling  for  molten 
metal  passed  along  the  mould  passage  so  that  the 
molten  metal  begins  to  solidify  in  the  mould  passage 
and  for  the  cross-section  of  the  casting  to  be  deter- 
mined  by  the  cross-section,  of  the  mould  passage. 

British  Patent  Specification  No.  1525036  disclo- 
ses  a  vertical  continuous  casting  mould  in  which  liquid 
coolant  is  circulated  through  an  annular  duct  between 
a  mould  tube  and  a  spacer  surrounding  the  mould 
tube.  The  mould  tube  and  the  spacer  are  located  be- 
tween  pole  pieces  of  an  electro-magnetic  inductor  for 
stirring  molten  metal  passed  along  the  mould  tube. 
The  electro-magnetic  inductor  is  contained  within  the 
same  path  as  the  duct  and,  after  passing  through  the 
duct,  the  liquid  coolant  flows  around  and  cools  the 
electromagnetic  inductor. 

The  mould  tube  and  the  spacer  are  replaced  to- 
gether  so  that,  if  a  change  is  made  to  the  cross- 
section  of  the  mould  tube,  a  corresponding  change  is 
made  to  the  spacer  so  that  the  cross-section  of  the 
duct  between  the  spacer  and  the  mould  tube  remains 
substantially  the  same. 

It  is  not  always  necessary  to  employ  electromag- 
netic  stirring  during  a  casting  operation  but,  by  mount- 
ing  the  mould  tube  and  the  spacer  between  pole 
pieces  of  an  electromagnetic  inductor,  the  stirrer  has 
to  be  provided  in  the  mould.  Thus,  the  complexity  of 
the  mould  and  hence  its  cost  are  excessive  if  electro- 
magnetic  stirring  is  not  required. 

EP-A-0071580,  upon  which  the  preamble  of 
claim  1  is  based,  discloses  a  horizontal  continuous 
casting  mould  having  a  housing  structure,  a  mould 
tube  defining  a  mould  passage,  the  tube  being  remov- 
ably  mounted  in  the  housing  structure  with  the  longi- 
tudinal  axis  of  the  mould  passage  disposed  substan- 
tially  horizontal;  a  spacer  mounted  in  the  housing 
structure  and  surrounding  the  mould  tube  and  defin- 
ing  therewith  a  duct  between  the  outside  of  the  mould 
tube  and  in  the  inside  of  the  spacer;  means  define  a 
path  including  the  duct  for  the  passage  of  cooling  liq- 
uid  and  means  within  the  housing  structure  defining 
an  annular  enclosure  surrounding  the  mould  tube. 

This  document  discloses  the  possibility  of  replac- 
ing  a  damaged  mould  tube  with  another  mould  tube  of 
the  same  size  but  not  with  one  of  a  different  size.  Al- 
though  an  annular  enclosure  is  provided  surrounding 
the  mould  tube,  this  enclosure  forms  part  of  the  same 
path  for  cooling  liquid  which  includes  the  duct  and 
there  is  no  provision  for  electromagnetic  stirring. 

It  is  an  object  of  the  present  invention  to  provide 

a  horizontal  continuous  casting  mould  which  is  more 
versatile  than  the  known  moulds. 

According  to  the  present  invention,  a  horizontal 
continuous  casting  mould  comprises  a  housing  struc- 

5  ture;  a  mould  tube  defining  a  mould  passage,  said 
tube  being  removably  mounted  in  the  housing  struc- 
ture  with  the  longitudinal  axis  of  the  mould  passage 
disposed  substantially  horizontal;  a  spacer  mounted 
in  the  housing  structure  and  surrounding  the  mould 

10  tube  and  defining  therewith  a  duct  between  the  out- 
side  of  the  mould  tube  and  the  inside  of  the  spacer; 
means  defining  a  path  including  said  duct  for  the  pas- 
sage  of  cooling  liquid;  means  within  the  housing  struc- 
ture  defining  an  annular  enclosure  surrounding  the 

15  mould  tube;  characterised  in  that  means  define  a  path 
including  said  enclosure  for  the  passage  of  cooling  liq- 
uid,  said  paths  having  a  common  inlet  and  separate 
outlets  for  the  cooling  liquid;  and  that  the  spacer  is  re- 
movably  mounted  in  a  tube  which  forms  the  innerwall 

20  of  said  annular  enclosure  and  for  each  size  of  mould 
tube  a  different  correspondingly  sized  spacer  is  em- 
ployed  such  that  the  cross-section  of  the  duct  remains 
substantially  the  same. 

In  accordance  with  one  embodiment  of  the  inven- 
25  tion,  the  housing  defines  a  pair  of  chambers  and  liquid 

coolant  is  forced  from  one  of  the  chambers  along  both 
of  said  paths  and  the  coolant  passing  through  said 
duct  returns  to  the  other  of  said  chambers. 

If  desired,  the  enclosure  may  contain  a  coil  for 
30  electro-magnetic  stirring  of  molten  metal  passed 

along  the  mould  passage. 
In  order  that  the  invention  may  be  more  readily 

understood,  it  will  now  be  described,  by  way  of  exam- 
ple  only,  with  reference  to  the  accompanying  draw- 

35  ings,  in  which:- 
Figure  1  is  a  front  view,  partly  in  section,  of  a  con- 
tinuous  casting  mould  in  accordance  with  the 
present  invention; 
Figure  2  is  a  section  on  the  line  2-2  of  Figure  1; 

40  and 
Figure  3  is  an  alternative  section  on  the  line  2-2 
of  Figure  1  . 
A  horizontal  continuous  casting  mould  has  a 

housing  structure  1  which  is  located  in  the  casting 
45  position  between  the  supply  tundish  for  the  molten 

metal  and  a  run-out  table  for  the  casting,  neither  of 
which  are  shown. 

The  housing  structure  is  mainly  of  fabricated  met- 
al  plates  and  it  defines  a  pair  of  chambers  3,  5  located 

so  close  to  the  base  of  the  housing  structure.  The  cham- 
bers  are  defined  in  part  by  a  cylindrical  tube  6  which 
also  defines  an  opening  7  through  the  structure,  the 
longitudinal  axis  of  the  opening  being  arranged  sub- 
stantially  horizontal.  A  tube  9  having  an  outwardly  ex- 

55  tending  flange  at  one  end  is  mounted  within  the  open- 
ing  7.  A  number  of  bolts  1  0  secure  the  tube  9  to  an  in- 
wardly  extending  rib  13  on  the  tube  6  and  thus  form 
an  annular  enclosure  1  5.  At  each  end  of  the  structure, 
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a  group  of  holes  1  7  are  provided  in  the  tube  6  and  the 
group  of  holes  at  each  end  are  in  communication  with 
the  respective  chambers  3,  5. 

An  annular  spacer  in  the  form  of  a  tube  20  is  re- 
movably  mounted  in  the  opening  7  and  defines  an  5 
opening  23  of  reduced  cross-section  as  compared 
with  that  of  the  opening  7.  The  spacer  is  conveniently 
a  push  fit  into  the  inside  of  the  tube  9.  A  mould  tube 
25,  conveniently  of  copper  alloy,  defines  a  mould  pas- 
sage  27  of  the  cross-section  of  the  required  casting.  10 
One  end  of  the  mould  tube  is  sealed  into  an  aperture 
in  an  end  plate  31  which  is  removably  bolted  to  one 
end  of  the  housing  structure.  The  other  end  of  the 
mould  tube  has  an  outwardly  extending  flange  33 
which  is  bolted  to  an  end  plate  which,  in  turn,  is  remov-  15 
ably  bolted  to  the  other  end  of  the  housing  structure. 

In  the  correct  position  of  the  mould  tube,  the  long- 
itudinal  axis  of  the  mould  passage  is  coincident  with 
the  longitudinal  axis  of  the  opening  7. 

The  outer  surface  of  the  mould  tube  is  spaced  20 
apart  from  the  spacer  20  which  surrounds  it  to  form 
a  duct  28  between  them. 

The  housing  structure  provides  cooling  for  the 
molten  metal  passed  through  the  mould  tube.  To  this 
end,  liquid  coolant,  usually  water,  is  supplied  to  the  25 
chamber  3  from  where  it  flows  out  through  the  open- 
ings  17  at  the  adjacent  end  of  the  structure  into  con- 
tact  with  the  outer  surface  of  the  mould  tube  and  the 
spacer.  Some  of  the  water  passes  along  the  duct  28, 
along  the  length  of  the  outside  of  the  mould  tube  and  30 
through  further  openings  1  7  at  the  opposite  end  of  the 
structure  into  the  chamber  5,  from  where  it  flows  to 
drain.  There  is,  therefore,  a  continuous  flow  of  cooling 
water  in  contact  with  the  outer  surface  of  the  mould 
tube.  In  addition,  some  of  the  cooling  water  which  is  35 
supplied  to  the  chamber  3  passes  through  openings 
in  the  flange  1  1  and  into  the  enclosure  1  5  and  out  from 
the  enclosure  through  a  further  outlet  port  35. 

It  is  most  desirable  that  a  predetermined  flow  of 
liquid  coolant  along  the  duct  28  takes  place  whatever  40 
the  size  of  the  mould  tube.  To  this  end,  therefore,  it  is 
necessary  to  keep  the  cross-section  of  the  duct  28  at 
a  predetermined  value.  For  each  mould  tube,  there- 
fore,  an  appropriately  sized  annular  spacer  is  always 
provided  so  that  the  two  together  define  a  duct  of  the  45 
predetermined  cross-section. 

Figure  3  shows  an  alternative  form  of  the  contin- 
uous  casting  mould  in  which  a  casting  of  a  much 
smaller  cross-section  than  that  shown  in  Figures  1 
and  2  is  required.  To  this  end.  the  annular  spacer  and  50 
the  mould  tube  shown  in  Figures  1  and  2  are  removed 
with  the  end  plates  31,  34.  A  new  spacer  41  is  pushed 
into  the  tube  9  and  a  second  mould  tube  43  is  located 
in  the  opening  through  the  housing  structure  and  held 
in  position  by  new  end  plates  45,  47.  The  longitudinal  55 
axis  of  the  mould  tube  is  still  coincident  with  the  long- 
itudinal  axis  of  the  opening  provided  by  the  housing 
structure.  The  cooling  means  provided  in  the  housing 

remain  and  a  large  part  of  the  water  from  the  chamber 
flows  along  the  duct  28  and  into  the  chamber  5.  It  will 
be  noticed  that  the  cross-section  of  the  duct  in  the  ar- 
rangement  of  Figure  3  is  substantially  as  the  cross- 
section  of  the  duct  in  the  arrangements  of  Figures  1 
and  2. 

It  is  important  that  the  lowest  part  of  all  the  cast- 
ings  produced  in  the  mould  remains  level  with  the  up- 
per  surfaces  of  the  rolls  of  the  roller  table  and,  to  this 
end,  the  mould  can  be  raised  or  lowered  with  respect 
to  the  roller  table. 

The  horizontal  continuous  casting  mould  of  this 
invention  may  incorporate  electro-magnetic  stirring  of 
the  molten  metal  passed  through  the  mould  tube.  In 
horizontal  continuous  casting,  the  solidifying  casting 
is  withdrawn  from  the  mould  tube  using  a  push-pull  cy- 
cle  withdrawal  pattern  and  this  may  bring  about  a  sur- 
face  defect  on  the  produced  casting,  known  as  a  cold 
shut  crack,  a  witness  mark  or  a  ghost  line.  By  causing 
the  molten  metal  in  the  mould  tube  to  be  stirred  as 
part  of  it  is  solidified,  the  surface  defects  referred  to 
above  can  be  reduced.  To  this  end,  electric  coils,  in- 
dicated  by  the  broken  line  in  Figure  2,  can  be  posi- 
tioned  in  the  enclosure  15.  The  spacer  20  is  of  mag- 
netically  transparent  material.  When  these  coils  are 
energised  with  alternating  current,  the  material  can 
be  caused  to  give  either  linear  or  rotational  stirring  of 
the  liquid  core  in  the  mould  tube.  Alternatively,  differ- 
ential  stirring  intensity  can  be  applied  along  the  length 
of  the  horizontal  mould  in  order  to  effect  the  solidifi- 
cation  rate  of  the  skin  at  any  point. 

Claims 

1.  A  horizontal  continuous  casting  mould  compris- 
ing  a  housing  structure  (1);  a  mould  tube  (25,  43) 
defining  a  mould  passage  (27),  said  tube  being 
removably  mounted  in  the  housing  structure  with 
the  longitudinal  axis  of  the  mould  passage  dis- 
posed  substantially  horizontal;  a  spacer  (20,  41) 
mounted  in  the  housing  structure  and  surround- 
ing  the  mould  tube  and  defining  therewith  a  duct 
(28)  between  the  outside  of  the  mould  tube  and 
the  inside  of  the  spacer;  means  defining  a  path  in- 
cluding  said  duct  (28)  for  the  passage  of  cooling 
liquid;  means  within  the  housing  structure  defin- 
ing  an  annular  enclosure  (15)  surrounding  the 
mould  tube  (25,  43);  characterised  in  that  means 
define  a  path  including  said  enclosure  (15)  for  the 
passage  of  cooling  liquid,  said  paths  having  a 
common  inlet  and  separate  outlets  for  the  cooling 
liquid;  and  that  the  spacer  (20,  41)  is  removably 
mounted  in  a  tube  (9)  which  forms  the  inner  wall 
of  said  annular  enclosure  (15)  and  for  each  size 
of  mould  tube  a  different  correspondingly  sized 
spacer  is  employed  such  that  the  cross-section  of 
the  duct  (28)  remains  substantially  the  same. 
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2.  A  horizontal  continuous  casting  mould  as  claimed 
in  claim  1  ,  characterised  in  that  the  mould  tube  is 
supported  by  a  pair  of  end  plates  (31  ,  34)  remov- 
ably  secured  to  the  housing  structure  (1). 

3.  A  horizontal  continuous  casting  mould  as  claimed 
in  claim  1  or  2,  characterised  in  that  the  housing 
defines  a  pair  of  chambers  (3,  5),  and  liquid  cool- 
ant  is  forced  from  one  of  the  chambers  along  both 
of  said  paths  and  the  coolant  passing  through 
said  duct  returns  to-the  other  of  said  chambers. 

4.  A  horizontal  continuous  casting  mould  as  claimed 
in  claim  1  ,  2  or  3,  characterised  in  that  said  enclo- 
sure  contains  a  coil  for  electro-magnetic  stirring 
of  molten  metal  passed  along  the  mould  passage. 

Patentanspruche 

1.  Gieliform  zum  Horizontalstranggielien,  mit  einer 
Gehausestruktur  (1);  einem  Formrohr  (25,  43), 
welches  einen  Formkanal  (27)  bildet  und  aus- 
wechselbar  in  der  Gehausestruktur  angebracht 
ist,  wobei  die  Langsachse  des  Formkanals  im  we- 
sentlichen  horizontal  liegt;  einem  in  der  Gehause- 
struktur  befestigten  Abstandsteil  (20,  41),  wel- 
ches  das  Formrohr  umgibt  und  zusammen  mit 
diesem  einen  Kanal  (28)  zwischen  der  Auliensei- 
te  des  Formrohres  und  der  Innenseite  des  Ab- 
standsteils  def  iniert;  Mitteln,  die  einen  den  Kanal 
(28)  enthaltenden  Weg  zum  Durchleiten  von  f  lus- 
sigem  Kuhlmittel  bilden;  Mitteln  innerhalb  der  Ge- 
hausestruktur,  die  einen  Ringraum  (15)  bilden, 
der  das  Formrohr  (25,  43)  umgibt; 
dadurch  gekennzeichnet,  dali 
Mittel  einen  den  Ringraum  (15)  enthaltenden 
Weg  zum  Durchleiten  von  flussigem  Kuhlmittel 
bilden,  wobei  die  Wege  einen  gemeinsamen  Ein- 
lali  und  separate  Auslasse  fur  die  Kuhlflussigkeit 
haben;  und  daft  das  Abstandsteil  (20,  41)  aus- 
wechselbar  in  einem  Rohr  (9)  angebracht  ist,  wel- 
ches  die  Innenwand  des  Ringraumes  (15)  bildet 
und  fur  jede  Grolie  von  Formrohr  ein  anderes, 
entsprechend  bemessenes  Abstandsteil  verwen- 
det  wird,  so  dali  der  Querschnitt  des  Kanals  (28) 
im  wesentlichen  gleich  bleibt. 

2.  Gieliform  zum  Horizontalstranggielien  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  dali  das 
Formrohr  von  einem  Paar  Stirnplatten  (31,  34) 
getragen  wird,  die  auswechselbaran  der  Gehau- 
sestruktur  (1)  befestigt  sind. 

3.  Gieliform  zum  Horizontalstranggielien  nach  An- 
spruch  1  oder  2,  dadurch  gekennzeichnet,  dali 
die  Gehausestruktur  ein  PaarKammern  (3,  5)  bil- 
det  und  flussiges  Kuhlmittel  aus  einer  Kammer 

entlang  der  beiden  Wege  gedruckt  wird  und  das 
durch  den  Kanal  flieliende  Kuhlmittel  zu  der  an- 
deren  Kammer  zuruckkehrt. 

5  4.  Gieliform  zum  Horizontalstranggielien  nach  An- 
spruch  1  ,  2  oder  3,  dadurch  gekennzeichnet,  dali 
der  Ringraum  eine  Spule  zum  elektromagneti- 
schen  Ruhren  von  geschmolzenem  Metall  ent- 
halt,  das  entlang  dem  Formkanal  gefuhrt  wird. 

10 

Revendications 

1.  Lingotiere  pour  la  coulee  continue  horizontale 
15  comprend  une  structure  d'enveloppe  (1);  un  mou- 

le  tubulaire  (25,  43)  def  inissant  un  passage  (27), 
led  it  moule  tubulaire  etant  monte  de  facon  amo- 
vible  dans  la  structure  d'enveloppe  avec  son  axe 
longitudinal  pratiquement  horizontal;  une  piece 

20  d'espacement  montee  dans  la  structure  d'enve- 
loppe,  qui  entoure  le  moule  tubulaire  et  definit 
avec  elle  un  conduit  (28)  s'etendant  entre  la  face 
exterieure  du  moule  tubulaire  et  la  face  interieure 
de  la  piece  d'epacement;  des  moyens  def  inissant 

25  un  trajet  incluant  ledit  conduit  (28)  pour  la  circu- 
lation  d'un  liquide  de  refroidissement;  des 
moyens  delimitant,  a  I'interieur  de  la  structure 
d'enveloppe,  une  enceinte  annulaire  (15)  entou- 
rant  ledit  moule  tubulaire  (25,  43),  caracterisee 

30  par  des  moyens  qui  def  inissent  un  trajet  incluant 
ladite  enceinte  de  circulation  du  liquide  de  refroi- 
dissement  (15),  ledit  trajet  ayant  une  entree 
commune  et  des  sorties  separees  pour  ledit  liqui- 
de  de  refroidissement;  et  ce  que  la  piece  d'espa- 

35  cement  (20,  41)  est  montee  de  facon  amovible 
dans  un  tube  (9)  qui  forme  la  paroi  interieure  de 
ladite  enceinte  annulaire  (15)  et  en  ce  que,  pour 
chaque  dimension  de  moule  tubulaire  est  utlisee 
une  piece  d'espacement  ayant  des  dimensions 

40  differentes  correspondantes  de  sorte  que  la  sec- 
tion  du  conduit  (28)  reste  pratiquement  le  meme. 

2.  Lingotiere  pour  la  coulee  continue  horizontale  se- 
lon  la  revendication  1,  caracterisee  en  ce  que  le 

45  moule  tubulaire  est  supporte  par  deux  plaques 
d'extremite  (31,  34)  fixees,  de  facon  amovible, 
sur  la  structure  d'enveloppe  (1). 

3.  Lingotiere  pour  la  coulee  continue  horizontale  se- 
50  Ion  la  revendication  1  ou  2,  caracterisee  en  ce 

que  I'enveloppe  delimits  deux  chambres  (3,  5)  et 
en  ce  qu'un  liquide  de  refroidissement  est  force 
de  circuler  de  I'une  desdites  chambres,  le  long 
des  deux  trajets  mentionnes,  le  refrigerant  traver- 

55  sant  ledit  conduit  retournant  par  I'autre  desdites 
chambres. 

4.  Lingotiere  pour  la  coulee  continue  horizontale;  tel 

4 
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que  specif  iee  dans  les  revendications  1  ,  2  ou  3, 
caracterisee  en  ce  que  ladite  enceinte  contient  un 
enroulement  assurant  une  agitation  electroma- 
gnetique  du  metal  en  fusion  circulant  le  long  du 
passage  du  moule.  5 
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