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This  invention  relates  to  pouring  tubes  for  use 
in  the  casting  of  molten  metal. 

The  invention  is  particularly  suited  to  the  con- 
tinuous  casting  of  metals,  particularly  in  the  case 
of  tubes  for  use  between  a  ladle  and  a  tundish,  for 
which  the  invention  is  now  more  specifically 
described  below.  However,  it  should  be  appreci- 
ated  that  the  invention  is  not  confined  to  use  in 
continuous  casting  as  it  may  be  used  in  other 
enclosed  molten  metal  pouring  systems. 

In  continuous  casting,  molten  metal  e.g.  steel  is 
passed  from  a  ladle  into  a  tundish  which  serves  to 
maintain  a  constant  head  of  molten  metal.  The 
metal  flows  out  from  the  base  of  the  tundish 
through  one  or  more  nozzles  into  one  or  more 
continuous  casting  moulds.  The  quality  of  the 
cast  metal,  withdrawn  from  the  base  of  the  mould 
as  a  strand  for  subsequent  use  as  billets,  blooms 
or  slabs,  can  be  adversely  affected  by  oxide  and 
other  non-metallic  inclusions  which  may  be 
entrained  if  the  molten  metal  stream  is  not  pro- 
tected  adequately  as  it  flows  between  the  ladle 
and  the  mould  or  moulds. 

A  number  of  proposals  have  been  suggested  in 
which  the  stream  of  molten  metal  flowing  from 
the  base  of  a  ladle  is  surrounded  by  a  ladle  stream 
protection  tube  i.e.  a  pouring  tube.  Use  of  the 
tube  minimises  the  deleterious  oxidation  effects 
of  atmospheric  oxygen  on  the  molten  metal, 
serves  as  a  heat  shield,  thereby  protecting  oper- 
atives  working  near  the  stream  of  molten  metal 
from  radiant  heat,  noxious  fumes  and  any  sparks 
or  stray  molten  metal  droplets  that  may  arise 
from  unshielded  streams. 

Moreover,  inert  gas  e.g.  argon  can  be  passed 
through  the  tube  around  the  molten  metal  stream 
thereby  enhancing  the  minimisation  of  access  by 
atmospheric  oxygen  and  nitrogen  to  the  stream. 

Pouring  tubes  may  be  formed  from  highly 
refractory  materials  such  as  graphitised  alumina, 
fused  silica,  or  zirconia  but  these  are  very  costly  to 
produce  and  consequently  for  economic  reasons 
there  use  cannot  always  be  justified. 

Alternatively,  pouring  tubes  have  been  pro- 
posed  which  comprise  a  tubular  structure  formed 
of  refractory,  heat-insulating  material  in  the  form 
of  a  tube  encased  by  thin  sheet  metal  e.g.  steel. 
These  pouring  tubes,  albeit  expendable  i.e.  they 
have  a  limited  useful  service  life  expectancy,  still 
possess  several  advantages  not  least  their  initial 
low  cost,  ease  of  manufacture  and  low-density 
which  contributes  to  easier  handling  during 
installation  and  removal  after  casting.  The  outer 
casing  may  be  provided  with  a  close  fitting 
protective  sleeve  of  heat-insulating  material 
located  over  that  portion  of  the  tube  which  in  use 
is  contacted  by  the  molten  metal  and/or  slag  held 
in  a  tundish. 

The  improved  heat-insulating  properties  and 
low  density  of  the  expendable  tubes  compared 
with  the  highly  refractory  tubes  considerably 
reduces  the  amount  of  heat  radiated  to  the 
surroundings  and,  accordingly,  the  degree  of 

super-heat  applied  to  the  molten  metal  in  the 
ladle  may  be  reduced. 

The  outer  protective  sleeve  is  generally  located 
at  the  lower  end  of  a  pouring  tube  and  extends 
upwards  for  a  sufficient  length  so  as  to  project  at 
least  50  mm  above  the  anticipated  level  of  the 
upper  surface  of  the  molten  metal  held  in  a 
tundish. 

This  sleeve  protects  the  pouring  tube  from  slag 
attack  and  the  metal  casing  from  premature  melt- 
ing.  Without  the  protective  sleeve  the  metal  cas- 
ing  will  melt  not  only  below  the  surface  of  the 
molten  metal  in  the  tundish  but  also  for  a  distance 
of  say  about  15  to  30  mm  above  the  slag/metal 
surface.  Furthermore  the  metal  casing  may  melt 
before  sufficient  sintering  of  the  refractory,  heat- 
insulating  material  of the  pouring  tube  has  occur- 
red  to  strengthen  it,  with  the  result  that  the  tube 
will  be  weak  and  exhibit  a  tendency  to  fracture.  If 
fortuitously  the  tube  remains  intact,  the  absence 
of  the  casing  above  the  molten  metal  will  permit 
the  ingress  of  air  due  to  the  porous  nature  of  the 
refractory,  heat-insulating  tube  portion  which 
completely  negates  a  most  important  function  of 
the  pouring  tube  i.e.  to  protect  the  molten  metal 
stream  from  atmospheric  oxidation. 

However,  it  has  been  observed  that  the  protec- 
tive  sleeve  may  fail  in  service  due  to  premature 
cracking.  The  cracking  generally  extends  sub- 
stantially  along  the  length  of  the  sleeve  and  tends 
to  occur  within  30  to  40  minutes  of  commence- 
ment  of  casting  e.g.  during  the  time  taken  to  cast 
one  ladle  of  molten  steel.  Once  the  sleeve  has 
cracked  the  molten  metal/slag  attacks  the  metal 
casing  and  may  cause  the  entire  pouring  tube  to 
fail. 

According  to  the  present  invention  there  is 
provided  a  pouring  tube  assembly  for  use  in  the 
casting  of  molten  metal  which  comprises  a  refrac- 
tory,  heat-insulating  tube  portion  encased  by  a 
sheet  metal  casing,  the  casing  having  over  at  least 
part  of  its  length  a  protective  heat-insulating 
sleeve  thereon,  the  protective  sleeve  and  the 
metal  casing  being  spaced  apart  over  at  least  a 
part  of  the  length  of  the  sleeve. 

The  space  between  the  sleeve  and  the  metal 
casing  is  preferably  upto  2  mm,  and  is  preferably 
within  that  part  of  the  sleeve  which  is  uppermost 
in  use.  The  protective  sleeve  may  be  in  contact 
with  the  metal  casing  for  at  least  a  part  of  the 
length  of  the  casing. 

The  protective  sleeve  may  be  formed  by  the 
well-known  slurry  methods  from  a  mixture  of 
refractory  filler  material,  fibrous  material  and 
binders.  The  preferred  refractory  filler  material 
may  be  selected  from  one  or  more  of  alumina, 
calcined  magnesite,  silica,  chamotte,  olivine,  zir- 
con,  chromite,  calcined  bauxite  or  other  oxides 
and  silicates.  The  fibrous  material  is  preferably 
one  or  more  of  calcium  silicate  fibre,  aluminosili- 
cate  fibre,  rockwool  or  slag  wool.  The  binder  is 
preferably  an  organic  binder  e.g.  a  synthetic  resin 
binder  such  as  phenol-formaldehyde  resin,  urea- 
formaldehyde  resin  or  mixtures  of  these.  The 
sleeve  may  be  formed  such  that  it  is  more 



refractory  at  the  zone  where  it  is  contacted  by 
molten  slag  in  use  in  a  tundish. 

The  protective  sleeve  may  have  a  dressing  of 
refractory  paint  or  like  coating  to  resist  the  erosive 
and/or  chemical  attack  from  the  molten  metal  and 
accompanying  slag  held  in  the  tundish. 

The  space  between  the  protective  sleeve  and 
the  metal  casing  may  be  filled  with  a  preformed 
compressible  gasket  or  sleeve  formed  of  e.g.  a 
highly  fibrous  very  low  density  material  such  as 
calcium  silicate  fibre,  aluminosilicate  fibre,  rock- 
wool,  slag  wool  or  glass  fibre.  Optionally,  one  or 
more  low  density  fillers  such  as  expanded  perlite, 
expanded  vermiculite,  or  calcined  rice  husks  may 
be  used  with  or  without  a  binding  agent. 

Alternatively,  the  protective  sleeve  may  be 
formed  at  least  in  part  as  a  duplex  structure  so  as 
to  include  the  compressible  gasket  or  sleeve  as 
the  innermost  layer  of  the  structure.  Other  var- 
iants  include  wrapping  at  least  part  of  the  metal 
casing  with  heat-insulating  tape  or  blanket  prior 
to  the  addition  of  the  sleeve  or  loosely  tamping  a 
fibre  filler  into  the  space  between  the  sleeve  and 
the  casing  after  the  protective  sleeve  has  been 
located  on  the  pouring  tube. 

The  invention  is  further  described  with  ref- 
erence  to  the  accompanying  diagrammatic  draw- 
ing  in  which: 

Figure  1  is  a  section  through  a  parallel  sided, 
pouring  tube  (having  a  flared  top  portion)  of  the 
invention. 

Referring  to  Figure  1  a  pouring  tube  comprises 
a  refractory,  heat-insulating  material  tube  1 
encased  over  its  length  by  a  mild  steel  casing  2. 
The  pouring  tube  has  a  flared  upper  end  3,  to 
mate  with  the  outlet  from  a  metallurgical  vessel 
(not  shown).  A  heat-insulating  protective  sleeve  4 
is  located  around  the  metal  casing  in  a  spaced 
apart  relationship  over  part  5  of  the  length  of  the 
sleeve. 

A  pouring  tube  according  to  the  present  inven- 
tion  was  used  to  continuously  cast  a  low-carbon 
fully  aluminium-killed  steel  at  a  temperature  of 
1550°C  for  a  duration  of  4  hours.  At  the  end  of  the 
casting  sequence  no  significant  deterioration  of 
the  pouring  tube  was  evident  and  the  outside 
surface  of  the  immersed  portion  of  the  tube 
exhibited  minimum  erosion  indicating  that  the 
tube  of  the  present  invention  would  have  been 
capable  of  withstanding  an  even  longer  duration 
continuous  casting  sequence. 

1.  A  pouring  tube  for  use  in  the  casting  of 
molten  metal  consists  of  a  refractory,  heat- 
insulating  tube  portion  (1)  encased  by  a  sheet 
metal  casing  (2),  the  casing  having  over  at  least 
part  of  its  length  a  protective  heat-insulating 
sleeve  (4)  characterised  in  that  the  protective 
sleeve  (4)  and  the  metal  casing  (2)  are  spaced 
apart  over  at  least  a  part  of  the  length  of  the 
sleeve. 

2.  A  pouring  tube  according  to  claim  1  charac- 
terised  in  that  over  at  least  a  part  of  its  length  the 

protective  sleeve  (4)  is  in  contact  with  the  metal 
casing  (2). 

3.  A  pouring  tube  according  to  either  of  claim  1 
or  claim  2  characterised  in  that  the  protective 
sleeve  (4)  is  slurry-formed  from  a  mixture  com- 
prising  refractory  filler  material,  fibrous  material 
and  binder. 

4.  A  pouring  tube  according  to  any  preceding 
claim  characterised  in  that  the  protective  sleeve' 
(4)  has  a  zone  which  in  use  is  to  be  contacted  by 
molten  slag  and  which  is  more  refractory  that  the 
remainder  of  the  protective  sleeve  (4). 

5.  A  pouring  tube  according  to  any  preceding 
claim  characterised  in  that  the  protective  sleeve 
(4)  has  a  coating  of  refractory  paint. 

6.  A  pouring  tube  according  to  any  preceding 
claim  characterised  in  that  the  space  between  the 
protective  sleeve  (4)  and  metal  casing  (2)  is  filled 
with  a  preformed  compressible  gasket  or  sleeve. 

7.  A  pouring  tube  according  to  claim  6  charac- 
terised  in  that  the  compressible  gasket or  sleeve 
is  formed  from  one  or  more  of  calcium  silicate 
fibre,  aluminosilicate  fibre,  rockwool,  slag  wool  or 
glass  fibre. 

8.  A  pouring  tube  according  to  either  claim  6  or 
claim  7  characterised  in  that  the  compressible 
gasket  or  sleeve  contains  a  proportion  of  low 
density  filler  selected  from  one  or  more  of 
expanded  perlite,  expanded  vermiculite  or  cal- 
cined  rice  husks. 

9.  A  pouring  tube  according  to  any  of  claims  1 
to  5  characterised  in  that  the  space  between  the 
protective  sleeve  (4)  and  metal  casing  (2)  is  filled 
with  a  heat-insulating  tape  or  blanket  wrapped 
around  the  metal  casing. 

10.  A  pouring  tube  according  to  claim  2  charac- 
terised  in  that  the  space  between  the  protective 
sleeve  (4)  and  metal  casing  (2)  is  filled  with 
loosely  tamped  fibres. 

1.  Ein  Gießrohr  für  den  Einsatz  beim  Gießen 
von  geschmolzenem  Metall,  bestehend  aus 
einem  feuerfesten,  wärmeisolierenden  Rohrab- 
schnitt  (1),  der  von  einem  Blechgehäuse  (2) 
umgeben  ist,  wobei  das  Gehäuse  zumindest  über 
einen  Teil  seiner  Länge  eine  wärmeisolierende 
Schutzhülse  (4)  aufweist,  dadurch  gekennzeich- 
net,  daß  die  Schutzhülse  (4)  und  das  Metallge- 
häuse  (2)  zumindest  über  einen  Teil  der  Länge  der 
Hülse  mit  Abstand  zueinander  angeordnet  sind. 

2.  Ein  Gießrohr  gemäß  Anspruch  1,  dadurch 
gekennzeichnet,  daß  die  Schutzhülse  (4)  zumin- 
dest  über  einen  Teil  ihrer  Länge  in  Kontakt  mit 
dem  Metallgehäuse  (2)  steht. 

3.  Ein  Gießrohr  gemäß  Anspruch  1  oder 
Anspruch  2,  dadurch  gekennzeichnet,  daß  die 
Schutzhülse  (4)  im  Schlämmverfahren  aus  einer 
Mischung  hergestellt  wird,  die  feuerfestes  Füll- 
material,  Fasermaterial  und  Bindemittel  umfaßt. 

4.  Ein  Gießrohr  gemäß  irgendeinem  der  vorste- 
henden  Ansprüche,  dadurch  gekennzeichnet,  daß 
die  Schutzhülse  (4)  eine  Zone  aufweist,  die  wäh- 
rend  des  Betriebs  mit  geschmolzener  Schlacke  in 



Kontakt  kommt  und  feuerfester  als  die  restliche 
Schutzhülse  (4)  ausgeführt  ist. 

5.  Ein  Gießrohr  gemäß  irgendeinem  der  vorste- 
henden  Ansprüche,  dadurch  gekennzeichnet,  daß 
die  Schutzhülse  (4)  einen  feuerfesten  Schutzan- 
strich  aufweist. 

6.  Ein  Gießrohr  gemäß  irgendeinem  der  vorste- 
henden  Ansprüche,  dadurch  gekennzeichnet,  daß 
der  Raum  zwischen  der  Schutzhülse  (4)  und  dem 
Metallgehäuse  (2)  eine  Füllung  aus  einer  vorge- 
formten,  zusammendrückbaren  Dichtung  oder 
Hülse  aufweist. 

7.  Ein  Gießrohr  gemäß  Anspruch  6,  dadurch 
gekennzeichnet,  daß  die  zusammendrückbare 
Dichtung  oder  Hülse  aus  einem  oder  mehreren 
der  Stoffe  Kalziumsilikatfasern,  Aluminosilikatfa- 
sern,  Steinwolle,  Schlackenwolle  oder  Glasfasern 
besteht. 

8.  Ein  Gießrohr  gemäß  Anspruch  6  oder 
Anspruch  7,  dadurch  gekennzeichnet,  daß  die 
zusammendrückbare  Dichtung  oder  Hülse  einen 
Abschnitt  aus  einem  Füllmaterial  geringer  Dichte 
aufweist,  wobei  das  Füllmaterial  aus  einem  oder 
mehreren  der  Stoffe  Blähperlit  Blähvermiculit 
oder  gebrannte  Reishülsen  besteht. 

9.  Ein  Gießrohr  gemäß  irgendeinem  der 
Ansprüche  1  bis  5,  dadurch  gekennzeichnet,  daß 
der  Raum  zwischen  der  Schutzhülse  (4)  und  dem 
Metallgehäuse  (2)  eine  das  Metallgehäuse  umhül- 
lende  Füllung  aus  wärmeisolierendem  Band  oder 
wärmeisolierender  Abdeckung  aufweist. 

10.  Ein  Gießrohr  gemäß  Anspruch  2,  dadurch 
gekennzeichnet,  daß  der  Raum  zwischen  der 
Schutzhülse  (4)  und  dem  Metallgehäuse  (2)  eine 
Füllung  aus  locker  eingestampften  Fasern  enthält. 

1.  Tube  de  coulée  pour  utilisation  dans  la 
'coulée  continue  de  métal  fondu,  se  composant 
d'une  partie  de  tube  réfractaire  calorifuge  (1) 
blindée  par  une  enveloppe  de  métal  (2),  l'enve- 
loppe  présentant  sur  au  moins  une  partie  de  sa 
longueur  un  manchon  protecteur  calorifuge  (4), 
caractérisé  en  ce  que  le  manchon  protecteur  (4)  et 
l'enveloppe  de  métal  (2)  sont  écartés  l'une  de 
l'autre  sur  au  moins  une  partie  de  la  longueur  du 
manchon. 

2.  Tube  de  coulée  suivant  la  revendication  1, 
caractérisé  en  ce  que  le  manchon  protecteur  est 
en  contact  avec  l'enveloppe  de  métal  (2)  sur  au 
moins  une  partie  de  sa  longueur. 

3.  Tube  de  coulée  suivant  l'une  ou  l'autre  des 
revendications  1  et  2,  caractérisé  en  ce  que  le 
manchon  protecteur  est  réalisé  à  partir  d'une 
bouillie  comprenant  du  matériau  de  remplissage 
réfractaire,  du  matériau  fibreux  et  des  agent 
liants. 

4.  Tube  de  coulée  suivant  l'une  ou  l'autre  des 
précédentes  revendications,  caractérisé  en  ce  que 
le  manchon  protecteur  (4)  présente  une  zone  qui 
lors  de  l'utilisation  entre  en  contact  avec  la  scorie 
fondue  et  qui  est  plus  réfractaire  que  le  reste  du 
manchon  protecteur  (4). 

5.  Tube  de  coulée  suivant  l'une  ou  l'autre  des 
revendications  précédentes,  caractérisé  en  ce  que 
le  manchon  protecteur  (4)  a  une  couche  de  pein- 
ture  réfractaire. 

6.  Tube  de  coulée  suivant  l'une  ou  l'autre  des 
revendications  précédentes,  caractérisé  en  ce  que 
l'espace  compris  entre  le  manchon  protecteur  (4) 
et  l'enveloppe  de  métal  (2)  est  rempli  d'un  bour- 
rage  ou  d'un  manchon  préfabriqué  compressible. 

7.  Tube  de  coulée  suivant  la  revendication  6, 
caractérisé  en  ce  que  le  bourrage  ou  le  manchon 
compressible  est  réalisé  à  partir  d'une  ou  plu- 
sieurs  fibres  de  silicate  de  calcium,  de  fibre 
d'aluminosilicate,  de  laine  de  roche,  de  laine  de 
scorie  ou  de  fibre  de  verre. 

8.  Tube  de  coulée  suivant  la  revendication  6  ou 
la  revendication  7,  caractérisé  en  ce  que  le  bour- 
rage  ou  le  manchon  compressible  contient  une 
proportion  de  matériau  de  remplissage  de  faible 
densité  choisi  constitué  d'une  ou  de  plusieurs 
parmi  la  perlite  expansée,  la  vermiculite  expansée 
ou  des  cosses  de  riz  calcinées. 

9.  Tube  de  coulée  suivant  l'une  ou  l'autre  des 
revendications  1  à  5,  caractérisé  en  ce  que  l'es- 
pace  compris  entre  le  manchon  protecteur  (4)  et 
l'enveloppe  de  métal  (2)  est  empli  d'un  ruban 
calorifuge  ou  d'une  couverture  enroulée  autour 
de  l'enveloppe  de  métal. 

10.  Tube  de  coulée  suivant  la  revendication  2, 
caractérisé  en  ce  que  l'espace  compris  entre  le 
manchon  protecteur  (4)  et  l'enveloppe  de  métal 
(2)  est  rempli  à  l'aide  de  fibres  faiblement  tassées. 
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