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Description 

This  invention  concerns  a  crystalliser  employed 
for  almost  horizontal  continuous  casting  according 
to  the  preamble  of  claim  1  . 

During  continuous  reasearch  to  eliminate  the 
faults  in  blooms  and  billets  leaving  the  ingot  moulds 
the  present  applicant  has  undertaken  a  thorough  in- 
vestigation  into  ingot  moulds. 

The  traditional  curved  ingot  are  known  from  e.g. 
DE-B-1  025  578,  FR-A-1  479  946  and  US-A-3  623 
533. 

The  applicant  has  led  to  the  conclusion  that  the 
ferrostatic  pressure  in  ingot  moulds  of  continuous 
casting  machines  and,  in  particular,  in  ingot  moulds 
for  almost  horizontal  continuous  casting  has  an  in- 
creased  value  on  the  side  having  the  interior  curve 
of  the  mould  and  a  reduced  value  on  the  side  having 
the  exterior  curve.  In  particular,  such  difference  in 
ferrostatic  pressure  may  even  reach  30%  in  ingot 
moulds  for  almost  horizontal  continuous  casting. 

Moreover,  the  lengthwise  contact  surface  of  the 
exterior  curve  is  greater  than  that  of  the  interior 
curve,  and  such  contact  surface  varies  consider- 
ably  according  to  the  shapes  and  dimensions.  The 
cooling  conditions,  therefore,  differ  as  between  the 
interior  courve  and  exterior  curve. 

It  has  also  been  determined  that  the  contact  be- 
tween  steel  in  its  solidification  phase  and  the 
interior  curved  side  of  the  ingot  mould  takes  place 
during  a  rather  short  time  and  causes  a  relatively 
small  growth  of  skin,  such  growth  being,  in  any 
event,  less  than  that  which  occurs  against  the  later- 
al  faces  and  the  exterior  curved  side  of  the  ingot 
mould. 

It  is  a  purose  of  the  present  invention  to  obviate 
these  drawbacks. 

This  is  achieved  by  a  crystalliser  of  the  men- 
tioned  type,  and  having  the  features  disclosed  in 
the  claim  1  . 

The  crystalliser  according  to  the  present  inven- 
tion  has  a  suitable  taper  as  between  the  frace  of  the 
interior  curve  and  the  face  of  the  exterior  curve  of 
the  ingot  mould  in  relation  to  the  axis  of  the  casting 
line. 

In  particular,  according  to  the  invention,  such  ta- 
per  is  dissymmetrical  as  between  the  interior 
curved  side  and  exterior  curved  side  of  the  ingot 
mould  in  relation  to  the  axis  of  the  casting  line. 

In  particular,  the  taper  is  greater  in  the  interior 
courved  side  and  smaller  in  the  exterior  curved 
side,  depending  on  the  degree  to  which  the  machine 
is  positioned  below  the  horizontal,  such  degree  be- 
ing  defined  by  the  angle  between  the  horizontal  and 
the  raduis  of  curvature  of  the  casting  line  running 
from  the  centre  of  curvature  to  the  top  of  the  ingot 
mould.  The  lateral  faces  of  the  ingot  mould  retain 
their  normal  taper. 

According  to  the  invention,  therefore,  the  crys- 
tallisers  possess  on  their  exterior  curved  side,  in 
relation  to  the  axis  of  the  casting  line  understood  as 
being  the  lengthwise  axis  of  the  ingot  mould  with  a 
constant  curvature,  a  taper  which  is  less  than  or,  at 
the  most,  the  same  as  those  of  the  exterior  curved 
sides  of  known  embodiments. 

Such  taper  is  preferably  be  nil,  that  is  to  say,  in  a 
preferred  embodiment  the  exterior  curved  side  has 
the  same  curvature  as  the  axis  of  the  casting  line. 

The  lateral  faces  of  the  mould  are  embodied  as  at 
5  present,  whereas  the  inner  curved  side  is  provided 

with  an  increased  taper,  which  varies  progres- 
sively  until  it  reaches  a  value  which  may  even  be 
twice  the  normal  value. 

The  attached  figures  are  given  a  non-restrictive 
1  o  example  and  illustrate  the  following:- 

Fig.  1  shows  a  diagrammatic  casting  line  that 
makes  plain  the  lay-out  of  the  invention; 

Fig.  2  shows  a  traditional  crystalliser  for  almost 
horizontal  continuous  casting  and  a  crystalliser  ac- 

1  5  cording  to  the  invention  for  such  type  of  casting. 
Fig.  1  shows  a  continuous  casting  ingot  mould  1  0 

for  almost  horizontal  continuous  casting.  The  axis 
of  the  casting  line  17  possesses  a  constant  curva- 
ture;  the  angle  providing  the  degree  to  which  the 

20  continuous  casting  is  performed  below  the  horizon- 
tal  is  indicated  with  "alpha". 

Fig.2  shows  a  comparison  between  the  geometry 
of  a  traditional  crystalliser  and  the  geometry  of  the 
crystalliser  of  the  invention. 

25  An  ingot  mould  or  crystalliser  10  in  its  traditional 
form  has  a  conformation  according  to  the  lines  A 
and  C;  the  interior  curved  side  is  referenced  with 
11,  the  exterior  curved  side  with  12  and  the  lateral 
faces  with  15. 

30  The  inlet  and  outlet  are  referenced  with  13  and  14 
respectively,  while  16  is  the  level  of  molten  material. 

In  this  embodiment,  whereas  the  taper  of  the  exte- 
rior  curved  side  is  substantially  reduced  progres- 
sively  (depending  on  the  angle  "alpha"  of  the  de- 

35  gree  to  which  the  machine  is  positioned  below  the 
horizontal;  please  see  Fig.1),  the  taper  of  the  interi- 
or  curved  side  is  substantially  increased  by  an 
equal  value. 

Such  tapers  are  respectively  those  of  the  interi- 
40  or  curved  side  and  exterior  curved  side  in  relation 

to  the  axis  17  of  the  casting  line. 
The  actual  line  of  the  interior  curved  side  accord- 

ing  to  the  invention,  therefore,  takes  up  a  develop- 
ment  according  to  the  conformation  B  instead  of  the 

45  conformation  A  whereas  the  exterior  curved  side  in 
turn  takes  up  a  development  according  to  the  con- 
formation  D  instead  of  the  conformation  C. 

In  this  way,  if  it  is  desired  to  convert  a  traditional 
ingot  mould  or  crystalliser  into  an  improved  crystal- 

50  liser,  the  taper  which  is  created  progressively  be- 
tween  the  interior  curved  side  111  and  casting  line  ax- 
is  17  is  increased,  whereas  the  taper  between  the 
exterior  curved  side  12  and  casting  line  axis  17  be- 
comes  progressively  reduced  or  even  becomes  nil. 

55  The  taper  of  the  exterior  curved  side  12  is  shown 
as  nil  in  the  example  of  Fig.2,  that  is  to  say,  the  exte- 
rior  curved  side  12  is  parallel  to  the  casting  line  axis 
17  and  has  a  constant  curvature. 

60  Claims 

1.  Crystallizer  (10)  employed  for  almost  horizontal 
continuous  casting,  the  starting  zone  of  which  is 
curved  by  a  predetermined  constant  curvature  de- 

65  fined  by  an  axis  (17)  of  curvature  corresponding  to 
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an  arc  of  a  circle,  said  crystallizer  (10)  comprising 
two  lateral  walls  (15)  having  flat  surfaces  and  an  ex- 
ternal  wall  (12)  and  internal  wall  (11)  having  curved 
surfaces,  said  external  wall  (12)  and  internal  wall  (11) 
of  said  crystallizer  (10)  being  tapered  towards  said  5 
axis  (17)  of  curvature,  characterised  in  that  the  ta- 
per  between  said  curved  internal  wall  (11)  and 
curved  external  wall  (12)  of  said  crystallizer  (10)  to- 
wards  said  axis  of  curvature  is  dissymetrical. 

2.  Crystallizer  (10)  according  to  claim  1,  charac-  10 
terised  in  that  the  taper  of  the  internal  wall  (11)  rela- 
tive  to  the  axis  (17)  is  greater  than  the  taper  of  the 
external  wall  (12)  relative  to  said  axis  (17). 

Patentanspruche  15 

1.  Kristallisator  (10),  der  zum  fast  horizontalen 
StranggieBen  verwendet  wird,  dessen 
Anfangsbereich  gemaB  einer  vorbestimmten 
konstanten  Krummung  gekrummt  ist,  die  durch  eine  20 
Krummungsachse  (17)  entsprechend  einem  Kreisbo- 
gen  definiert  ist,  wobei  der  Kristallisator  (10)  zwei 
seitliche  Wande  (15)  mit  ebenen  Oberflachen  und  ei- 
ne  auBere  Wand  (12)  und  eine  innere  Wand  (11)  mit 
gekrummten  Oberflachen  aufweist  und  die  auBere  25 
Wand  (12)  und  die  innere  Wand  (11)  des  Kristallisa- 
tors  (10)  zu  der  Krummungsachse  (17)  hin  zulaufen 
dadurch  gekennzeichnet,  daB  das  Zulaufen 
zwischen  der  gekrummten  inneren  Wand  (11)  und  der 
gekrummten  auBeren  Wand  (12)  des  Kristallisators  30 
(10)  zu  der  Krummungsachse  hin  unsymmetrisch  ist. 

2.  Kristallisator  (10)  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  das  Zulaufen  der  inneren 
Wand  (11)  bezuglich  der  Achse  (17)  betrachtlicher 
ist  als  das  Zulaufen  der  auBeren  Wand  (12)  35 
bezuglich  der  Achse  (17). 

Revendications 

1.  Cristalliseur  (10)  utilise  pour  la  coulee  continue  40 
presque  horizontale,  la  zone  de  dgmarrage  de  celui- 
ci  etant  incurvee  suivant  une  courbure  predetermi- 
nee  constante  d§finie  par  un  axe  de  courbure  (17) 
correspondant  a  un  arc  de  cercle,  ledit  cristalliseur 
(10)  comprenant  deux  parois  laterales  (15)  ayant  des  45 
surfaces  plates  et  une  paroi  exterieure  (12)  et  une 
paroi  interieure  (11)  ayant  des  surfaces  incurvees, 
ladite  paroi  exterieure  (12)  et  ladite  paroi  interieure 
(11)  dudit  cristalliseur  (10)  presentant  une  obliquite 
vers  ledit  axe  (17)  de  courbure,  caracteris6  en  ce  50 
que  I'obliquite  entre  ladite  paroi  incurvee  interieure 
(11)  et  la  paroi  exterieure  incurved  (12)  dudit  cristalli- 
seur  (10)  vers  I'axe  de  courbure  est  dissymetrique. 

2.  Cristalliseur  (10)  selon  la  revendication  1,  ca- 
racterise  en  ce  que  I'obliquite  de  la  paroi  interieure  55 
(1  1  )  par  rapport  a  I'axe  (1  7)  est  plus  grande  que  I'obli- 
quite  de  la  paroi  exterieure  (12)  par  rapport  a  I'axe 
(17). 
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