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Description 

Background  of  the  invention 
The  present  invention  relates  to  a  lance  supporting 

apparatus  for  supporting  a  lance  which  is  used  in  in-  5 
jecting  a  gas  or  a  gas  and  a  powdered  treating  agent 
(referred  to  as  «powder»,  hereinunder)  into  a  molten 
metal. 

Japanese  Patent  Examined  Publication  Nos. 
12246/1969,  21818/1971  and  22208/1970,  as  w 
well  as  Japanese  Patent  Unexamined  Publication  No. 
37112/1983,  disclose  methods  for  adjusting  compo- 
sitions  of  molten  metals  by  injecting  gases  and/or 
powders  into  the  molten  metals  which  are  under 
vacuum  degassing  process.  The  effect  or  efficiency  is 
of  supply  of  the  powder  into  molten  metal  is  improved 
by  increasing  the  chance  of  contact  between  the 
powder  and  the  molten  metal,  i.e,  the  area  and  time 
of  contact.  The  injecting  of  a  gas  and/or  the  powder 
strengthens  the  stirring  of  the  molten  metal  without  20 
any  risk  of  mixing  with  converter  slag,  thereby  im- 
proving  the  purity  and  shortening  the  treating  time. 

The  known  system  for  injecting  a  gas  and/or  pow- 
der  into  molten  steel  employs  an  elongated  lance 
which  is  mounted  on  a  lance  lift  truck  which  is  25 
mounted  at  a  predetermined  inclination  angle  and  is 
capable  of  moving  up  and  down  while  rotating  the 
lance.  The  distal  end  portion  of  the  lance  is  immersed 
in  the  molten  steel  so  as  to  be  able  to  insert  the  gas 
and/or  the  powder  into  the  molten  steel.  In  order  to  30 
maximize  the  effect  of  injecting  of  the  gas  and/or  the 
powder,  it  is  necessary  that  the  whole  part  of  the  gas 
and/or  the  powder  is  inserted  into  the  molten  steel 
without  allowing  them  to  eacape  outside  the  im- 
mersed  portion  of  riser  tubes  in  the  vacuum  degas-  35 
sing  vessel,  and  also  that  the  lance,  which  is  subject- 
ed  to  heavy  wear  due  to  its  task  for  strongly  stirring 
hot  molten  steel,  can  be  repaired  or  renewed  safely 
and  easily  any  time  such  a  demand  exists.  Unfor- 
tunately,  however,  the  conventional  systems  cannot  40 
satisfactory  meet  these  requirements,  due  to 
presence  of  various  problems.  Therefore,  hitherto,  it 
has  been  practically  difficult  to  maxime  the  effect  of 
addition  of  the  gas  and/or  the  powder. 

More  specifically,  in  the  conventional  system,  the  45 
support  for  the  vertical  guide  rails  for  guiding  the 
movement  of  the  lance  is  fixed  to  the  column  of  the 
vacuum  degassing  vessel,  so  that  the  repair  or 
renewal  of  the  lance  requires  a  suspension  of  opera- 
tion  of  the  vacuum  degassing  and  manual  labour  un-  so 
der  a  severe  condition  in  a  restricted  space.  In  addi- 
tion,  the  operation  of  the  lance  has  to  be  stopped 
even  when  there  is  no  defect  in  the  lance,  whenever 
the  refractories  on  the  vacuum  degassing  vessel  are 
repaired.  Thus  the  rate  of  operation  of  the  vacuum  55 
degassing  vessel  is  decreased  to  cause  a  serious 
reduction  in  the  yield,  whenever  the  refractories  of 
the  vessel  and/or  the  lance  are  repaired  or  renewed. 
On  the  other  hand,  the  vessel  or  the  lance  has  to  be 
kept  out  of  operation  for  a  long  time  so  that  it  is  sub-  60 
jected  to  a  drastic  temperature  change  and,  hence, 
experiences  a  heavy  spalling,  resulting  in  a  shortened 
life  of  the  refractories  and,  hence,  a  further  reduction 
in  the  yield. 

If  the  gas  and/or  powder  inserted  through  the  lance  es 

escapes  outside  the  immersed  portion  of  the  riser 
tube  in  the  vacuum  degassing  vessel,  the  treating 
time  is  impractically  prolonged  and  the  purification 
effect  is  reduced  undesirably,  while  causing  various 
problems  or  drawbacks  such  as  the  boiling  of  the 
molten  steel  surface,  heavy  wear  of  the  vessel  and 
heavy  deposition  of  metals.  Forthe  purpose  of  short- 
ening  the  treating  time  or  enhancing  the  purifying  ef- 
fect,  it  is  a  common  measure  to  increase  the  inserting 
rate  of  the  gas  and/or  the  powder  and  to  increase  the 
depth  of  insertion.  This  measure,  however,  tends  to 
increase  the  escape  of  gas  and  the  powder. 

It  is,  therefore,  highly  desirable  that  the  position  of 
inserting  of  the  gas  is  adjustable  regard-  regardless  of 
the  operating  condition,  in  order  to  avoid  any  escape 
of  the  gas  and  the  powder.  In  the  known  system 
described  hereinbefore,  the  adjustment  of  the  insert- 
ing  position  is  afforded  only  by  rotation  of  the  lance 
about  its  axis  and  the  lift  of  the  lance  truck  which  is 
inclined  at  a  predetermined  angle  and  movable  up 
and  down  along  the  guide  rails.  Thus,  from  the  view 
point  of  elimination  of  the  escape  of  the  gas  and  the 
powder,  the  conventional  system  does  not  have  any 
function  for  optimizing  the  inserting  position  in  rela- 
tion  to  variance  in  various  factors  such  as  the  produc- 
tion  and  mounting  precision  of  the  lance,  change  in 
the  inserting  direction  of  the  lance,  rate  of  inserting 
of  the  gas  and/or  the  powder,  solid-to-gas  ratio,  flow 
of  the  molten  steel,  and  so  forth. 

Summary  of  the  invention 
According  to  the  invention,  there  is  provided  a 

lance  supporting  apparatus  comprising:  a  turntable 
rotatable  within  a  plane;  and  a  plurality  of  lance  oper- 
ation  units  mounted  on  the  turntable,  each  of  the 
lance  operation  units  detachably  supporting  a  lance 
for  inserting  a  gas  and/or  a  powdered  treating  agent 
into  a  molten  metal  and  having  mechanisms  for  lift- 
ing/lowering,  rotating  and  tilting  the  lance. 

In  a  preferred  form  of  the  invention,  the  lance 
turntable  is  disposed  within  the  central  hollow  or 
cavity  of  a  doughnut-shaped  turntable  which  sup- 
ports  a  plurality  of  vacuum  degassing  vessels. 

According  to  the  invention,  as  the  lance  turntable 
is  rotated,  a  lance  operation  unit  supporting  the  lance 
which  has  consumed  its  life  is  moved  from  the  melt 
treating  position  to  a  lance  replacing  position,  while 
a  lance  operation  unit  carrying  a  new  lance  is  moved 
from  the  lance  replacing  position  or  from  a  waiting 
position  to  the  melt  treating  position,  whereby  the 
renewal  of  the  lance  can  be  conducted  inashorttime 
without  substantial  dead  time  of  melt  treatment.  In 
addition,  the  replacement  of  the  lance  can  be  con- 
ducted  at  the  lance  replacing  position  which  is  re- 
mote  from  the  melt  treating  position  and,  hence, 
safety  and  good  condition  for  labour  are  ensured. 

The  lance  operation  unit  is  adapted  to  drive  a  lance 
downwardly  into  a  melt  container  which  has  been 
set  at  a  melt  treating  position  from  a  position  on  one 
side  of  thereof  to  drive  the  lance  to  a  predetermined 
position  on  one  side  of  a  melt  container  which  has  not 
been  set  yet  at  the  melt  treating  position.  In  order  to 
attain  safe  and  efficient  operation  of  the  molten 
metal  treating  system,  it  is  necessary  that  the  inser- 
tion  port  of  the  lance  is  so  positioned  as  not  to  cause 
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any  escape  of  the  gas  and/or  the  powder  to  the 
region  outside  the  riser  tube  of  the  vacuum  degas- 
sing  vessel,  thus  assuring  that  whole  part  of  the  gas 
and/or  powder  is  introduced  into  the  riser  tube 
without  fail  .  To  this  end,  the  inserting  position  where 
the  insertion  port  of  the  lance  is  to  be  located  is  deter- 
mined  in  accordance  with  various  factors  such  as  the 
kinds  and  amounts  of  the  gas  and  the  powder  for  at- 
taining  the  desired  molten  metal  composition,  the 
depth  of  immersion  of  the  riser  tube  of  the  vacuum 
degassing  vessel,  and  the  opening  area  of  the  riser 
tube  for  sucking  the  molten  metal.  Then,  the  angle  of 
inclination  of  the  lance  is  adjusted  by  a  tilting  device, 
in  accordance  with  a  previously  obtained  relation- 
ship  between  the  inserting  position  and  the  present 
position  of  the  lance,  and  then  the  lifting/lowering 
device  is  operated  to  effect  a  downward  stroking  of 
the  lance  by  a  predetermined  amount,  thereby  set- 
ting  the  lance.  If  necessary,  after  the  setting  of  the 
lance,  the  state  of  insertion  of  the  gas  is  examined 
and,  in  case  of  any  escape  to  the  region  outside  the 
riser  tube,  the  position  of  the  insertion  port  of  the 
lance  is  re-adjusted  by  means  of  the  above- 
mentioned  devices. 

When  the  lance  has  been  worn  down  and  con- 
sumed  its  life,  the  lance  turntable  is  rotated  to  bring 
the  lance  operation  unit  carrying  this  lance  to  a 
replacing/repairing  position,  where  the  worn  lance  is 
lowered  and  placed  on  a  lance  replacing  truck  or  a 
similar  receiving  device.  Then,  a  new  lance  is  raised 
to  and  held  at  a  predetermined  level,  thus  preparing 
for  the  use  in  the  vacuum  treatment  of  the  molten 
metal.  The  demounting  of  the  worn  lance  and  the 
mounting  of  the  new  lance  are  conducted  by  precise 
operation  of  the  lance  lifting/lowering  device,  lance 
rotating  device  and  the  lance  tilting  device  of  the 
lance  operation  unit,  thus  attaining  a  rapid  and  safe 
renewal  of  the  lance.  In  the  case  where  the  vacuum 
degassing  vessel  is  used  in  combination  with  a  ladle 
situated  under  the  vessel,  it  is  preferred  that  a  plurali- 
ty  of  the  vacuum  degassing  vessels  are  replaceably 
placed  on  a  doughnut-shaped  vessel  turntable,  and 
the  lance  turntable  carrying  a  plurality  of  the  lance 
operation  units  is  disposed  for  rotation  in  a  place 
within  the  central  hollow  or  the  cavity  in  the  vessel 
turntable,  while  ladles  are  placed  on  a  ladle  turntable 
which  is  independently  rotatable  within  a  plane  so  as 
to  convey  successive  ladles  from  a  delivery  position 
to  the  melt  treating  position.  With  this  arrangement, 
it  is  possible  to  conduct  the  replacement,  repair  and 
pre-heating  of  the  lane,  vacuum  degassing  vessel 
and  the  ladle,  any  time  such  a  work  is  required, 
without  suffering  from  interference. 

Brief  Description  of  the  Drawings 
Fig.  1  is  a  schematic  side  elevational  view  of  an  RH 

vacuum  degassing  equipment; 
Fig.  2  is  a  plan  view  as  viewed  in  the  direction  of 

arrows  ll-ll  in  Fig.  1; 
Fig.  3  is  a  side  elevational  view  of  a  lance  support- 

ing  device  shown  in  Fig.  1  ; 
Figs.  4  and  5  are  a  side  elevational  view  and  a  plan 

view  of  a  lance  lifting/lowering  truck;  and 
Fig.  6  is  a  longitudinal  sectional  view  of  a  lance 

showing  the  detail  of  the  construction  of  the  lance. 

Description  of  the  Preferred  Embodiments 
Referring  to  Figs.  1  and  2,  a  ladle  turntable  1  is  situ- 

ated  on  the  ground  and  is  driven  by  a  driving  device 
1  3.  Ladles  2  are  successively  delivered  by  cranes  to 

5  a  delivery  position  I  on  the  ladle  turntable  1  .  As  the 
ladle  turntable  1  is  rotated,  the  ladles  2  are  succes- 
sively  brought  from  the  delivery  position  I  to  a  vacu- 
um  treating  position  V.  A  ladle  lifting  device  3  lifts  the 
ladle  2  which  has  been  brought  to  the  vacuum  treat- 

10  ing  position  by  the  ladle  turntable  1  so  that  the  lower 
end  portions  of  a  risertube  7a  and  a  down  comertube 
7b  are  immersed  in  the  melt  within  the  ladle  2.  The 
risertube  7a  and  the  down  comertube  7b  are  switch- 
able  as  desired.  In  Fig.  1  ,  the  down  comer  tube  7b  is 

?5  hidden  behind  the  riser  tube  7a. 
A  vessel  turntable  7  has  a  generally  doughnut-like 

form  and  detachably  mounts  a  plurality  of  vacuum 
vessels  5  and  6.  The  vessel  turntable  7  is  adapted  to 
being  turnable  by  a  rotary  driving  device  1  2  so  as  to 

20  move  the  vacuum  vessels  between  the  vacuum 
treating  position  V  and  a  waiting  position  W  where 
replacement  or  repair  is  conducted. 

A  lance  turntable  8  of  the  lance  supporting  appara- 
tus  9  is  rotatably  disposed  in  the  central  hollow  or 

25  cavity  of  the  doughnut-shaped  vesel  turntable  7,  and 
carries  a  plurality  of  lance  operation  units  10.  The 
lance  turntable  8  is  adapted  to  be  rotated  by  a  rotary 
driving  device  11  so  as  to  move  the  lances  14  be- 
tween  the  vacuum  treating  position  V  and  the  wait- 

30  ing  position  W  where  replacement  or  repair  is  con- 
ducted.  Each  of  the  lance  operation  unit  10  has  a 
function  for  lifting,  rotating  and  tilting  the  lance  as 
will  be  described  hereinunder.  A  replacement/repair 
truck  1  5  is  adapted  to  run  along  rails  1  6  which  are 

35  situated  on  the  ground  under  the  waiting  position  W. 
The  replacement/repair  truck  1  5  has  a  carrier  1  5a 
which  is  used  for  replacement  or  repair  of  lower  por- 
tion  of  the  vacuum  degassing  vessel  or  for  carrying 
a  pre-heating  device  for  the  vacuum  degassing  ves- 

40  sel,  and  a  lance  replacing  truck  1  5b  which  traversa- 
bly  carries  a  new  or  used  lance. 

As  will  be  seen  from  Figs.  1  to  5,  each  lance  opera- 
tion  unit  1  0  has  upper  end  portion  which  is  projected 
above  the  lance  turntable  8  through  each  notch  8a 

45  formed  therein,  and  is  pivotally  supported  by  each 
pivot  1  7  on  the  lance  turntable  8.  Each  lance  opera- 
tion  unit  1  0  has  a  lifting/lowering  guide  rail  1  8  having 
a  U-shaped  cross-section  and  connected  at  its  lower 
end  to  a  tilting  device  2  1  on  the  lower  end  portion  of 

so  the  lance  turntable  8,  a  lance  suporting  rod  19b,  a 
lance  rotation  device  20  for  rotatingly  driving  the 
lance  supporting  rod  19b,  a  lance  lifting/lowering 
truck  1  9  having  wheels  1  9a  for  engagement  with  the 
inner  surface  of  the  guide  rail  1  8  and  rotatably  carry- 

55  ing  the  lance  supporting  rod  1  9b,  and  a  lifting/lower- 
ing  driving  device  22  which  is  secured  to  the  lift- 
ing/lowering  guide  rail  1  8  and  adapted  to  lift  and  low- 
er  the  lance  lifting/lowering  truck  19. 

The  tilting  device  21  for  the  lifting/lowering  guide 
eo  rail  1  8  includes  an  electric  motor  2  1  a,  a  reduction  gear 

21b,  and  a  screw-type  extension  shaft  21c  which  is 
pivotally  secured  to  a  lower  member  1  8a  of  the  lift- 
ing/lowering  guide  rail  18  as  at  23.  The  arrangement 
is  such  that,  as  the  electric  motor  21a  operates,  the 

65  lifting/lowering  guide  rail  1  8  is  tilted  within  a  predeter- 
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mined  angular  range  about  the  pivot  1  7,  whereby  the 
tilting  angle  of  the  lance  1  4  supported  by  the  lance 
supporting  rod  19b  is  adjusted.  The  rotary  driving 
device  20  for  the  lance  supporting  rod  1  9b  includes 
an  electric  motor  20a,  speed  reduction  gear  20b,  s 
sprocket  wheel  20c,  chain  20d  and  a  sprocket  wheel 
20e  (see  Fig.  5)  fixed  to  the  rear  end  of  the  lance  sup- 
porting  rod  1  9b.  The  arrangement  is  such  that,  as  the 
electric  motor  20a  operates  to  rotate  the  lance  sup- 
porting  rod  1  9b,  the  L-shaped  lance  1  4,  which  has  a  w 
rear  flange  14a  coupled  to  a  flange  1  9c  on  the  ex- 
treme  end  of  the  lance  supporting  rod,  is  rotated  so 
as  to  vary  the  position  of  a  insertion  tube  1  4b  on  the 
lower  end  thereof. 

The  lifting/lowering  driving  device  22  for  driving  75 
the  lance  lifting/lowering  truck  1  9  is  provided  on  the 
lifting/lowering  guide  rail  1  8  as  described  before. 
The  lifting/lowering  driving  device  22  has  an  electric 
motor  22a  fixed  to  the  upper  end  of  the  lifting/lower- 
ing  guide  rail  1  8,  a  speed  reduction  gear  22b,  a  20 
sprocket  wheel  fixed  to  the  output  shaft  of  the  speed 
reduction  gear  22b,  a  sprocket  wheel  23b  rotatably 
provided  on  the  lower  end  of  the  lifting/lowering 
guide  rail  18,  and  a  chain  22e  wound  round  the 
sprocket  wheel.  The  chain  22e  is  connected  at  its  25 
one  end  to  the  rear  end  of  the  lance  lifting/lowering 
truck  1  9  and  at  its  other  end  to  the  front  end  of  the 
lance  lifting/lowering  truck  1  9.  As  the  electric  motor 
22a  operates,  the  lance  lifting/lowering  truck  1  9  is 
moved  up  and  down,  thereby  lifting  or  lowering  the  30 
lance  14. 

Referring  specifically  to  Fig.  6,  the  L-shaped  lance 
1  4  is  constituted  by  numerous  parts  as  follows:  a  rear 
end  support  flange-  14f  fixed  to  the  aforementioned 
flange  14a;  a  insertion  tube  14b2  through  which  a  35 
powder  is  inserted  by  means  of  a  carrier  gas;  a  powder 
transfer  pipe  1  4c  made  of  a  stainless  steel  and  adapt- 
ed  to  transfer  the  powder  together  with  the  gas;  and 
MgO-C  brick  provided  around  the  end  of  the  insertion 
tube  14b2;  cooling  pipes  14d1,  14d2  doubly  ar-  40 
ranged  around  the  transfer  pipe  14c;  reinforcement 
ribs  14e1  to  14e7  provided  on  the  outer  periphery  of 
the  front  portion  of  the  cooling  pipe  14d2;  reinforce- 
ment  ribs  1  4e8  provided  around  the  rear  portion  of  the 
cooling  pipe  14d2;  support  ribs  14g1,  14g2  through  4s 
which  the  rear  end  of  the  cooling  pipe  14d2  is  con- 
nected  to  the  rear  ends  of  the  reinforcement  ribs 
1  4e8;  a  tubular  pipe  1  4  h  having  an  inner  surface  fixed 
to  the  radially  outer  end  surfaces  of  the  reinforcement 
ribs  1  4e8;  studs  1  4i  fixed  to  the  outer  peripheral  sur-  so 
face  of  the  cooling  pipe  14d2  at  a  suitable  interval;  a 
refractory  material  1  4k  disposed  on  the  whole  outer 
peripheral  surface  of  the  cooling  pipe  1  4d2  except  the 
portions  where  the  reinforcement  rib  1  4e8  and  the 
slag  line  portion  S  are  provided,  so  as  to  cover  the  55 
studs  14i  and  the  reinforcement  ribs  14e1  to  14e7;  a 
padding  member  1  4  provided  around  the  cooling  pipe 
14d2  of  the  slag  line  portion  S  and  made  of  a  heat- 
conductive  material  having  a  high  heat  conductivity 
not  smaller  than  1.5  kcal/mh°C;  and  MgO-CR2O3  eo 
refractory  bricks  1  4m  arranged  in  the  circumferetial 
direction  of  the  padding  material. 

The  cooling  pipe  14d2  is  connected  at  its  rear  end 
to  a  cooling  fluid  supply  pipe  1  4n,  while  the  front  end 
of  this  cooling  pipe  14d2  is  closed  by  means  of  a  65 

closure  plate  1  4q.  The  cooling  pipe  1  4d  1  has  its  rear 
end  connected  to  cooling  fluid  discharge  pipes  1  4p  1  , 
14p2,  while  the  front  end  thereof  is  opened.  The 
front  end  opening  is  positioned  between  the  outer 
peripheral  surface  of  the  front  portion  of  the  transfer 
pipe  1  4c  and  the  inner  peripheral  surface  of  the  front 
portion  of  the  cooling  pipe  14d2,  thus  forming  a 
return  passage  for  the  cooling  gas. 

Before  the  placement  of  the  refractory  material 
1  4k,  the  refractory  bricks  1  4m  are  fixed  by  means  of 
metallic  bands  14s  which  are  tightened  in  annular 
recesses  14r  formed  in  upper  and  lower  portions  of 
these  bricks. 

The  tuyere  brick  1  4j  is  provided  with  a  couple  of 
annular  recesses  14t1,  14t2  in  its  outer  peripheral 
surface.  The  upper  recess  14t1  is  adapted  for 
preventing  the  melt  from  coming  into  the  lance, 
while  the  lower  recess  14t2  is  for  engagement  with 
hooks  of  a  pair  of  tuyere  retainers  14u  provided  on 
the  outer  periphery  of  the  cooling  pipe  14d2. 

The  above-described  construction  of  the  lance  is 
only  illustrative,  and  various  known  lance  construc- 
tions  are  adoptable  equally  well. 

The  operation  of  the  lance  supporting  apparatus  of 
the  invention  will  be  described  hereinunder,  with 
reference  to  a  typical  molten  steel  degassing  treating 
pattern. 

The  ladle  2  containing  a  molten  steel  is  conveyed  by 
a  crane  (not  shown)  onto  the  ladle  turntable  1  .  As  the 
ladle  turntable  2  is  rotated,  the  ladle  2  is  moved  to  the 
vacuum  treating  position  V  immediately  under  the 
vacuum  degassing  tank  5.  Subsequently,  the  lance 
turntable  8  is  rotated  so  as  to  bring  the  lance  operation 
unit  1  0  into  alignment  with  the  riser  tube  7a  of  the 
vacuum  degassing  vessel  5  in  the  vacuum  treating  po- 
sition  V.  Then,  the  rotary  driving  device  20  and  the  tilt- 
ing  device  21  of  the  lance  operation  unit  10  are  oper- 
ated  so  as  to  adjust  the  tilting  angle  and  rotational  po- 
sition  of  the  insertion  port  14b1  of  the  insertion  pipe 
1  4b2  and  to  set  the  amount  of  downward  stroke  of 
the  lance  lifting/lowering  truck  necessary  for  locating 
the  insertion  port  14b1  of  the  insertion  pipe  14b2  at 
the  position  immediately  below  the  riser  tube  7a  of  the 
vacuum  degassing  vessel  5.  The  lifting/lowering  driv- 
ing  device  is  operated  in  accordance  with  the  thus  set 
amount  of  downward  stroke,  thereby  lowering  the 
lance  lifting/lowering  truck  1  9. 

Then,  the  ladle  2  is  lifted  by  the  ladle  lifting  device 
3,  so  that  the  riser  tube  7a  and  the  down  comer  tube 
7b  of  the  vacuum  degassing  vessel  5,  as  well  as  the 
lance  1  4,  are  immersed  in  the  molten  steel  in  the  ladle 
2.  Immediately  before  the  lance  14  is  immersed,  Ar 
gas  pressurized  taa  pressure  high  enough  to  prevent 
the  molten  steel  from  flowing  into  the  lance  is  insert- 
ed  from  the  gas  insertion  tube  14b.  Meanwhile,  a 
vacuum  source  (not  shown)  communicated  with  the 
vacuum  degassing  vessel  5  is  operated  to  induce  the 
gas  in  the  vacuum  degassing  vessel  5,  thus  evacuat- 
ing  the  same.  In  consequence,  the  molten  steel  is  cir- 
culated  between  the  vacuum  degassing  vessel  5  and 
the  ladle  2  by  the  buoyancy  of  the  gas. 

Subsequently  ,  the  lifting/lowering  driving  device 
22,  rotary  driving  device  20  and  the  tilting  device  21 
of  the  lance  operation  unit  1  0  are  started  and  the  fac- 
tors  are  determined  necessary  for  allowing  the  pow- 
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derto  reach  to  a  predetermined  desirable  position  un- 
der  the  riser  tube  7a,  e.g.,  the  inserting  pressure  of 
the  Ar  gas,  downward  inclination  angle,  rotational 
position  of  the  insertion  tube  1  4b  and  the  amount  of 
downward  stroke  of  the  lance  lifting/lowering  truck 
19,  are  determined,  and  the  insertion  tube  14b  is 
lowered  in  accordance  with  the  thus  determined  fac- 
tors. 

If  there  is  an  escape  of  the  Ar  gas  to  the  region  out- 
side  the  riser  tube,  the  lifting/lowering  device  22, 
rotational  driving  device  20  and  the  tilting  device  21 
are  operated  so  as  to  adjust  the  position  of  the  inser- 
tion  port  14b1,  thereby  eliminating  the  escape. 
Then,  the  powder  necessary  for  the  vacuum  treat- 
ment  of  the  molten  steel  is  inserted  together  with  the 
Ar  gas  into  the  molten  steel  so  as  to  attain  the  desired 
composition  of  the  molten  steel.  After  the  treatment, 
the  above-described  process  is  reversed:  namely, 
the  pressure  in  the  vacuum  degassing  vessel  is 
recovered,  the  lance  is  extracted  from  the  molten 
steel,  and  then  the  ladle  2  is  lowered. 

Then,  the  ladle  turntable  1  is  rotated  to  bring  the  la- 
dle  2  with  which  the  vacuum  treatment  is  finished, 
and  the  ladle  2  is  moved  by  a  crane  to  a  next  process 
such  as  continuous  casting. 

When  the  refractory  material  of  the  lance  14 
and/or  the  vacuum  degassing  vessel  5  has  been 
worn  down,  the  lance  turntable  8  and/or  the  vessel 
turntable  7  is  rotated  to  bring  the  lance  1  4  and/or  the 
vacuum  degassing  vessel  5  to  the  waiting  position  W 
and  required  repair  or  replacement  is  conducted  on 
the  replacing/repairing  truck  15. 

As  has  been  described,  according  to  the  invention, 
a  plurality  of  lance  operation  units  are  mounted  on 
the  lance  turntable  so  as  to  be  moved  between  the 
vacuum  treating  position  and  the  replacing/repairing 
position  by  the  rotation  of  the  turntable.  It  is,  there- 
fore,  possible  to  conduct  renewal  or  repair  of  the 
lance  safely,  surely  and  promptly  any  time  such 
renewal  or  replacement  is  necessary,  regardless  of 
the  renewal  or  repair  of  the  refractories  on  the  vacu- 
um  degassing  vessel.  In  consequence,  the  long  sus- 
pension  of  operation  of  the  vacuum  degassing  ves- 
sel,  which  heretofore  has  been  necessary  when  the 
lance  is  renewed,  can  be  eliminated  and  the  spailing 
of  the  refractories  in  the  vacuum  degassing  vessel  is 
reduced,  thereby  assuring  longer  life  of  the  refracto- 
ries.  This  in  turn  affords  a  reduction  in  the  frequency 
of  the  renewal  or  repair  of  the  vacuum  degassing  ves- 
sel,  as  well  as  a  remarkable  improvement  in  the  ca- 
pacity  for  the  vacuum  treatment  of  the  molten  steel. 
In  fact,  the  interval  between  the  replacement  or 
repair  of  the  vacuum  degassing  vessel  is  prolonged 
from  about  20  hours  to  about  60  hours,  and  the  treat- 
ing  capacity  is  increased  from  1  50,000  tons  to 
400,000  tons  per  vessel. 

In  addition,  according  to  the  invention,  the  depth 
and  position  of  the  insertion  port  of  the  lance  can  be 
optimized  for  varying  demands  by  different  types  of 
steel  to  be  treated,  by  virtue  of  the  rotation  of  the 
lance  turntable,  rotation  of  the  lance  about  its  axis, 
and  lifting  and  tilting  of  the  lance.  This  in  turn 
eliminates  the  risk  of  escape  of  the  gas  or  powder  to 
the  region  outside  the  riser  tube  of  the  vacuum 

degassing  vessel  during  the  vacuum  treatment,  so 
that  the  whole  part  of  the  gas  and  the  powder  insert- 
ed  from  the  lance  are  introduced  into  the  riser  tube 
thereby  enhancing  the  rate  of  circulation  of  the 
molten  steel,  while  avoiding  boiling  at  the  surface  of 
the  molten  steel  in  the  ladle,  as  well  as  troubles  such 
as  melting  down  of  flanges  and  other  parts  of  the 
vacuum  degassing  vessel.  Moreover,  the  effect  and 
speed  of  reaction  between  the  powder  and  the 
molten  steel  are  maximized  thereby  assuring  the 
production  of  molten  steel  of  high  quality  at  a  high 
yield  and  without  fail. 

Claims 

1.  A  lance  supporting  apparatus  comprising:  a 
turntable  rotatable  within  a  plane;  and  a  plurality  of 
lance  operation  units  mounted  on  said  turntable, 

.  each  of  said  lance  operation  units  detachably  sup- 
porting  a  lance  for  inserting  a  gas  and/or  a  powdered 
treating  agent  into  a  molten  metal  and  having 
mechanisms  for  lifting/lowering,  rotating  and  tilting 
said  lance. 

2.  A  lance  supporting  apparatus  according  to 
Claim  1  ,  characterized  by  being  disposed  in  the  cen- 
tral  hollow  or  cavity  of  a  doughnut-shaped  vessel 
turntable  which  supports  a  plurality  of  vacuum 
degassing  vessels. 
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Patentanspriiche 

1  .  Lanzentrager  umfassend  eine  in  einer  Ebene 
drehbare  Drehscheibe  und  eine  Mehrzahl  von  auf  der 
Drehscheibe  angeordneten  Lanzenbetatigungsein- 
heiten,  deren  jede  abnehmbareine  Lanze  zum  Einfuh- 
ren  eines  Gases  und/oder  eines  pulverigen  Behand- 
lungsmittels  in  ein  geschmolzenes  Metall  tragt  und 
Mechanismen  zum  Heben/Senken,  Drehen  und  Kip- 
pen  der  Lanze  aufweist. 

2.  Lanzentrager  nach  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  dalS  er  in  der  mittigen  Ausnehmung 
oder  Hohlung  einer  ringscheibenformigen  Behalter- 
drehscheibe  angeordnet  ist,  welche  eine  Mehrzahl 
von  Vakuum-EntgasungsgefalSen  tragt. 

35 

Revendications 

1  .  Support  de  lance  comprenant:  un  plateau  tour- 
nant  dans  un  plan;  et  une  plurality  d'unite's  d'action- 
nement  de  la  lance  monte'es  sur  ledit  plateau  tour- 
nant,  chacune  desdites  unite's  d'actionnement  por- 
tant  de  maniere  amovible  une  lance  permettant 
d'introduire  un  gaz  et/ou  un  agent  traitant  pulveru- 
lent  dans  un  m6tal  f  ondu  et  comportant  des  m6canis- 
mes  pour  lever/abaisser,  faire  tourner  et  basculer 
ladite  lance. 

2.  Support  de  lance  selon  la  revendication  1, 
caracterise  en  ce  qu'il  est  dispose  dans  le  creux  ou  la 
cavit§  centrale  d'un  plateau  toumant  muni  d'une 
cuve  de  forme  torique  servant  de  support  a  une  plura- 
lity  de  cuves  de  degazage  a  vide. 

so 
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