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@  In  a  slide  gate  valve  for  a  ladle/tundish  two 
refractory  members  are  provided  each  with  an  ap- 
erture,  one  fixed  and  with  the  aperture  in  line  with  an 
aperture  in  the  bottom  of  the  vessel,  and  the  other 
slidably  mounted  to  allow  the  discharge  of  molten 
metal  from  the  vessel  when  the  apertures  in  the 
refractory  members  are  aligned.  Particularly  with  the 
bottom  slidable  member,  conventionally  it  is  formed 
from  a  refractory  plate  against  which  abutts  a  sepa- 
rate  collector  nozzle.  The  object  of  the  invention  is  to 
provide  an  improvement  to  such  a  member,  which 
objective  is  met  by  a  construction  comprising  a  pre- 
formed  apertured  member  serving  as  an  exposed 
plate,  and  a  second  member  formed  as  a  casting 
around  said  apertured  member,  the  second  member 
being  formed  with  an  integral  nozzle  the  bore  of 
which  is  in  alignment  with  the  aperture  in  the  said 
apertured  member. 



This  invention  relates  to  a  refractory  compo- 
nent  of  a  slide  gate  valve. 

A  slide  gate  valve  is  a  teeming  control  mecha- 
nism  for  use  on  a  ladle/tundish  and  essentially 
comprises  two  apertured  plates,  one  fixed  and  in 
line  with  an  aperture  in  the  bottom  of  the  vessel 
and  the  other  slidably  mounted  beneath  the  fixed 
plate,  the  metal  being  discharged  when  the  two 
apertures  are  aligned  with  one  another.  The  plates 
are  made  from  a  refractory  material  and  conven- 
tionally  each  abut  other  refractory  nozzles,  an  up- 
per  nozzle  mounted  above  the  stationary  plate  and 
a  lower  or  collector  nozzle  mounted  below  the 
sliding  plate. 

This  invention  is  directed  towards  an  improve- 
ment  in  this  design  by  providing  a  composite 
plate/nozzle  component. 

According  to  the  present  invention,  a  compos- 
ite  plate/nozzle  component  for  use  in  a  slide  gate 
valve  comprises  a  pre-formed  apertured  member 
serving  as  an  exposed  plate,  and  a  second  mem- 
ber  formed  as  an  casting  around  said  apertured 
member,  the  second  member  being  formed  with  an 
integral  nozzle  the  bore  of  which  is  in  alignment 
with  the  aperture  in  the  said  apertured  member. 

By  forming  the  second  member  as  a  casting 
around  the  pre-formed  member,  and  by  providing 
the  second  member  with  an  integral  nozzle,  what  is 
in  effect  a  one-piece  construction  is  provided  as 
distinct  from  the  two  components  (plate  and  sepa- 
rate  nozzle)  conventionally  used. 

Preferably,  the  composite  component  is  adopt- 
ed  for  the  sliding  plate/collector  nozzle  in  the  valve 
assembly  and  the  mould  for  the  casting  may  be 
constituted  by  a  metal  cladding  which  is  then  re- 
tained  in  situ  for  use  in  the  valve  itself. 

The  pre-formed  apertured  member,  which  con- 
stitutes  an  insert,  may  be  in  the  form  of  a  ring  with 
or  without  a  stem  (to  provide  additional  protection 
along  the  bore)  and  the  ring  may  be  truly  annular 
or,  preferably,  elongate  with  its  major  axis  lying 
along  the  direction  of  movement  of  the  sliding 
plate.  Indeed  the  most  beneficial  structure  may  be 
an  insert  with  an  elongate  head  and  an  annular 
stem,  and  the  head  and/or  the  stem  may  be 
stepped  or  tapered. 

The  insert  may  comprise  a  shaped,  e.g.  mould- 
ed,  and  fired  high  integrity  refractory,  e.g.  zircon 
magnesia  or  high  purity  alumina,  possibly  pitch 
impregnated,  or  a  stoved  resin  bonded  body 
whereas  the  castable  may  be  a  different,  perhaps 
lower-grade,  mix  e.g.  a  refractory  concrete. 

The  method  adopted  in  making  the  component 
may  simply  comprise  mounting  the  metal  casing 
within  a  jig  having  a  central  mandrel  with  the  'plate' 
uppermost  and  pouring  the  castable  into  the  casing 
whilst  it  is  vibrated  to  ensure  compaction.  The  pre- 
formed  insert  can  then  be  located  on  the  mandrel 
and  pressed  into  the  mix  to  a  degree  such  that  it 
lies  in  alignment  with  the  top  of  the  plate,  or 
slightly  proud,  prior  to  curing  and  subsequent 
grinding.  Alternatively  the  insert  may  be  placed 
around  a  mandrel  upstanding  from  a  vibratable 
moulding  table  and  the  casing  may  then  be  placed 
over  this  and  the  castable  poured  in  over  the  insert 
-the  curing  and  grinding  being  effected  as  before. 

In  order  to  cater  for  expansion  of  the  insert 
during  use  of  the  valve  a  parting  medium,  e.g.  a 
mortar,  may  be  spread  over  those  surfaces  thereof 
around  which  the  castable  will  make  contact. 

In  order  that  the  invention  may  be  fully  under- 
stood,  two  embodiments  thereof  will  now  be  de- 
scribed,  by  way  of  example,  with  reference  to  the 
accompanying  drawing  in  which:- 

Figure  1  is  a  sectional  side  elevation  of  the 
component  with  one  form  of  insert; 
Figure  2  is  a  sectional  side  elevation  of  the 
component  with  a  different  form  of  insert;  and 
Figure  3  is  a  plan  view  of  Figure  2. 

Referring  now  to  Figure  1  a  metal  mould  com- 
prises  a  tubular  circular-section  part  1(a)  and  se- 
cured  to  it  e.g.,  by  welding,  an  elongate  housing  1- 
(b):  Disposed  within  the  mould  is  an  apertured 
refractory  insert  2  which  is  cast  in  position  by  a 
refractory  castable  mix  3.  The  insert  has  an  elon- 
gate  head  4,  with  or  without  an  annular  stem  5,  and 
the  aperture  can  be  centrally  located  with  respect 
to  the  major  axis,  or,  as  indicated,  be  offset  along 
the  major  axis,  the  part  6  of  the  head  serving  in 
use  as  an  additional  high  integrity  surface  for  clos- 
ing  off  the  valve. 

Figure  2  and  Figure  3  illustrate  another  form  of 
this  component  in  so  far  as  the  insert  within  the 
mould  1(a)  and  1(b)  is  differently  shaped.  In  par- 
ticular  the  head  7  is  stepped  around  its  perimeter 
to  give  additional  keying  within  the  castable  3  and 
the  stem  8  is  tapered  for  strength  and  durability. 

In  manufacturing  these  components,  with  refer- 
ence  to  Figure  1,  the  mould  is  placed  in  the  at- 
titude  shown  within  a  jig  on  to  a  vibratable  table 
with  and  upstanding  mandrel  for  defining  the  ap- 
erture.  The  castable  mix  is  then  poured  into  the 
mould  and  th  pre-fired  insert  2  is  pressed  down- 
wardly  into  this  mix  to  the  level  shown  and  as 
previously  described.  With  reference  to  Figure  2 



the  insert  is  initially  placed  over  the  mandrel  up- 
standing  from  the  vibratable  table  and  the  mould  is 
then  placed  'face  down'  over  the  insert  in  the 
attitude  shown;  the  castable  mix  is  then  poured  into 
the  mould.  In  this  latter  proposal  the  table  may  be 
recessed  slightly  to  accommodate  the  insert  such 
that  it  stands  slightly  proud  of  the  castable  sur- 
round;  this  aids  grinding  at  the  next  stage. 

The  insert,  which  may  be  pitch 
impregnated/stoved  and  shot  blasted  is  preferably 
free  from  any  surface  carbon  in  powder  form  and 
an  appropriate  cement  adhesive,  may  be  applied  to 
its  exposed  surfaces  and  allowed  to  dry  before  the 
application  of  the  cement  mortar  covering. 

The  castable  may  have  a  moisture  content  of 
between  say  5%  and  10%. 

Although  the  invention  has  been  described  with 
reference  to  the  particular  examples  illustrated,  it  is 
to  be  understood  that  various  modifications  may  be 
made  without  departing  from  the  scope  of  this 
invention.  For  example  the  inset  may  be  differently 
dimensioned  or  shaped,  e.g.,  it  might  simply  be 
annular  in  section,  with  or  without  a  stem,  and  the 
head  may  be  tapered.  The  head  of  the  mould  may 
be  raised  slightly  with  a  split  metal  band  which 
may  subsequently  be  removed  to  enable  a  degree 
of  surface  grinding  to  be  effected  without  diminish- 
ing  the  head  thickness  of  the  metal  mould  itself. 

Although  the  invention  has  been  described  and 
illustrated  with  reference  to  new  components,  with 
this  design  worn  inserts  could  readily  be  replaced 
within  the  original  cast  refractory  surround,  for  the 
purpose  of  repair. 

1.  A  composite  plate/nozzle  component  for  use  in  a 
slide  gate  valve  characterised  by  a  pre-formed 
apertured  member  (2)  serving  as  an  exposed  plate, 
and  a  second  member  (3)  formed  as  a  casting 
around  said  apertured  member,  the  second  mem- 
ber  being  formed  with  an  integral  nozzle  the  bore 
of  which  is  in  alignment  with  the  aperture  in  the 

said  apertured  member. 
2.  A  composite  component  as  in  Claim  1,  charac- 
terised  in  that  the  component  constitutes  a  slide 
plate  and  integral  collector  nozzle  for  a  slide  gate 
valve. 
3.  A  composite  component  as  in  Claim  1  or  Claim 
2,  characterised  in  that  the  apertured  member  (2)  is 
an  annular  ring. 
4.  A  composite  component  as  in  Claim  1  or  Claim 
2,  characterised  in  that  the  apertured  member  (2)  is 
elongate  and  the  aperture  located  centrally  of  the 
major  axis  of  the  member. 
5.  A  composite  component  as  in  Claim  1  or  Claim 
3,  characterised  in  that  the  apertured  member  (2)  is 
elongate,  and  the  aperture  offset  along  the  major 
axis  of  the  member. 
6.  A  composite  component  as  in  any one  of  Claims 
1  to  5,  characterised  in  that  the  apertured  member 
is  formed  with  a  stem  (5)  the  bore  of  which  is  an 
extension  of  the  aperture. 
7.  A  composite  component  as  in  Claim  6,  charac- 
terised  in  that  the  outer  periphery  of  the  head  of 
the  apertured  member  and/or  the  stem  is  stepped 
or  tapered. 
8.  A  composite  component  as  in  any  of  Claims  1  to 
7,  characterised  in  that  the  component  is  provided 
with  a  metal  casing  (1a,  1b). 
9.  A  method  of  making  a  composite  component  as 
in  any  of  Claims  1  to  8,  characterised  by  mounting 
a  metal  casing  (1a ,  1b)  within  a  jig  having  a  central 
mandrel  with  the  "plate"  uppermost,  pouring  a 
castable  refractory  (3)  into  the  casing,  vibrating  the 
casing  to  ensure  compaction  of  the  castable  locat- 
ing  a  pre-formed  insert  on  the  mandrel  and  press- 
ing  the  insert  (2)  into  the  mix  to  a  degree  such  that 
it  lies  in  substantial  alignment  with  the  top  of  the 
plate. 
10.  A  method  of  making  a  composite  component  in 
any  of  Claims  1  to  8,  characterised  by  locating  a 
pre-formed  insert  (2)  around  a  mandrel  upstanding 
from  a  vibrating  table  placing  a  casing  (1a,  1b)  over 
the  insert  and  pouring  a  castable  refractory  (3)  into 
the  casing  and  around  the  insert  and  the  mandrel. 
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