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Description 

The  present  invention  relates  to  a  method  and 
apparatus  whereby  particularly  non-ferrous  metal  wires, 
bars  and  tubes  are  cast  continuously  in  an  upwardly  ori-  s 
entation,  but  the  casting  is  not  carried  out  directly  verti- 
cally,  but  in  a  somewhat  inclined  direction  upwards. 
After  a  primary  cooler,  the  cooling  of  the  product  takes 
place  as  direct  water  cooling. 

The  conventional  vertical  casting  method  is  a  to 
method  where  the  wire,  bar  or  tube  is  cast  vertically 
upwards,  and  the  equipment  consists  of  a  primary 
cooler  connected  to  the  casting  nozzle  as  well  as  of  a 
secondary  cooler.  When  casting  for  instance  a  wire  with 
a  diameter  of  8  mm,  which  is  the  most  common  diame-  ts 
ter  in  cast  copper  wires,  the  total  length  of  the  coolers  is 
roughly  of  the  order  of  2  m.  The  crystallization  and  pri- 
mary  cooling  of  the  metal  takes  place  in  the  primary 
cooler,  particularly  in  the  nozzle  part  thereof,  the  length 
of  which  is  about  1  -  5  %  of  the  total  length  of  the  cooler.  20 
The  secondary  cooling  takes  place  in  the  top  part  of  the 
primary  cooler  and  in  a  separate  secondary  cooler, 
which  again  constitutes  about  half  of  the  total  length  of 
the  cooler.  The  top  part  of  the  primary  cooler  and  the 
secondary  cooler  comprise  an  outer  shell,  a  cooling  25 
water  distribution  pipe  and  an  inner  pipe.  The  cooling 
water  is  outside  the  inner  pipe  and  the  wire  to  be  cast  is 
inside.  In  between  the  inner  pipe  and  the  wire  to  be  cast, 
there  must  be  arranged  a  clearing  in  order  to  allow  the 
billet  to  move  without  obstacle.  Heat  transfer  takes  30 
place  over  the  gap  between  the  wire  to  be  cast  and  the 
inner  pipe. 

In  the  conventional  vertical  casting  process,  the  rel- 
atively  high  costs  of  the  production  line  are  a  remarka- 
ble  factor,  particularly  when  talking  about  a  limited  35 
production,  because  the  structures  must  be  provided  in 
the  same  fashion  as  in  production  lines  with  a  larger 
production.  The  costs  of  the  production  line  could  be 
lowered  by  increasing  the  casting  rate,  in  which  case 
the  number  of  coilers  and  coolers  would  be  reduced.  40 
However,  the  inefficiency  of  the  secondary  cooling 
forms  an  obstacle  for  increasing  the  casting  rate.  When 
the  billet  is  too  hot  when  coming  out  of  the  cooler,  it  is 
oxidized  on  the  surface  and  blackened,  whereafter  it  is 
not  accepted  for  further  refining.  The  maximum  casting  45 
rate  for  instance  for  an  unoxidized  cast  wire  with  a  diam- 
eter  of  8  mm  is  about  5m/min  when  the  cooler  is  clean, 
the  cooling  water  is  sufficiently  cold  and  the  melt  quality 
acceptable.  Among  the  obstacles  for  improving  second- 
ary  cooling  let  us  point  out  that  the  inner  pipe  cannot  be  so 
made  too  tight,  because  the  billet  must  be  able  to  move 
freely,  and  on  the  other  hand  it  is  not  profitable  to  make 
the  coolers  much  longer  owing  to  the  fairly  small  diame- 
ter  of  the  cast  wire.  A  long  and  thin  wire  easily  looses 
the  impact  form  made  by  the  casting  machine,  which  ss 
has  a  significant  effect  to  the  wire  quality. 

The  method  and  apparatus  of  the  present  invention 
is  developed  particularly  for  small-capacity  needs.  In 

this  method  the  product  to  be  cast  -  wire,  bar  or  tube  -  is 
cast,  instead  of  the  conventional  vertically  upward  cast- 
ing  method,  upwardly  in  an  inclined  position,  at  an  angle 
of  20  -  85°,  advantageously  30  -  60°  in  relation  to  the 
vertical  axis  of  the  furnace,  and  there  is  provided  only 
one  cooler  per  wire,  while  the  secondary  cooling  is  car- 
ried  out  directly  on  the  piece  to  be  cast.  The  invention 
also  relates  to  the  respective  apparatus.  The  essential 
novel  features  of  the  invention  are  apparent  from  the 
appended  claims. 

According  to  the  method  of  the  present  invention, 
the  casting  nozzle  and  the  cooler  are  immersed  in  the 
melt  in  an  inclined  position,  so  that  water  sprayed  on  the 
cast  product  and  meant  for  secondary  cooling  can  be 
poured  on  the  hot,  cast  product  outside  the  walls  of  the 
casting  furnace.  Moreover,  the  wire  coming  out  of  the 
cooler  need  not  be  much  bent  to  the  direction  of  the 
coiler. 

Thus  the  apparatus  according  to  the  invention 
employs  a  short  cooler,  which  in  practice  means  that  the 
cooler  only  comprises  a  primary  cooler  used  in  conven- 
tional  vertical  casting.  The  purpose  of  the  short  cooler  is 
only  to  cool  the  smelting  heat  off  the  cast  metal  and  to 
perform  a  slight  primary  cooling  in  order  to  obtain  solid- 
ity  in  the  cast  product.  On  top  of  the  hot  cast  product 
emerging  from  the  cooler,  there  is  sprayed  water  in 
order  to  achieve  secondary  cooling  and  to  drop  the 
product  temperature  sufficiently  low,  so  that  oxidation 
does  not  take  place  anymore.  In  the  upper  part  of  the 
primary  cooler,  in  the  orifice  thereof,  there  is  prior  to  the 
secondary  cooling  conducted  some  suitable  protecting 
gas,  such  as  for  instance  nitrogen,  in  order  to  prevent 
oxidation. 

The  apparatus  according  to  the  invention  is  further 
described  with  reference  to  the  appended  drawing  1, 
which  in  cross-section  illustrates  the  operation  princi- 
ples  of  the  apparatus. 

The  casting  apparatus  according  to  figure  1  first  of 
all  contains  a  smelting  and  casting  furnace  1  ,  as  well  as 
its  support  structures  2.  The  primary  cooler  4  and  the 
casting  nozzle  3  partly  inserted  therein  are  immersed  in 
an  inclined  position,  in  the  case  of  the  drawing  at  an 
angle  of  about  45°,  to  the  melt  contained  in  the  furnace. 
The  melt  is  solidified  inside  the  casting  nozzle,  so  that 
the  formed  wire  or  bar  5  can  be  pulled,  by  means  of 
transmission  drums  6,  over  the  bending  drum  7.  The 
secondary  cooling  part  of  the  cast  product  comprises 
water  jets  8  and  a  chute  9  placed  underneath  the  cast 
product  and  the  bending  drum  in  order  to  recover  the 
water  sprayed  from  the  jets.  It  is  also  seen  in  the  draw- 
ing  that  along  the  distance  in  between  the  upper  orifice 
1  0  of  the  primary  cooler  and  the  secondary  cooling  part, 
there  is  conducted  a  protective  gas  screen  in  order  to 
prevent  oxidation.  The  inclined  position  of  the  nozzle 
enables  the  use  of  direct  water  jets  outside  the  walls  of 
the  casting  furnace. 

As  is  seen  in  the  drawing,  the  now  developed  struc- 
ture  is  simple  and  low,  wherefore  the  process  is  easily 
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controlled.  When  there  is  employed,  according  to  the 
invention,  only  one  cooler  surrounding  the  cast  product, 
the  height  of  the  cooler  structure  remains  only  about  at 
a  fourth  part  of  the  height  of  a  conventional  cooler. 
Moreover,  direct  water  cooling  is  very  efficient,  and  as  a  5 
consequence  casting  speed  can  be  increased  higher 
than  in  conventional  methods  without  oxidizing  the  cast 
product.  This  in  turn  results  in  that  the  number  of  the 
coolers  and  coilers  can  be  reduced  and  expenses  cut. 

In  the  primary  cooler  of  the  now  developed  appara-  10 
tus,  only  about  60  %  of  the  heat  amount  of  the  cast 
product  is  recovered,  which  means  that  the  quantity  of 
the  required  cold  water  is  reduced  by  about  40  %.  The 
final  cooling  is  carried  out  by  the  spray  water  through 
direct  jets,  and  it  is  not  subjected  to  similar  high  purity  15 
and  temperature  requirements  as  the  water  in  the  pri- 
mary  cooler. 

Particularly  in  small-production  casting  machines, 
each  cast  product  has  a  specific  running  motor,  in  which 
case  there  are  no  obstacles  for  individual  starting  of  20 
each  cast  product  by  reducing  speed.  On  the  other 
hand,  because  every  cast  product  has  its  own  running 
motor,  the  size  of  the  motor  can  be  chosen  to  be  very 
small  in  order  to  lower  expenses.  When  the  material  to 
be  smelted  is  fed  into  the  casting  furnace  in  an  even  25 
fashion  and  the  immersion  depth  of  the  nozzle  is  suffi- 
cient,  a  separate  height  adjusting  system  that  causes 
expenses  can  also  be  left  out  of  the  casting  machine. 

Claims  30 

1  .  A  method  for  casting  non-ferrous  metal  wires,  bars 
and  tubes  in  an  upwardly  direction,  characterized 
in  that  the  casting  takes  place  upwardly  at  an  angle 
of  20  -  85°  with  respect  to  the  vertical  axis  of  the  fur-  35 
nace. 

2.  The  method  of  claim  1  ,  characterized  in  that  the 
cooling  of  a  cast  product  is  carried  out,  apart  from  a 
primary  cooling  taking  place  inside  the  casting  noz-  40 
zle,  also  as  secondary  cooling  with  water  jets 
directly  on  the  cast  product. 

3.  The  method  of  claim  1  ,  characterized  in  that  the 
casting  takes  place  upwardly  at  an  angle  of  30  -  45 
60°. 

4.  The  method  of  claim  1  ,  characterized  in  that  the 
product  cast  in  the  area  between  the  primary  cool- 
ing  zone  and  the  secondary  cooling  zone  is  sur-  so 
rounded  by  protective  gas. 

5.  An  apparatus  for  casting  non-ferrous  wires,  bars  or 
tubes  (5)  in  an  upwardly  direction,  said  apparatus 
comprising  a  smelting  and  casting  furnace  (1)  and  55 
a  primary  cooler  (4)  directed  upwardly  therefrom, 
as  well  as  a  casting  nozzle  (3)  arranged  partly 
inside  the  primary  cooler,  characterized  in  that  the 

primary  cooler  (4)  and  the  casting  nozzle  (3) 
arranged  partly  therein  are  placed  upwards  from 
the  furnace  at  an  angle  of  20  -  85°  with  respect  to 
the  vertical  axis  of  the  furnace. 

6.  The  apparatus  according  to  claim  5,  characterized 
in  that  the  primary  cooler  (4)  and  the  casting  nozzle 
(3)  partly  located  therein  are  placed  upwards  from 
the  furnace  at  an  angle  of  30  -  60°. 

7.  The  apparatus  according  to  claim  5,  characterized 
in  that  in  the  proceeding  direction  of  the  product  to 
be  cast,  there  is  arranged,  in  succession  to  the  pri- 
mary  cooler  (4),  a  secondary  cooling  part,  which 
comprises  direct  water  jets  (8)  as  well  as  a  chute 
(1  0)  for  recovering  the  water. 

8.  The  apparatus  according  to  claim  7,  characterized 
in  that  the  secondary  cooling  part  is  located  outside 
the  walls  of  the  casting  furnace  (1). 
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