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(54)  Extrusion  die 

(57)  An  extrusion  die  (1)  for  the  extrusion  of  hollow 
extrusion  products  and  having  at  least  two  extrusion  cav- 
ities  (15,16)  each  connected  to  at  least  two  portholes 
(2,8;3,9),  especially  an  extrusion  die  for  aluminium  or 

aluminium  alloys,  at  least  one  porthole  (2,8;3,9)  of  each 
extrusion  (15,16)  cavity  being  connected  to  one  porthole 
(2,8;3,9)  of  an  adjacent  extrusion  cavity  (15,16)  by 
means  of  at  least  one  channel  (6,7). 
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Description 

The  invention  relates  to  an  extrusion  die  for  the 
extrusion  of  hollow  extrusion  products,  and  having  at 
least  two  extrusion  cavities  each  connected  to  at  least 
two  portholes,  especially  an  extrusion  die  for  aluminium 
or  aluminium  alloys. 
Such  a  die  with  more  than  one  extrusion  cavity  is  gener- 
ally  known  in  the  art. 
For  the  extrusion  of  aluminium  profiles  use  can  be  made 
of  different  types  of  dies. 

A  first  type  is  the  so  called  flat  die  comprising  gen- 
erally  a  feeder  contacting  the  aluminium  billet  to  be 
extruded,  a  die  plate  and  a  backer 
The  die  plate  comprises  a  number  of  extrusion  cavities, 
through  which  the  extrusion  takes  place,  the  portion  of 
which  adjacent  to  the  aluminium  billet  to  be  extruded 
having  a  cross  section  corresponding  to  the  cross  sec- 
tion  of  the  extrusion  product.  The  remainder  of  the  extru- 
sion  cavity  has  a  grandually  increasing  corss-section 
thus  providing  a  free-running  guidance  for  the  extruded 
profile.  In  the  backer  corresponding  free-running  chan- 
nels  are  provided.  The  flat  die  can  be  used  for  profiles 
with  open  configuration,  i.e.  profile  with  no  tube-like  por- 
tions  in  it. 

Another  type  of  dies  is  the  so  called  hollow  die.  In 
this  case  the  die  is  composed  of  a  bridge,  the  die  plate 
and  a  backer.  The  backer  is  basically  identical  to  the 
backer  of  the  flat  die  and  provides  free-running  channels 
for  the  extruded  profile. 
The  die  plate  comprises  at  least  one  extrusion  cavity  the 
portion  adjacent  to  the  billet  to  be  extruded  having  a 
cross-section  the  outer  circumference  of  which  corre- 
sponds  to  the  outer  circumference  of  the  cross-section 
of  the  profile  to  be  obtained.  The  remainder  of  the  extru- 
sion  cavity  has  also  a  gradually  increasing  cross-section 
providing  a  free-running  guidance  for  the  extruded  pro- 
file. 
At  the  side  of  the  billet  the  extrusion  cavity  is  connected 
to  a  recess,  which  is  part  of  the  porthole  system  to  be 
described  hereinafter.  The  bridge  has  basically  at  least 
two  so  called  portholes  facing  the  billet  to  be  extruded. 
The  portholes  are  separated  from  each  other  by  bridge 
portions.  The  side  of  the  bridge  facing  the  die  plates  is 
provided  with  a  mandrel.  In  assembled  condition  the 
mandrel  is  extending  into  the  extrusion  cavity  of  the  die 
plate,  thereby  defining  the  inner  and  outer  circumference 
of  the  profile  to  be  extruded.  The  portholes  in  the  bridge 
and  the  recess  in  the  die  plate  together  constitute  the 
flow  channels  of  the  aluminium  to  be  extruded  through 
the  extrusion  cavities.  These  flow  channels  as  a  whole 
are  commonly  called  the  portholes. 

Dies  of  the  hollow  type  can  also  be  provided  with 
multiple  extrusion  cavities. 

A  special  form  of  dies,  especially  used  for  producting 
thinwalled  multiport  extrusion  tubes  having  a  number  of 
parallel  channels  is  a  die  comprising  a  die  holder  and  a 
die  plate  to  be  positioned  in  the  die  holder.  The  die  holder 
is  provided  with  the  portholes  and  the  bridge  portions 

thus  giving  support  to  a  mandrel  extending  into  the  extru- 
sion  cavities  of  the  die  plate  to  be  provided  in  the  holder. 
Such  a  type  of  die  will  be  described  in  more  detail  here- 
inafter. 

5  In  case  of  such  so  called  multiport  dies  it  has  been 
found  that  pressure  differences  are  present  between  the 
individual  extrusion  cavities,  due  to  irregularities  in  the 
extrusion  channels  and  pressure  acting  upon  the  billet. 
As  a  result  of  said  pressure  differences  there  are  differ- 

10  ences  in  the  extrusion  speed  between  the  different  extru- 
sion  cavities,  which  differences  may  be  up  to  50%. 

In  order  to  reduce  the  pressure  differences,  it  has 
been  proposed  to  use  weblike  structures  in  the  port- 
holes.  These  structures  equalize  the  pressure  differ- 

15  ences  between  the  individual  extrusion  cavities  and  thus 
reduce  the  extrusion  speed  differences  between  the  indi- 
vidual  profiles.  Although  giving  excellent  results  in  a 
number  of  applications  these  weblike  structures  can  not 
be  used  in  the  extrusion  of  multiple  port  extrusion  prod- 

20  ucts  in  which  high  accuracy  and  small  wall  thickness  are 
required.  Due  to  the  elasticity  of  the  die,  there  is  not 
enough  support  to  ensure  the  required  accuracy. 

It  is  therefore  an  object  of  the  invention  to  provide  an 
extrusion  die  of  the  above  identified  type  wherein  the 

25  above-mentioned  problem  can  be  avoided. 
This  object  is  achieved  in  that  at  least  one  porthole 

of  each  extrusion  cavity  is  connected  to  one  porthole  of 
an  adjacent  extrusion  cavity  by  means  of  at  least  one 
channel. 

30  By  providing  channels  between  the  individual  port- 
holes  an  equilibration  of  the  pressures  within  the  individ- 
ual  cavities  can  be  obtained,  thus  reducing  the 
differences  in  extrusion  speed  for  the  individual  cavities 
to  below  1  0%.  Otherwise  the  channels  do  not  weakening 

35  the  supporting  structure  of  the  die,  thus  ensuring  suffi- 
cient  support  for  high  accuracy  profiles. 

Other  characteristics  and  advantages  of  the  inven- 
tion  will  be  clear  from  the  following  description,  refer- 
ences  being  made  to  the  drawings. 

40  Herein  is: 

Fig.  1  a  front  view  of  an  extrusion  die  holder  accord- 
ing  to  the  invention, 

Fig.  2  a  cross-section  according  to  line  ll-ll  in  Fig.  1  , 
45  and 

Fig.  3  a  cross-section  according  to  line  Ill-Ill  in  Fig. 
1. 

In  Fig.  1  there  is  shown  an  extrusion  die  20  compris- 
50  ing  a  die  holder  1  for  a  two-cavities-extrusion  die.  The 

die  holder  is  provided  with  four  portholes  2,8  and  3,9. 
The  portholes  2,8  belonging  to  one  extrusion  cavity  15 
and  the  portholes  3,9  belonging  to  a  second  extrusion 
cavity  1  6.  Between  the  portholes  2,8  and  3,9  respectively 

55  there  are  provided  bridge  portions  4,5  respectively.  The 
die  holder  1  further  has  two  recesses  1  5,  1  6  for  receiving 
a  die  plate  (not  shown).  Each  die  plate  being  provided 
with  an  extrusion  cavity  in  accordance  with  the  circum- 
ference  of  the  cross-section  of  the  extrusion  profile  to  be 
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made.  The  bridge  portion  may  be  provided  with  a  man- 
drel  (not  shown)  extending  into  the  extrusion  cavity  of  the 
corresponding  die  plate  and  thus  providing  the  inner  cir- 
cumference  of  the  extrusion  profile  to  be  made. 

Between  the  portholes  2,  3  a  channel  6  has  been 
provided,  and  between  the  portholes  8,9  a  second  chan- 
nel  7  has  been  provided.  The  channels  are  positioned 
as  close  as  possible  to  the  die  plate,  and  are  able  to  pro- 
vide  a  pressure  equalisation  between  the  portholes.  It  is 
supposed  that  in  this  area  the  temperature  and  pressure 
in  the  metal  to  be  extruded  is  such  that  a  nearly  fluid  state 
is  reached  whereby  such  a  pressure  equalisation  can  be 
obtained.  As  a  result  of  this  pressure  equalisation,  the 
extrusion  speed  between  both  cavities  becomes  nearly 
the  same,  thereby  providing  a  constant  quality  in 
extruded  products  independent  of  the  extrusion  cavity. 
This  is  especially  important  for  thin  walled  product  such 
as  heat  exchanger  tubes,  especially  as  used  in  air  con- 
ditioning  systems  for  cars. 

It  has  been  found  that  good  result  can  be  obtained 
when  using  channels  with  a  cross  section  which  is  at 
least  equal  to  the  surface  of  one  porthole. 
It  is  clear  that  the  invention  is  not  restricted  to  the  embod- 
iment  shown  or  to  the  use  of  special  types  of  extrusion 
profiles,  but  is  generally  applicable  to  multiport  extrusion 
dies. 

only  the  adjacent  portholes  of  the  different  extrusion 
cavities  are  connected  by  means  of  at  least  one 
channel. 

5  6.  Extrusion  die  according  to  any  one  of  the  claims  1  - 
4,  and  comprising  at  least  three  cavities  arranged 
according  to  a  regular  poly...  in  the  die  and  each  cav- 
ity  being  connected  to  at  least  two  portholes, 
characterized  in  that 

10  at  least  one  channel  is  connecting  each  pair  of  adja- 
cent  portholes  pertaining  to  adjacent  cavities. 

Claims 

1.  Extrusion  die  for  the  extrusion  of  hollow  extrusion  30 
products  and  having  at  least  two  extrusion  cavities 
each  connected  to  at  least  two  portholes,  especially 
an  extrusion  die  for  aluminium  or  aluminium  alloys, 
characterized  in  that 
at  least  one  porthole  of  each  extrusion  cavity  is  con-  35 
nected  to  one  porthole  of  an  adjacent  extrusion  cav- 
ity  by  means  of  at  least  one  channel. 

2.  Extrusion  die  according  to  claim  1  , 
characterized  in  that  40 
every  channel  has  a  rectangular  cross-section. 

3.  Extrusion  die  according  to  any  of  the  preceding 
claims, 
characterized  in  that  45 
the  cross-section  of  a  channel  connecting  two  port- 
holes  is  at  least  equal  to  the  cross-section  of  one 
porthole. 

4.  Extrusion  die  according  to  any  one  of  the  preceding  so 
claims 
characterized  in  that 
each  channel  is  connected  to  the  porthole  adjacent 
to  the  extrusion  cavity. 

55 
5.  Extrusion  die  according  to  any  one  of  the  preceding 

claims,  and  comprising  two  extrusion  cavities  each 
connected  to  at  least  two  portholes, 
characterized  in  that 
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