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Description 

This  invention  relates  to  a  method  of  extrusion, 
and  to  an  improved  extrusion  press,  to  make  the  ex- 
trusion  process  more  efficient  and  less  wasteful  of 
the  material  being  extruded. 

Although  the  present  invention  will  be  particular- 
ly  described  with  reference  to  the  extrusion  process 
as  applied  to  aluminium  alloys,  the  invention  can  be 
applied  to  other  materials,  which  are  pressure-ex- 
trudable. 

An  extrusion  press  is  a  machine  that  is  designed 
to  apply  a  known  and  controlled  directional  force,  of 
known  magnitude,  against  a  known  orifice  via  a  quan- 
tity  of  aluminium  alloy  physically  contained.  The  alu- 
minium  alloy  is  contained  during  the  application  of  the 
applied  force  by  a  component  forming  part  of  the  ma- 
chine  and  known  as  the  container. 

The  purpose  of  the  container  is  to  allow  the  force 
applied  to  the  aluminium  alloy  contained  within  the  in- 
ternal  dimensions  or  bore  of  the  container  to  be  con- 
verted  into  linear  movement  in  the  direction  of  the  ap- 
plied  force  through  a  component  containing  one  or 
more  precision  orifices  or  dies  constituting  a  die  plate. 

During  the  time  that  the  aluminium  alloy  is  sub- 
jected  to  linear  movement  and  pressure  the  container 
is  physically  clamped  to  the  die  plate. 

An  extrusion  die  plate  is  a  means  of  providing 
physical  resistance  to  the  linear  movement  of  the 
contained  aluminium  alloy  in  order  to  allow  the  alumi- 
nium  alloy  to  be  shaped  by  the  detailed  geometry  of 
the  orifice.  The  extrusion  die  plate  is  manufactured 
with  one  or  more  precision  orifices  designed  to  allow 
the  aluminium  alloy  that  passes  through  the  orifice  or 
orifices  to  assume  the  required  product  shape. 

The  temperature  of  the  aluminium  alloy  is  raised 
to  a  known  value  prior  to  the  application  of  the  applied 
force. 

The  action  of  applying  sufficient  force  to  an  alu- 
minium  alloy  under  these  conditions  results  in  the  alu- 
minium  alloy  being  physically  forced  through  the  ori- 
fice,  to  produce  a  product  of  cross-section  conform- 
ing  to  the  shape  of  the  orifice. 

The  method  of  generating  the  directional  force, 
known  as  the  extrusion  pressure,  is  in  principle  that 
of  a  hydraulic  ram  and  cylinder. 

The  extrusion  pressure  generated  by  the  princi- 
pal  or  main  ram  of  the  extrusion  press  machine  is 
transmitted  to  the  aluminium  alloy  contained  in  the 
container  in  a  linear  manner  by  means  of  a  steel  rod 
attached  to  the  main  ram  via  the  ram  crosshead  and 
known  as  the  extrusion  stem. 

A  pressure  pad  is  employed  between  the  extru- 
sion  stem  and  the  contained  aluminium  alloy.  The 
pressure  pad  is  designed  to  transmit  the  extrusion 
pressure  from  the  extrusion  stem  to  the  contained 
aluminium  alloy  while  permitting  an  aluminium  alloy 
film  of  approximately  0.4mm  thick  to  be  left  in  the  con- 

tainer  bore  after  the  pressure  pad  has  passed 
through  the  container  under  extrusion  pressure.  The 
consolidated  aluminium  remaining  in  the  container  af- 
ter  extrusion  is  known  as  the  "discard". 

5  The  process  of  preparing  an  extrusion  press  to 
extrude  a  quantity  of  aluminium  alloy  often  results  in 
entrapping  unwanted  air  in  the  cavities  within  the  con- 
tainer  prior  to  the  aluminium  being  subjected  to  the 
extrusion  pressures. 

10  If  the  entrapped  air  is  pressurised  by  the  extru- 
sion  process  the  results  can  be  seen  as  severe  dam- 
age  to  the  finish  of  the  extruded  product,  in  the  form 
of  blistering,  often  accompanied  by  audible  sound  of 
the  gases  upon  release  to  the  atmosphere  after  pass- 

is  ing  through  the  die  orifice. 
The  sequence  of  events  relating  to  the  physical 

movements  of  an  extrusion  press  to  perform  the  func- 
tion  of  extruding  hot  aluminium  alloy  through  an  ex- 
trusion  die  can  be  broken  down  into  specific  stages 

20  known  as  press  cycles. 
A  standard  press  cycle  for  the  extrusion  process 

in  order  to  eliminate  the  problem  of  entrapped  air  is  a 
cycle  called  the  de-gas  or  "burp"  cycle. 

The  de-gas  cycle  requires  the  aluminium  alloy  to 
25  be  consolidated  in  the  container  at  approximately  half 

of  the  required  extrusion  pressure.  The  de-gas  cycle 
then  decompresses  the  components  that  are  normal- 
ly  underextrusion  or  clamping  pressure  as  in  the  case 
of  the  main  ram,  container  and  die  plate. 

30  The  components  are  physically  moved  to  break 
the  seal  around  the  area  of  the  extrusion  die  to  permit 
pressurised  gases  to  escape.  The  de-gas  cycle  is 
then  completed  by  re-initiating  the  container  "close 
and  seal"  cycle  as  well  as  returning  the  main  ram  to 

35  its  previous  extrusion  condition. 
It  has  already  been  proposed,  in  UK  patent  spec- 

ification  no.  GB-A-1,462,163,  to  remove  air  from  the 
void  volume  within  a  billet  container  by  applying  a 
source  of  vacuum  to  an  opening  in  the  sidewall  of  the 

40  container. 
However,  this  method  of  evacuation  will  tend  to  draw 
air  past  the  ram  and  will  not  work  in  evacuating  the 
void  space  until  the  ram  has  consolidated  the  billet, 
at  which  point  the  opening  will  have  been  closed  off 

45  by  the  ram. 
Attention  is  also  drawn  to  the  disclosure  of  US-A- 

4117703,  in  particular  the  embodiment  described 
with  reference  to  figure  7  thereof. 

The  present  invention  accordingly  aims  to  over- 
50  come  the  problems  described  above  and  to  provide 

an  improved  and  more  efficient  extrusion  press  and 
extrusion  process. 

In  one  aspect  the  present  invention  provides  a 
method  of  extrusion  comprising  evacuating  the  void 

55  volume  between  a  pressure  pad,  a  billet  to  be  extrud- 
ed,  and  the  extrusion  face  of  a  die,  within  the  billet 
container,  by  suction  through  the  pressure  pad  and  a 
hollow  extrusion  stem;  characterized  in  that  the  pres- 

2 



3 EP  0  397  473  B1 4 

sure  pad  is  of  variable  cross-section,  and  the  cross- 
section  of  said  pressure  pad  is  expanded  to  near  fill 
the  cross-section  of  the  said  container;  and  extrusion 
of  a  billet  in  said  container  is  subsequently  com- 
menced  in  a  hermetically-sealed  pressure  vessel 
formed  by  said  pressure  pad,  said  container  bore  and 
said  sealed  extrusion  die. 

Preferably  this  volume  is  substantially  evacuated 
by  connection  to  a  source  of  vacuum  via  a  vacuum  re- 
servoir  capable  of  being  evacuated  to  the  minimum 
operational  pressure  within  the  time  of  a  press-cycle; 
which  reservoir  is  preferably  contained  within  the 
main  ram  of  the  extrusion  press  and  communicates 
via  a  hollow  extrusion  stem  and  the  pressure  pad  with 
the  said  void  volume. 

The  reservoir  may  be  suitably  connected  to  said 
volume  via  an  on/off  vacuum  valve  and  a  vacuum  line. 

Preferably  an  air  pressure  line  and  valve  is  con- 
nected  into  said  vacuum  line  in  order  to  purge  the  said 
volume  with  compressed  air  during  or  after  extrusion. 

The  hollow  vacuum  reservoirwithin  the  extrusion 
ram  may  be  suitably  directly  connected  to  a  vacuum 
pump,  as  a  source  of  vacuum. 

In  a  second  aspect  the  invention  provides  an  ex- 
trusion  press  having  a  ram,  a  hollow  extrusion  stem, 
a  pressure  pad,  a  billet  container  having  a  bore,  and 
an  extrusion  die  sealable  to  said  container,  and  a  va- 
cuum  reservoir  connected  via  a  first  vacuum  line  to  a 
vacuum  pump  and  via  a  second  vacuum  line  and  the 
hollow  stem  and  the  pressure  pad  to  a  volume  defined 
between  the  pressure  pad,  the  container,  a  billet  be- 
ing  extruded  and  the  extrusion  face  of  the  die,  char- 
acterized  in  that  said  void  volume  may  be  evacuated 
by  suction  through  said  pressure  pad  and  said  hollow 
extrusion  stem  before  extrusion  is  commenced;  in 
that  said  pressure  pad  is  of  variable  cross-section  and 
is  expandable  to  near  fill  the  cross-section  of  said 
container  before  extrusion  is  commenced;  and  in  that 
said  pressure  pad,  said  container  bore  and  said 
sealed  extrusion  die  form  a  hermetically-sealed  pres- 
sure  vessel,  which  is  subject  to  evacuation  before  ex- 
trusion  is  commenced. 

The  reservoir  is  preferably  contained  within  the 
hollow  ram. 

Preferably,  in  this  aspect,  the  vacuum  line  is  con- 
nected,  via  an  on/off  valve,  to  a  source  of  compressed 
air  which  may  be  used  to  purge  the  void  volume  de- 
fined  above. 

The  pressure  pad  is  of  variable  cross-section  and 
expands  to  nearf  ill  the  cross-section  of  the  container. 
The  pressure  pad  as  a  whole  is  usually  generally  bell- 
shaped. 

The  advantages  of  extrusion  press  operation  ac- 
cording  to  this  invention  can  be  summarized  as  fol- 
lows: 

1  .  The  gases  can  be  partially  removed  prior  to  the 
aluminium  being  consolidated  in  the  container  with- 
out  interrupting  the  normal  loading  extrusion  cycle 

and  so  reduce  the  amount  of  time  between  production 
cycles  of  the  extrusion  press. 

2.  The  action  of  removing  the  gases  is  specif  ical- 
5  ly  directed  at  the  volume  between  the  pressure  pad 

and  the  extrusion  die  face,  within  the  confines  of  the 
container  bore  (that  volume  not  occupied  by  the  mass 
of  the  aluminium  alloy  to  be  extruded)  and  known  as 
the  normal  atmospheric  air  gap.  Due  to  the  fact  that 

10  the  pressure  pad  as  well  as  container  bore  and  sealed 
extrusion  die  form  a  hermetically  sealed  pressure 
vessel,  the  action  of  removing  the  gases  is  possible 
due  to  the  fact  that  the  aluminium  alloy  has  not  been 
consolidated  and  the  unoccupied  volume  around  the 

15  aluminium  alloy  billet  will  be  influenced  by  a  change 
in  the  pressure  as  determined  by  the  vacuum  system. 

The  conventional  gas  removal  cycle  provides  a 
means  of  decompressing  the  gases,  but  only  at  the 
extrusion  die  face  as  the  aluminium  alloy  has  been 

20  consolidated  within  the  container  bore,  thus  effec- 
tively  sealing  the  gases  trapped  in  the  container  be- 
tween  the  consolidated  aluminium  alloy  and  the  pres- 
sure  pad. 

The  conventional  gas  removal  cycle  may  leave 
25  gases  under  pressure  in  the  area  of  the  pressure  pad 

with  the  possibility  of  damage  to  the  pressure  pad 
outside  diameter  forming  the  seal  with  the  container 
as  the  pressurised  gases  are  forced  between  the  out- 
side  diameter  of  the  pressure  pad  and  the  container 

30  bore  under  extrusion  pressure. 
3.  A  fixed  pressure  pad  is  designed  to  expand  to 

a  given  diameter  forming  a  seal  with  defined  clear- 
ance  in  relation  to  the  container  wall  or  bore  during 
the  period  it  is  subjected  to  extrusion  pressure. 

35  It  thus  follows  that  during  the  conventional  de- 
gas  cycle  the  pressure  pad  will  expand  twice,  once 
when  consolidating  the  aluminium  alloy  and  then 
once  again  after  retracting  to  expel  the  pressurised 
gases.  The  vacuum  process  reduces  the  number  of 

40  times  the  pressure  pad  expands  by  50%  thus  reduc- 
ing  the  possibility  of  mechanical  failure  of  the  pres- 
sure  pad  through  fatigue. 

4.  The  elimination  of  the  conventional  de-gas  cy- 
cle  also  reduces  the  number  of  operations  involving 

45  de-compression  and  reversal  of  the  motions  of  the 
main  ram  and  container  components  as  well  as  the 
number  of  operations  of  the  control  gear  during  the 
extrusion  cycle  with  subsequent  reduction  in  compo- 
nent  fatigue  and  wear. 

so  A  summary  of  the  principle  of  operation,  accord- 
ing  to  the  invention,  is  described  as  follows: 

The  press  cycle  is  standard  for  a  conventional 
fixed  pad  and  is  initiated  in  automatic  mode.  The  con- 
tainer  closes  and  seals  against  the  die  face.  The  hot 

55  aluminium  alloy  billet  to  be  extruded  is  brought  up  to 
the  press  centre  line  by  the  press  loaders  and  is  push- 
ed  forward  into  the  container  by  raised  pressure 
points  on  the  pressure  pad,  allowing  the  pressure  pad 
bell  to  remain  open. 

3 
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The  pressure  pad  and  billet  advance  until  the 
main  ram  position  device  signals  that  the  pad  main 
outside  diameter  is  within  the  bore  of  the  extrusion 
container.  5 

At  this  point  the  billet  has  displaced  the  majority 
of  the  air  at  atmospheric  pressure  and  the  vacuum 
valve  is  initiated  to  equalise  the  pressure  difference 
between  that  in  the  remaining  container  cavity 
around  the  billet  and  the  vacuum  stored  in  the  reser-  10 
voir  contained  in  the  extrusion  press  ram. 

It  should  be  noted  that  the  vacuum  can  draw  air 
from  the  front  as  well  as  the  back  of  the  billet  during 
its  vacuum  cycle  prior  to  billet  compression. 

The  vacuum  cycle  cannot  be  used  on  the  first  bil-  15 
let  of  every  die  as  air  will  be  drawn  through  the  die. 
This  has  the  effect  of  unnecessarily  lowering  the  va- 
cuum  potential  as  the  die  cavities  are  clear  of  alumi- 
nium  and  permit  free  air  flow. 

The  pad  continues  to  advance  with  full  vacuum  20 
applied  until  the  resistance  of  the  billet  against  the  die 
face  closes  the  pad  bell  and  the  press  indicates  that 
the  billet  has  consolidated. 

At  this  point  the  vacuum  is  disconnected  from  the 
pad  by  the  operation  of  the  appropriate  valve.  25 

Normal  extrusion  takes  place  until  a  second  main 
ram  position  device  signals  that  the  pressure  pad  is 
within  a  short  distance  of  its  final  extrusion  position 
determined  by  the  commissioning  engineer. 

At  this  point  the  compressed  air  valve  is  initiated  30 
to  pressurise  the  interior  of  the  pad  and  place  an 
opening  pressure  on  the  pad  bell. 

The  press  continues  to  extrude  until  the  limit  of 
extrusion  position  is  reached. 

During  the  conventional  "strip  or  return"  part  of  35 
the  cycle  the  main  ram  decompresses  and  starts  to 
retract  the  pad  away  from  the  compressed  discard 
aluminium  on  the  die  face. 

The  air  pressure,  applying  force  to  the  bell,  holds 
the  bell  against  the  discard  face  as  the  pad  retracts  40 
and  so  opens  the  bell  positively  and  in  a  controlled 
manner.  The  application  of  air  pressure  to  the  pad  in- 
terior  prior  to  the  pad  being  withdrawn  from  the  dis- 
card  results  in  a  positive  force  being  applied  to  the 
pressure  bell,  such  as  to  initiate  the  separation  of  the  45 
bell  from  the  body  of  the  pad. 

The  pad  continues  to  retract  with  a  positive  air- 
flow  venting  through  the  gap  between  bell  and  pad 
body  via  the  pad  drillings,  acting  as  a  purge,  until  it 
reaches  its  fully  back  position.  50 

The  invention  will  further  be  described,  by  way  of 
example  only,  with  reference  to  the  accompanying 
drawings,  which  represent  a  sequence  of  operation 
according  to  the  invention: 

Figure  1  shows  an  extrusion  press  with  a  contain-  55 
er  and  die  disconnected; 
Figure  2  shows  the  press  with  the  container 
sealed  to  the  die; 
Figure  3  shows  a  billet  inserted  between  a  pres- 

sure  pad  and  container; 
Figure  4  shows  the  billet  inserted  within  the  con- 
tainer  and  vacuum  applied  to  the  volume  be- 
tween  billet,  pressure  pad,  die  face  and  contain- 
er; 
Figure  5  shows  the  vacuum  disconnected  and  a 
ram  advancing  to  extrude  the  billet; 
Figure  6  shows  the  situation  at  the  end  of  the  ex- 
trusion  phase,  with  compressed  air  connected  to 
the  pressure  pad; 
Figure  7  shows  the  ram  retracting,  the  extrusion 
die  disconnected  from  the  container  and  com- 
pressed  air  purging  the  container  and  pressure 
pad; 
Figure  8  shows  the  ram  retracted  with  com- 
pressed  air  still  purging  the  pressure  pad;  and 
Figure  9  shows  a  situation  similar  to  that  of  figure 
1  with  the  ram  fully  retracted  and  the  vacuum  and 
compressed  air  sources  isolated  from  the  pres- 
sure  pad. 
In  the  drawings,  a  dotted  area  represents  those 

parts  where  a  vacuum  exists  and  a  solid  area  indi- 
cates  those  parts  where  compressed  air  is  applied. 

The  drawings  show  an  extrusion  press  1  having 
a  ram  2,  a  hollow  extrusion  stem  3,  a  generally  bell- 
shaped  pressure  pad  4,  a  billet  container  5  and  an  ex- 
trusion  die  6  sealable  to  the  container  5. 

A  vacuum  reservoir  7  is  contained  within  the  hol- 
low  ram  2,  and  the  reservoir  7  is  connected  via  a  first 
vacuum  line  (not  shown)  to  a  vacuum  pump  (also  not 
shown)  and  via  a  second  vacuum  line  8  and  the  hol- 
low  stem  3  and  the  pressure  pad  4  to  a  volume  de- 
fined  between  the  pressure  pad,  the  container  5,  a 
billet  being  extruded  and  the  extrusion  face  of  the  die 
6.  The  vacuum  line  8  incorporates  an  on/off  valve  9. 
The  vacuum  line  8  is  further  connected  to  a  com- 
pressed  air  line  10  via  an  on/off  valve  11,  which 
source  of  compressed  air  may  be  used  to  purge  the 
void  volume  thus  defined. 

The  pressure  pad  4  may  be  of  variable  cross- 
section  and  expands  to  near  fill  the  cross-section  of 
the  container. 

As  will  be  apparent  from  the  drawings,  figure  1 
shows  the  state  of  the  extrusion  press  wherein  the 
ram  2  is  fully  retracted  and  wherein  the  container  5 
and  the  die  6  are  disconnected,  i.e.  unsealed.  In  fig- 
ure  2  the  container  is  sealed  to  the  die. 

Figure  3  shows  a  billet  12  inserted  between  the 
pressure  pad  4  and  the  container  5,  with  the  ram  2  to 
be  advanced  forward  to  a  position  to  load  the  billet 
into  the  container.  The  billet  is  brought  up  to  the  press 
centre  line  by  press  loaders  (not  shown).  As  shown  in 
each  of  figures  1,2  and  3,  the  valves  9  and  11  remain 
closed  during  these  operations. 

Figure  4  shows  the  billet  12  inserted  within  the 
container  5  and  vacuum  applied  to  the  volume  be- 
tween  the  billet,  the  pressure  pad  4,  the  face  of  the 
die  6  and  the  container  5,  by  opening  the  valve  9  and 
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allowing  the  vacuum  to  be  established  through  the 
line  8,  whereby  the  vacuum  reservoir  7  is  effectively 
connected  to  the  container  5.  The  ram  2  has  ad- 
vanced  further  forward  to  the  position  shown  at  which 
the  vacuum  is  applied. 

Figure  5  shows  the  state  where  the  vacuum  re- 
servoir  has  been  disconnected  by  closing  the  valve  9 
and  wherein  the  ram  2  is  advancing  to  extrude  the  bil- 
let,  the  ram  being  forward  to  a  position  to  achieve  nor- 
mal  extrusion. 

Figure  6  shows  the  situation  at  the  end  of  the  ex- 
trusion  phase,  wherein  the  ram  has  advanced  further 
forward  and  is  approaching  the  limit  of  extrusion,  and 
wherein  the  valve  11  has  been  opened  to  connect 
compressed  air  to  the  pressure  pad  4. 

Figure  7  shows  the  ram  2  retracting,  the  extru- 
sion  die  6  disconnected  from  the  container  5,  and 
compressed  air  purging  the  container  5  and  pressure 
pad  4.  Figure  8  shows  the  ram  returned  almost  to  its 
fully  retracted  position,  with  compressed  air  still  purg- 
ing  the  pressure  pad  4. 

Figure  9  shows  a  situation  similar  to  figure  1,  with 
the  ram  2  fully  retracted,  and  the  valve  11  closed  so 
that  both  the  vacuum  source  and  the  compressed  air 
source  are  isolated  from  the  pressure  pad  4. 

Claims 

1.  Amethod  of  extrusion  comprising  evacuating  the 
void  volume  between  a  pressure  pad  (4),  a  billet 
(12)  to  be  extruded,  and  the  extrusion  face  of  a 
die  (6),  within  the  billet  container  (5),  by  suction 
through  the  pressure  pad  and  a  hollow  extrusion 
stem  (3);  characterized  in  that  the  pressure  pad 
(4)  is  of  variable  cross-section,  and  the  cross- 
section  of  said  pressure  pad  is  expanded  to  near 
fill  the  cross-section  of  the  said  container;  and 
extrusion  of  a  billet  in  said  container  is  subse- 
quently  commenced  in  a  hermetically-sealed 
pressure  vessel  formed  by  said  pressure  pad, 
said  container  bore  and  said  sealed  extrusion 
die. 

2.  A  method  as  claimed  in  claim  1  ,  characterized  in 
that  the  said  void  volume  is  connected  to  a 
source  of  vacuum  via  a  vacuum  reservoir  (7). 

3.  A  method  as  claimed  in  claim  2,  characterized  in 
that  the  vacuum  reservoir  is  contained  within  the 
hollow  extrusion  ram  (2)  of  the  extrusion  press 
(1)- 

4.  A  method  as  claimed  in  claim  2  or  3,  character- 
ized  in  that  the  vacuum  reservoir  is  connected  to 
the  said  void  volume  via  a  vacuum  line  (8)  which 
incorporates  an  on/off  valve  (9). 

5.  A  method  as  claimed  in  claim  4,  characterized  in 
that  a  compressed  air  line  (10)  and  valve  (11)  is 
connected  into  the  vacuum  line. 

5 
6.  An  extrusion  press  (1)  having  a  ram  (2),  a  hollow 

extrusion  stem  (3),  a  pressure  pad  (4),  a  billet 
container  (5)  having  a  bore,  and  an  extrusion  die 
(6)  sealable  to  said  container,  and  a  vacuum  re- 

10  servoir  (7)  connected  via  a  first  vacuum  line  to  a 
vacuum  pump  and  via  a  second  vacuum  line  (8) 
and  the  hollow  stem  (3)  and  the  pressure  pad  (4) 
to  a  volume  defined  between  the  pressure  pad, 
the  container  (5),  a  billet  (12)  being  extruded  and 

15  the  extrusion  face  of  the  die  (6),  characterized  in 
that  said  void  volume  may  be  evacuated  by  suc- 
tion  through  said  pressure  pad  and  said  hollow 
extrusion  stem  before  extrusion  is  commenced; 
in  that  said  pressure  pad  is  of  variable  cross- 

20  section  and  is  expandable  to  near  fill  the  cross- 
section  of  said  container  before  extrusion  is  com- 
menced;  and  in  that  said  pressure  pad,  said  con- 
tainer  bore  and  said  sealed  extrusion  die  form  a 
hermetically-sealed  pressure  vessel,  which  is 

25  subject  to  evacuation  before  extrusion  is  com- 
menced. 

7.  A  press  as  claimed  in  claim  6,  characterized  in 
that  the  vacuum  reservoir  (7)  is  within  the  ram 

30  (2). 

8.  A  press  as  claimed  in  claim  6  or  7,  characterized 
in  that  the  second  vacuum  line  (8)  has  a  source 
of  compressed  air  (10)  connected  into  it. 

35 

Patentanspruche 

1.  Strangpreliverfahren  mit  den  Schritten:  Evakuie- 
40  ren  des  Hohlraumvolumens  zwischen  einem 

Druckstempel  (4),  einem  strangzupressenden 
Barren  (12)  und  der  Preliflache  einer  Matrize  (6) 
innerhalb  des  Barren  behalters  (5)  mittels  Absau- 
gen  durch  den  Druckstempel  und  einen  hohlen 

45  Strangprelischaft  (3)  hindurch;  dadurch  gekenn- 
zeichnet,  dali  der  Druckstempel  (4)  einen  variab- 
len  Querschnitt  hat  und  der  Querschnitt  des 
Druckstempels  so  weit  ausgedehnt  wird,  bis  er 
den  Querschnitt  des  Behalters  nahezu  ausfullt; 

so  und  dali  das  Strangpressen  eines  in  dem  Behal- 
ter  befindlichen  Barrens  anschlieliend  in  einem 
luftdicht  verschlossenen  Druckbehalter  beginnt, 
der  von  dem  Druckstempel,  der  Behalterbohrung 
und  der  abgedichteten  Strang  prelimatrize  gebil- 

55  detwird. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  das  Hohlraumvolumen  uber  einen 
Unterdruckbehalter  (7)  mit  einer  Unterdruckquel- 

5 
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le  verbunden  wird. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dali  der  Unterdruckbehalter  in  dem  5 
hohlen  Strangprelidruckkolben  (2)  der  Strang- 
presse  (1)  enthalten  ist. 

4.  Verfahren  nach  Anspruch  2  oder  3,  dadurch  ge- 
kennzeichnet,  dali  der  Unterdruckbehalter  uber  10 
eine  Unterdruckleitung  (8),  die  ein  Schaltventil 
(9)  enthalt,  mit  dem  Hohlraum  verbunden  ist. 

5.  Verfahren  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dali  eine  Druckluftleitung  (10)  und  ein  15 
Ventil  (11)  in  die  Unterdruckleitung  eingeschaltet 
sind. 

6.  Strangpresse  (1)  mit  einem  Druckkolben  (2),  ei- 
nem  hohlen  Strangprelischaft  (3),  einem  Druck-  20 
stempel  (4),  einem  Barrenbehalter  (5)  mit  einer 
Bohrung  und  einer  Strangprelimatrize  (6),  die  an 
dem  Behalterabgedichtet  werden  kann,  sowie  ei- 
nem  Unterdruckbehalter  (7),  der  uber  eine  erste 
Unterdruckleitung  mit  einer  Vakuumpumpe  und  25 
uber  eine  zweite  Unterdruckleitung  (8)  und  den 
Hohlschaft  (3)  sowie  den  Druckstempel  (4)  mit  ei- 
nem  zwischen  dem  Druckstempel,  dem  Behalter 
(5),  einem  strangzupressenden  Barren  (12)  und  der 
Preliflache  der  Matrize  (6)  def  inierten  Volumen  ver-  30 
bunden  ist,  dadurch  gekennzeichnet,  dali  das  Hohl- 
raumvolumen  mittels  Absaugen  durch  den  Druck- 
stempel  und  den  hohlen  Strangprelischaft  vor  Be- 
ginn  des  Strangpressens  evakuiert  werden  kann; 
dali  der  Druckstempel  einen  variablen  Quer-  35 
schnitt  hat  und  vor  Beginn  des  Strangpressens  so 
weit  ausgedehnt  werden  kann,  bis  er  den  Quer- 
schnitt  des  Behalters  nahezu  ausfullt;  und  dali 
der  Druckstempel,  die  Behalterbohrung  und  die 
abgedichtete  Strangprelimatrize  einen  luftdicht  40 
verschlossenen  Druckbehalter  bilden,  der  vor 
Beginn  des  Strangpressens  evakuiert  wird. 

7.  Presse  nach  Anspruch  6,  dadurch  gekennzeich- 
net,  dali  der  Unterdruckbehalter  (7)  innerhalb  45 
des  Druckkolbens  (2)  liegt. 

8.  Presse  nach  Anspruch  6  oder  7,  dadurch  gekenn- 
zeichnet,  dali  an  die  zweite  Unterdruckleitung  (8) 
eine  Druckluftquelle  (10)  angeschlossen  ist.  50 

Revendications 

1.  Un  procede  d'extrusion  comprenant  I'evacuation  55 
du  volume  interstitiel  entre  un  tampon  de  pres- 
sion  (4),  une  billette  (12)  a  extruder  et  la  face 
d'extrusion  d'une  filiere  (6),  a  I'interieurdu  conte- 
neur  de  billettes  (5),  par  aspiration  a  travers  le 

tampon  de  pression  et  une  tige  d'extrusion  creu- 
se  (3);  caracterise  en  ce  que  le  tampon  de  pres- 
sion  (4)  a  une  section  variable,  la  section  du  dit 
tampon  de  pression  etant  dilatee  pour  remplir 
pratiquement  la  section  du  dit  conteneur;  et  en  ce 
que  I'extrusion  d'une  billette  dans  led  it  conteneur 
debute  ensuite  dans  un  recipient  de  pression  her- 
metiquement  scelle,  forme  par  ledit  tampon  de 
pression,  ledit  alesage  du  conteneur  et  ladite  fi- 
liere  d'extrusion  scellee. 

2.  Un  procede  selon  la  revendication  1  ,  caracterise 
en  ce  que  ledit  volume  interstitiel  est  connecte  a 
une  source  de  vide  par  I'intermediaire  d'un  reser- 
voir  a  vide  (7). 

sion  a  une  pompe  a  vide  et  par  I'intermediaire 
d'une  deuxieme  conduite  a  depression  (8),  de  la 
tige  creuse  (3)  et  du  tampon  de  pression  (4)  a  un 
volume  def  ini  entre  le  tampon  de  pression,  le 
conteneur  (5),  une  billette  (12)  en  cours  d'extru- 
sion  et  la  face  d'extrusion  de  la  filiere  (6),  carac- 
terise  en  ce  que  ledit  volume  interstitiel  peut  etre 
evacue  par  aspiration  a  travers  ledit  tampon  de 
pression  et  ladite  tige  d'extrusion  creuse  avant  le 
debut  de  I'extrusion;  en  ce  que  ledit  tampon  de 
pression  a  une  section  variable,  pouvant  se  d  Ha- 
ter  pour  remplir  pratiquement  la  section  du  dit 
conteneur  avant  le  debut  de  I'extrusion;  et  en  ce 
que  ledit  tampon  de  pression,  ledit  alesage  du 
conteneur  et  ladite  filiere  d'extrusion  scellee  for- 
ment  un  recipient  de  pression  hermetiquement 
scelle,  soumis  a  une  evacuation  avant  le  debut  de 
I'extrusion. 

3.  Un  procede  selon  la  revendication  2,  caracterise 
en  ce  que  le  reservoir  a  vide  est  contenu  dans  le 

20  piston  d'extrusion  creux  (2)  de  la  presse  d'extru- 
sion  (1). 

4.  Un  procede  selon  les  revendications  2  ou  3,  ca- 
racterise  en  ce  que  le  reservoir  a  vide  est  connec- 

25  te  au  dit  volume  interstitiel  par  I'intermediaire 
d'une  conduite  a  depression  (8),  incorporant  une 
soupape  a  deux  voies  (9). 

5.  Un  procede  selon  la  revendication  4,  caracterise 
30  en  ce  qu'une  conduite  d'air  comprime  (1  0)  et  une 

soupape  (11)  sont  connectees  dans  la  conduite  a 
depression. 

6.  Une  presse  d'extrusion  (1)  possedant  un  piston 
35  (2),  une  tige  d'extrusion  creuse  (3),  un  tampon  de 

pression  (4),  un  conteneur  de  billettes  (5) 
comportant  un  alesage,  et  une  filiere  d'extrusion 
(6)  pouvant  etre  fixee  par  scellage  au  dit  conte- 
neur,  ainsi  qu'un  reservoir  a  vide  (7)  connecte  par 

40  I'intermediaire  d'une  premiere  conduite  a  depres- 

6 
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7.  Une  presse  selon  la  revendication  6,  caracterisee 
en  ce  que  le  reservoir  a  vide  (7)  se  situe  a  I'inte- 
rieur  du  piston  (2). 

5 
8.  Une  presse  selon  les  revendications  6  ou  7,  ca- 

racterisee  en  ce  que  la  deuxieme  conduite  a  de- 
pression  (8)  possede  une  source  d'air  comprime 
(10)  qui  y  est  connectee. 
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