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Description 

This  invention  relates  to  a  lubricant  for  use  in  hot  forging  of  aluminum  and  aluminum  alloy  components. 
More  specifically,  this  invention  relates  to  an  environmentally  acceptable  lubricant  for  use  in  hot  forging 

5  aluminum  and  aluminum  alloy  components. 
Hot  forging  of  aluminum  alloy  components  requires  the  use  of  a  suitable  lubricant.  Such  lubricants  are 

applied  to  the  die  of  the  forge  and  the  workpiece  to  allow  proper  movement  in  the  die  cavities  and  to  allow 
the  forging  process  to  be  repeated  many  times  in  succession  with  or  without  the  re-application  of  the 
lubricant.  Typically,  lubricants  of  the  prior  art  include  one  or  more  organic  lead  compounds,  such  as  lead 

io  naphthenate  and  lead  stearate.  The  organic  lead  compounds  were  found  to  best  facilitate  the  proper 
movement  of  the  die  during  the  forging  process. 

Although  organic  lead  compounds  work  very  well  in  this  application,  the  use  of  lead  has  recently  come 
into  disfavour  because  of  the  health  hazards  associated  with  lead  in  the  atmosphere.  During  the  hot  forging 
of  aluminum,  some  of  the  organic  lead  present  in  the  lubricant  is  dispersed  into  the  atmosphere  in 

75  unacceptable  quantities.  Local  and  National  Governmental  regulatory  agencies  have  banned  the  use  of  lead 
in  certain  industries,  or  have  severely  limited  the  allowable  concentrations  of  lead  in  the  atmosphere  as 
reflected,  for  example,  in  Title  29  of  the  U.S.A.  Code  of  Federal  Regulations.  If  the  use  of  lead  in  hot  forging 
applications  were  to  continue,  it  would  be  necessary  for  hot  forging  facilities  to  install  very  expensive 
exhaust  and  air  filtration  systems  to  lower  the  concentration  of  atmospheric  lead  to  acceptable  limits.  Such 

20  exhaust  and  air  filtering  systems  would  not  be  economically  feasible  for  most  aluminum  hot  forging 
facilities. 

It  would  therefore  be  desirable  to  have  available  for  use  in  the  aluminum  hot  forging  industry  an 
environmentally  acceptable  lubricant  which  has  the  same  performance  characteristics  as  lubricants  of  the 
prior  art,  yet  without  containing  lead  which  could  be  dispersed  into  the  atmosphere  during  the  hot  forging 

25  process. 
Compositions  having  lubricant  properties  are  described  in  US-A-3  472  770  which  comprise  calcium 

complex  greases  such  as  a  long  chain  fatty  acid  calcium  salt  with  polyisobutylene,  a  paraffinic  mineral  oil 
(oxidized  bright  stock)  and  particulate  fillers  such  as  graphite  or  carbon  black.  These  compositions  are  for 
use  as  pinion  greases  and  there  has  been  no  suggestion  heretofore  that  such  greases  could  be  used  as  a 

30  lubricant  in  hot  metal  forging  operations. 
It  is  thus  one  object  of  the  invention  to  provide  an  improved  hot  forging  lubricant. 
It  is  another  object  of  the  invention  to  provide  an  improved  hot  forging  lubricant  which  has  similar 

performance  characteristics  to  prior  art  hot  forging  lubricants  containing  organic  lead. 
It  is  yet  another  object  of  the  invention  to  provide  a  hot  forging  lubricant  which  does  not  contain  any 

35  lead  which  would  be  dispersed  into  the  atmosphere  during  the  hot  forging  process. 
Other  objects,  advantages  and  novel  features  for  the  invention  will  be  readily  apparent  to  those  skilled 

in  the  art  upon  review  of  the  following  specification  of  the  invention. 
In  accordance  with  the  invention,  a  hot  forging  lubricant  is  provided  including  a  metal  soap  composition, 

polybutene,  mineral  oil,  graphite,  a  thickening  agent,  and  an  aliphatic  solvent.  The  metal  soap  composition 
40  may  consist  of  one  or  more  metal-organic  salts  wherein  the  metal  component  may  be  selected  from  the 

group  consisting  of  zinc,  magnesium,  copper,  and  lithium,  and  wherein  the  organic  component  may  be 
selected  from  the  group  consisting  of  naphthenate  and  fatty  acids  having  10-30  carbon  atoms,  particularly 
stearate  and  oleate.  The  metal  soap  composition  is  present  in  the  lubricant  in  the  amount  of  5-30%,  the 
polybutene  is  present  in  the  amount  of  4-15%,  the  graphite  is  present  in  the  amount  of  3-10%,  the 

45  thickening  agent  is  present  in  the  amount  of  2-10%,  the  mineral  oil  is  present  in  the  amount  of  0-20%,  and 
the  balance  of  the  lubricant  composition  including  an  aliphatic  solvent.  The  aliphatic  solvent  preferably  has  a 
flash  point  somewhere  between  about  100-1  50  °F  (37.8°  C-65.6°  C). 

The  inventive  lubricant  advantageously  contains  no  organic  lead  products.  Therefore,  its  use  in  the  hot 
forging  of  aluminum,  does  not  introduce  any  lead  into  the  atmosphere  where  it  could  pose  a  health  hazard 

50  to  workers.  Yet  the  inventive  lubricant  performs  satisfactorily  in  the  hot  forging  of  aluminum  and  aluminum 
alloys.  Furthermore,  the  inventive  lubricant  is  easily  blended  from  readily  available  commercial  lubricant 
components. 

The  instant  invention  is  an  improved  forging  composition  including  5-30%  of  a  metal  soap  composition, 
4-15%  polybutene,  3-10%  graphite,  2-10%  thickening  agent,  0-20%  mineral  oil,  and  an  aliphatic  solvent.  It 

55  is  to  be  understood  that  throughout  this  specification  and  in  the  claims  all  percentages  are  given  in  terms  of 
weight  percent  regardless  of  whether  the  ingredient  is  solid  or  liquid. 

The  metal  soap  composition  comprises  one  or  more  metal-organic  salts.  The  organic  component  is  a 
fatty  acid  having  10-30  carbon  atoms,  or  is  naphthenate.  Besides  the  naphthenate,  preferred  fatty  acids 

2 
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salts  are  stearate  and  oleate.  The  metal  may  be  selected  from  the  group  consisting  of  zinc,  magnesium, 
copper  and  lithium.  Where  the  metal  used  is  zinc,  it  has  been  found  that  where  the  zinc  is  about  1.5-2%  of 
the  entire  lubricant  composition,  then  the  lubricant  will  have  equivalent  performance  characteristics  to  prior 
art  lubricants  containing  lead  in  the  hot  forging  of  aluminum  and  aluminum  alloy  parts.  Increasing  the 

5  concentration  of  zinc  beyond  2%  does  not  significantly  improve  the  performance  characteristics  of  the 
lubricant.  Particularly  preferred  are  the  zinc  stearates  and  naphthenates  because  they  have  a  relatively 
higher  concentration  of  zinc.  Where  the  metal  used  is  magnesium,  copper  or  lithium,  it  has  been  found  that 
where  the  metal  content  is  1.5-2%  of  the  entire  lubricant  composition,  the  lubricant  will  have  the 
performance  characteristics  equivalent  or  slightly  lower  than  prior  art  lubricants  containing  lead.  The  metal 

io  content  of  these  soaps  on  a  weight  percent  basis  is  significantly  less  than  the  metal  content  of  the  zinc 
soaps.  Therefore,  lubricants  containing  soaps  of  these  metals  are  not  as  commercially  viable  as  those 
containing  zinc  soaps  although  they  may  be  used  satisfactorily  in  the  instant  invention. 

The  polybutene  augments  in  the  lubricating  properties  of  the  inventive  composition  by  wetting  the 
surfaces  of  the  die  and  the  workpiece  to  be  forged.  The  viscosity  of  the  polybutene  may  range  between 

is  600,000  and  800,000  SUS  (1.2987  x  105  and  1.7316  x  105  mm2/s  (centistokes))  at  1  00  °  F  (37.8  °C).  The 
higher  viscosity  polybutene  provides  superior  performance  characteristics  in  the  hot  forging  process.  Lower 
viscosity  grades  may  tend  to  decrease  the  performance  of  the  hot  forging  lubricant.  The  polybutene  should 
also  have  a  sufficiently  high  molecular  weight  but  not  so  high  so  that  the  polybutene  becomes  solid. 
Generally  a  molecular  weight  of  about  2,000-2,300  will  provide  good  performance  characteristics. 

20  The  graphite  in  the  inventive  lubricant  composition  provides  a  physical  separation  between  the 
workpiece  and  the  die  during  the  forging  operation.  Either  natural  or  synthetic  graphite  may  be  used 
satisfactorily.  The  choice  of  synthetic  versus  natural  graphite  may  be  made  on  economic  considerations. 
Particle  size  of  325  mesh  (45  urn)  or  finer  gives  superior  performance.  Coarser  grades  do  not  appear  to 
coat  the  surfaces  of  the  die  and  workpiece  with  the  same  uniformity  as  do  the  finer  grades. 

25  The  mineral  oil  used  in  the  lubricating  composition  of  the  instant  invention  may  advantageously  be 
made  of  treated  naphthenic  base  stocks.  While  lubricants  containing  mineral  oils  of  paraffinic  origin  permit 
one  to  produce  forgings  falling  within  acceptable  dimensional  tolerances,  they  leave  a  residue  on  the 
forgings  which  is  difficult  to  remove.  Thus,  mineral  oils  of  napthenic,  as  opposed  to  paraffinic,  origin  are 
preferred  for  use  in  the  lubricants  of  the  invention. 

30  The  conditions  of  the  particular  forging  operation  will  determine  the  preferred  viscosity  of  the  mineral  oil 
to  be  used.  In  general,  higher  viscosity,  higher  average  molecular  weight  oils  provide  better  metal  flow  and 
therefore  easier  forming  and  less  energy  consumption.  Such  higher  viscosity  oils,  however,  tend  to  produce 
a  black  smoke  during  the  forging  process.  Thus,  under  less  rigorous  forging  conditions  one  may  desire  to 
use  of  lower  viscosity  oils,  and  therefore  reduce  the  generation  of  undesirable  smoke.  For  example,  under 

35  less  severe  forging  conditions,  mineral  oil  having  a  viscosity  of  70  to  100  SUS  (15.2  to  21.6  mm2/s 
(centistokes))  at  100°F  (37.8  °C)  may  produce  satisfactory  forgings  while  avoiding  the  undesirable  black 
smoke  which  may  be  produced  when  higher  viscosity  mineral  oils  are  used  in  the  lubricant.  A  much  higher 
viscosity  grade  however,  such  as  one  having  a  viscosity  of  from  about  1200  SUS  (259.7  mm2/s 
(centistokes))  up  to  about  8,000  to  10,000  SUS  (1731.6  to  2164.5  mm2/s  (centistokes))  at  100°  F  (37.8  °C)  or 

40  higher  may  be  necessary  to  produce  acceptable  products  under  more  severe  forging  conditions,  notwith- 
standing  its  tendency  to  produce  some  smoke.  Insofar  as  the  performance  of  the  lubricant  is  concerned, 
there  is  no  known  upper  limit  on  the  viscosity  of  the  mineral  oil  component  other  than  that  imposed  by  the 
commercial  availability  of  acceptable  oils  having  higher  viscosity. 

A  thickening  agent  is  desirable  to  maintain  the  graphite  in  the  liquid  suspension  and  to  keep  the 
45  suspension  even.  Preferred  thickening  agents  are  stearic  acid,  sodium  stearate  and  mixtures  of  the  two.  The 

stearic  acid  has  a  lower  melting  temperature  and  is  generally  easier  to  work  with  in  formulating  the  lubricant 
composition.  The  use  of  the  thickening  agent  eliminates  the  need  for  the  user  to  continually  mix  the  product 
during  the  forging  process,  which  mixing  would  otherwise  be  necessary  to  guarantee  the  uniformity  of  the 
lubricant  composition.  The  thickening  agent  also  imparts  additional  lubricity  to  the  composition. 

50  The  aliphatic  solvent  may  be  odourless  mineral  spirits.  This  solvent  is  commercially  available  over  a 
range  of  flash  temperatures.  Solvents  having  flash  temperatures  of  about  100-1  50  °F  (37.8°  C-65.6°  C)  are 
suitable  for  this  application,  and  solvents  having  flash  temperatures  of  105°  F  (40.6°  C)  and  140°  F  (60.0°  C) 
have  been  found  to  work  well. 

The  following  examples  are  typical  of  lubricant  formulations  which  are  environmentally  acceptable  and 
55  which  come  within  the  scope  of  the  present  invention. 
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EXAMPLE  I 

Zinc  Stearate  6% 
Zinc  Naphthenate  6% 
Polybutene  6% 
Mineral  Oil  (70  SUS  @  1  00  °  F)  (1  5.2  mm2/s  (cSt)  @  37.8  °  C)  5% 
Graphite  (natural)  6% 
Solvent  (1  40  °  F  flash)  (60  °  C)  64% 
Stearic  acid  4% 
Sodium  Stearate  3% 

EXAMPLE  II 

Zinc  Naphthenate  9% 
Polybutene  6% 
Mineral  Oil  (1  200  SUS  @  1  00  °  F)  (259.7  mm2/s  (cSt)  @  37.8  °  C)  20% 
Graphite  (natural)  5% 
Solvent  (1  40  °  F  flash)  (60  °  C)  34% 
Solvent  (105°  F  flash)  (40.6  °  C)  1  8% 
Stearic  Acid  5% 
Sodium  Stearate  3% 

EXAMPLE  III 

Copper  Naphthenate  20% 
Polybutene  6% 
Mineral  Oil  (1  200  SUS  @  1  0OF)  (259.7  mm2/s  (cSt)  @  37.8  °  C)  1  0% 
Graphite  (natural)  5% 
Solvent  (1  40  °  F  flash)  (60  °  C)  52% 
Stearic  Acid  3% 
Sodium  Stearate  4% 

EXAMPLE  IV 

Magnesium  Stearate  6% 
Zinc  Naphthenate  6% 
Polybutene  6% 
Mineral  Oil  6% 
Graphite  (natural)  6% 
Solvent  (1  40  °  F  flash)  (60  °  C)  64% 
Stearic  Acid  4% 
Sodium  Stearate  2% 
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EXAMPLE  V 

Zinc  Naphthenate  9% 
Polybutene  6% 
Mineral  Oil  (1  0,000  SUS  @  1  00  °  F)  (21  64.5  mm2/s  (cSt)  @  37.8  °  C)  1  0% 
Graphite  (natural)  5% 
Solvent  62% 
Sodium  Stearate  3% 
Stearic  Acid  5% 

10 

The  above  examples  were  tested  on  a  variety  of  hot  forged  aluminum  articles.  These  ranged  from  very 
large  parts,  such  as  aluminum  wheel  hubs,  to  precision  forged  articles  for  aircraft  and  aerospace 
applications.  Die  temperatures  varied  from  400  °F  to  700  °F  (204.4  °C  to  371.1  °C)  and  workpiece  tempera- 
tures  varied  between  600  °F  to  800  °F  (315.6°C  to  426.7  °C).  The  lubricant  was  sprayed  onto  the  dies  and 
parts,  and  the  lubricant  flashed  and  burned  cleanly.  It  did  not  produce  excessive  quantities  of  visible  smoke. 
No  excessive  buildup  or  sticking  of  dies  was  observed.  All  forge  dimensional  tolerances  were  met.  Overall, 
the  performance  was  equivalent  to  that  of  a  high  performance  lead  based  forging  compound. 

In  some  applications,  it  may  not  be  feasible  to  spray  the  dies  and  workpiece.  In  those  situations,  it  is 
preferable  to  have  a  formulation  which  can  be  swabbed  onto  these  pieces.  Such  a  formulation  may 
comprise  5-30%  metal  soap  composition,  4-15%  polybutene,  3-20%  graphite,  2-10%  thickening  agent,  and 
the  balance  of  the  composition  comprising  mineral  oil.  The  following  example  illustrates  a  formulation  within 
the  scope  of  the  instant  invention  which  is  in  the  form  of  a  paste  rather  than  a  sprayable  liquid. 

EXAMPLE  VI 

Zinc  Stearate  6% 
Zinc  Naphthenate  17% 
Mineral  Oil  (1  200  SUS  @  1  00  °  F)  (259.7  mm2/s  (cSt)  @  37.8  °  C)  48% 
Polybutene  1  2% 
Graphite  15% 
Sodium  Stearate  2% 

The  above  formulation  was  applied  by  swabbing  the  punch  and  die  to  hot  forge  a  large  hollow 
35  aluminium  shell.  The  results  were  satisfactory. 

The  embodiments  of  the  invention  containing  the  aliphatic  solvent,  as  illustrated  by  Examples  l-V,  can 
be  made  in  the  following  manner:  a  first  tank  is  provided  with  a  mixer  and  an  in-process  heating  means. 
This  tank  is  charged  with  all  the  liquid  ingredients  of  the  inventive  lubricant  composition  with  the  exception 
of  the  solvent.  In  the  case  of  Example  I,  these  ingredients  include  the  zinc  naphthenate,  polybutene,  and 

40  mineral  oil.  These  ingredients  are  heated  to  about  220-250  °F  (104.4°  C-1  21  .1  °  C)  with  mixing  until  a 
homogeneous  mixture  is  obtained.  To  this  mixture  are  added  the  solid  ingredients  except  the  sodium 
stearate,  i.e.,  the  zinc  stearate,  graphite,  and  stearic  acid.  The  heat  is  turned  off,  and  the  mixture  is  allowed 
to  cool  to  about  180°  F  (82.2°  C)  with  continued  mixing.  If  the  mixture  reaches  too  low  a  temperature  it  can 
become  too  thick  to  handle  easily.  While  the  mixture  is  cooling,  a  second  tank  provided  with  a  mixer  but  no 

45  heating  means  is  charged  with  the  aliphatic  solvent,  and  the  sodium  stearate  is  dispersed  therein.  The 
sodium  stearate  will  not  dissolve  at  ambient  temperatures.  The  contents  of  the  first  tank  are  then  added  to 
the  second  tank.  The  contents  of  the  first  tank  must  be  sufficiently  cool  that  the  combined  ingredients  will 
have  a  temperature  below  the  flash  point  of  the  aliphatic  solvent.  The  solvent  acts  in  this  regard  to  quench 
the  temperature  of  the  contents  of  the  first  tank.  The  combined  ingredients  are  mixed  until  homogeneous. 

50  The  inventive  lubricant  composition  is  ready  to  be  transferred  to  drums,  by  means  of,  for  example,  large 
diaphragm  pumps. 

In  the  embodiment  in  which  no  aliphatic  solvent  is  used,  such  as  is  illustrated  in  Example  VI,  the 
composition  can  be  made  by  simply  charging  a  tank  provided  with  a  mixer  and  heating  means  with  the 
liquid  ingredients  of  the  composition,  heating  the  ingredients  with  mixing  to  about  220-250  °F  (104.4°C- 

55  121.1  °C),  mixing  in  the  solid  ingredients,  and  allowing  the  mixture  to  cool  while  mixing  continues.  When  the 
composition  reaches  about  140-1  60  °F  (60°C-71.1  °C)  it  is  ready  to  be  tranferred  to  other  containers. 

The  foregoing  examples  are  intended  to  be  merely  illustrative  of  the  environmentally  acceptable  forging 
lubricants  which  are  within  the  scope  of  the  instant  invention.  These  lubricants  are  particularly  suitable  for 

5 
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use  with  the  hot  forging  of  aluminium  workpieces  wherein  the  surface  temperatures  are  generally  lower  than 
in  the  forging  of  metal  such  as  steel.  Moreover,  the  inventive  lubricants  advantageously  contain  no  lead 
which  would  otherwise  be  dispersed  into  the  atmosphere  during  forging  and  pose  a  potential  health  hazard. 

5  Claims 

1.  A  lead-free  lubricant  comprising  from  5%  up  to  30%  metal  soap  composition,  from  4%  up  to  15% 
polybutene,  from  3%  up  to  10%  graphite,  from  2%  up  to  10%  thickening  agent,  from  0%  up  to  20% 
mineral  oil,  and  an  aliphatic  solvent  having  a  flash  point  of  about  100-150°  F  (37.8°  C-65.5°  C). 

10 
2.  A  lubricant  as  claimed  in  claim  1  wherein  said  metal  soap  composition  consists  of  one  or  more  metal 

organic  compounds  wherein  for  each  compound  said  metal  component  is  selected  from  zinc,  magne- 
sium,  copper  and  lithium,  and  wherein  said  organic  component  is  selected  from  stearate,  naphthenate, 
and  oleate. 

15 
3.  A  lubricant  as  claimed  in  claim  1  or  claim  2  wherein  said  polybutene  has  a  viscosity  range  of  from 

600,000  (1  .2987  x  1  05  )  up  to  800,000  SUS  (1  .731  6  x  1  05  mm2/s  (centistokes))  at  1  00  °  F  (37.8  °  C). 

4.  A  lubricant  as  claimed  in  claim  3  wherein  said  polybutene  has  an  average  molecular  weight  in  the 
20  range  of  2000  to  2300. 

5.  A  lubricant  as  claimed  in  any  one  of  the  preceding  claims  wherein  said  graphite  is  325  mesh  (45  urn) 
or  finer. 

25  6.  A  lubricant  as  claimed  in  any  one  of  the  preceding  claims  wherein  said  thickening  agent  is  selected 
from  sodium  stearate  and  stearic  acid. 

7.  A  lubricant  as  claimed  in  any  one  of  the  preceding  claims  wherein  said  mineral  oil  has  a  viscosity  of 
from  70  SUS  (15.2  mm2/s  (centistokes))  at  100°F  (37.8  °C)  up  to  10,000  SUS  (2164.5  mm2/s 

30  (centistokes))  at  1  00  °  F  (37.8  °  C). 

8.  A  lubricant  as  claimed  in  any  one  of  the  preceding  claims  wherein  said  aliphatic  solvent  comprises 
odorless  mineral  spirits. 

35  9.  A  lead-free  lubricant  comprising  5-30%  metal  soap  composition,  4-15%  polybutene,  3-20%  graphite,  2- 
10%  thickening  agent,  and  the  balance  of  the  lubricant  comprising  mineral  oil  of  napthenic  origin,  said 
lubricant  being  in  the  form  of  a  paste. 

10.  A  lubricant  as  claimed  in  any  one  of  claims  1  to  8  comprising  about  5%  stearic  acid,  about  5.5%  of  a 
40  mineral  oil  having  a  viscosity  of  1200  SUS  (259.7  centistokes)  at  100°  F  (37.8°  C),  about  5.5%  graphite, 

about  1  1  %  zinc  naphthenate,  about  3%  sodium  stearate,  about  6%  polybutene  and  about  64%  of  an 
aliphatic  solvent. 

11.  A  lubricant  as  claimed  in  any  one  of  claims  1  to  8  comprising  about  5%  stearic  acid,  about  10%  of  a 
45  mineral  oil  having  a  viscosity  of  10,000  SUS  (2164.5  mm2/s  (centistokes))  at  100°  F  (37.8°  C),  about  5% 

graphite,  about  9%  zinc  naphthenate,  about  3%  sodium  stearate,  about  6%  polybutene,  about  18%  of 
an  aliphatic  solvent  having  a  flash  point  of  105°F  (40.5  °C),  and  about  44%  of  an  aliphatic  solvent 
having  a  flash  point  of  1  40  °  F  (60  °  C). 

50  12.  A  method  of  hot  forging  an  aluminum  or  aluminum  alloy  article  from  a  workpiece,  said  method 
comprising: 
applying  to  a  forging  apparatus  a  coating  of  a  lead-free  lubricant  as  claimed  in  any  one  of  claims  1  to 
11; 
inserting  said  workpiece  into  said  forging  apparatus;  and 

55  forging  said  article  from  said  workpiece. 

13.  A  method  as  claimed  in  claim  12,  wherein  said  lubricant  is  applied  to  said  forging  apparatus  by 
spraying. 
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14.  A  method  as  claimed  in  claim  12  or  claim  13  further  comprising  applying  to  said  workpiece  a  coating  of 
said  lubricant. 

15.  Use  of  a  paste  composition  comprising  5-30%  metal  soap  composition,  4-15%  polybutene,  3-20% 
5  graphite,  2-10%  thickening  agent,  the  balance  of  the  composition  comprising  mineral  oil,  as  a  lubricant 

in  the  hot  forging  of  aluminium  alloy  from  a  workpiece. 

Patentanspruche 

io  1.  Bleifreies  Schmiermittel,  das  von  5%  bis  zu  30%  Metallseife-Zusammensetzung,  von  4%  bis  zu  15% 
Polybuten,  von  3%  bis  zu  10%  Graphit,  von  2%  bis  zu  10%  Verdicker,  von  0%  bis  zu  20%  Mineralol 
und  ein  aliphatisches  Losungsmittel  mit  einem  Flammpunkt  von  etwa  100-1  50  °F  (37,8°  C-65,5°  C) 
enthalt. 

is  2.  Schmiermittel  nach  Anspruch  1,  worin  die  Metallseife-Zusammensetzung  aus  einer  oder  mehreren 
metallorganischen  Verbindungen  besteht,  worin  die  Metallkomponente  fur  jede  Verbindung  aus  Zink, 
Magnesium,  Kupfer  und  Lithium  ausgewahlt  ist  und  worin  die  organische  Komponente  aus  Stearat, 
Naphthenat  und  Oleat  ausgewahlt  ist. 

20  3.  Schmiermittel  nach  Anspruch  1  oder  2,  worin  das  Polybuten  einen  Viskositatsbereich  von  600.000 
(1  ,2987  x  1  05  )  bis  zu  800.000  SUS  (1  ,731  6  x  1  05  mm2/s  (Centistokes))  bei  100°  F  (37,8  °  C)  aufweist. 

4.  Schmiermittel  nach  Anspruch  3,  worin  das  Polybuten  ein  mittleres  Molekulargewicht  im  Bereich  von 
2000  bis  2300  aufweist. 

25 
5.  Schmiermittel  nach  einem  der  vorhergehenden  Anspruche,  worin  der  Graphit  325  mesh  (45  urn)  oder 

feiner  ist. 

6.  Schmiermittel  nach  einem  der  vorhergehenden  Anspruche,  worin  der  Verdicker  aus  Natriumstearat  und 
30  Stearinsaure  ausgewahlt  ist. 

7.  Schmiermittel  nach  einem  der  vorhergehenden  Anspruche,  worin  das  Mineralol  eine  Viskositat  von  70 
SUS  (15,  2  mm2/s  (Centistokes))  bis  zu  10.000  SUS  (2164,5  mm2/s  (Centistokes))  bei  100°F  (37,8  °C) 
aufweist. 

35 
8.  Schmiermittel  nach  einem  der  vorhergehenden  Anspruche,  worin  das  aliphatische  Losungsmittel 

geruchloses  Losungsbenzin  enthalt. 

9.  Bleifreies  Schmiermittel,  das  5-30%  Metallseife-Zusammensetzung,  4-15%  Polybuten,  3-20%  Graphit, 
40  2-10%  Verdicker  enthalt  und  wobei  der  Rest  des  Schmiermittels  Mineralol  von  naphthenischem 

Ursprung  enthalt,  wobei  das  Schmiermittel  in  Form  einer  Paste  ist. 

10.  Schmiermittel  nach  einem  der  Anspruche  1  bis  8,  enthaltend  etwa  5%  Stearinsaure,  etwa  5,5%  eines 
Mineralols  mit  einer  Viskositat  von  1200  SUS  (259,7  Centistokes)  bei  100°F  (37,8  °C)  etwa  5,5% 

45  Graphit,  etwa  1  1  %  Zinknaphthenat,  etwa  3%  Natriumstearat,  etwa  6%  Polybuten  und  etwa  64%  eines 
aliphatischen  Losungsmittels. 

11.  Schmiermittel  nach  einem  der  Anspruche  1  bis  8,  enthaltend  etwa  5%  Stearinsaure,  etwa  10%  eines 
Mineralols  mit  einer  Viskositat  von  10.000  SUS  (2164,5  mm2/s  (Centistokes))  bei  100°F  (37,8  °C),  etwa 

50  5%  Graphit,  etwa  9%  Zinknaphthenat,  etwa  3%  Natriumstearat,  etwa  6%  Polybuten,  etwa  18%  eines 
aliphatischen  Losungsmittels  mit  einem  Flammpunkt  von  105°F  (40,5  °C)  und  etwa  44%  eines 
aliphatischen  Losungsmittels  mit  einem  Flammpunkt  von  1  40  °  F  (60  °  C). 

12.  Verfahren  zum  Hei/Sschmieden  eines  Aluminium-  oder  Aluminiumlegierungs-Gegenstands  aus  einem 
55  Werkstuck,  wobei  das  Verfahren  umfa/St: 

Aufbringen  einer  Beschichtung  eines  bleifreien  Schmiermittels  nach  einem  der  Anspruche  1  bis  11  auf 
eine  Schmiedevorrichtung; 
Einsetzen  des  Werkstucks  in  die  Schmiedevorrichtung  und 
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Schmieden  des  Gegenstands  aus  dem  Werkstuck. 

13.  Verfahren  nach  Anspruch  12,  worin  das  Schmiermittel  durch  Spruhen  auf  die  Schmiedevorrichtung 
aufgebracht  wird. 

5 
14.  Verfahren  nach  Anspruch  12  oder  13,  weiterhin  umfassend  das  Aufbringen  einer  Beschichtung  des 

Schmiermittels  auf  das  Werkstuck. 

15.  Verwendung  einer  Pastenzusammensetzung,  die  5-30%  Metallseife-Zusammensetzung,  4-15%  Polybu- 
w  ten,  3-20%  Graphit,  2-10%  Verdicker  enthalt,  wobei  der  Rest  der  Zusammensetzung  Mineralol  enthalt, 

als  Schmiermittel  beim  Hei/Sschmieden  einer  Aluminiumlegierung  aus  einem  Werkstuck. 

Revendicatlons 

is  1.  Lubrifiant  sans  plomb  comprenant  5  %  a  30  %  d'une  composition  d'un  savon  metallique,  4  %  a  15  % 
d'un  polybutene,  3  %  a  10  %  de  graphite,  2  %  a  10  %  d'un  agent  epaississant,  0  %  a  20  %  d'une 
huile  minerale,  et  un  solvant  aliphatique  ayant  un  point  d'eclair  d'environ  100  a  150°F  (37,8  °C  a 
65,5  °C). 

20  2.  Lubrifiant  suivant  la  revendication  1  ,  dans  lequel  la  composition  de  savon  metallique  consiste  en  un  ou 
plusieurs  composes  organometalliques,  le  constituant  metallique  de  chaque  compose  etant  choisi  entre 
le  zinc,  le  magnesium,  le  cuivre  et  le  lithium,  et  le  constituant  organique  de  chaque  compose  etant 
choisi  entre  un  stearate,  un  naphtenate  et  un  oleate. 

25  3.  Lubrifiant  suivant  la  revendication  1  ou  la  revendication  2,  dans  lequel  le  polybutene  possede  une 
viscosite  comprise  dans  I'intervalle  de  600  000  (1,2987  x  105)  a  800  000  SUS  (1,7316  x  105  mm2/s 
(centistokes))  a  100°  F  (37,8°  C). 

4.  Lubrifiant  suivant  la  revendication  3,  dans  lequel  le  polybutene  possede  un  poids  moleculaire  moyen 
30  compris  dans  I'intervalle  de  2000  a  2300. 

5.  Lubrifiant  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  graphite  possede  un 
diametre  egal  ou  inferieur  a  I'ouverture  des  mailles  du  tamis  n  °  325  (45  urn). 

35  6.  Lubrifiant  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'agent  epaississant  est 
choisi  entre  le  stearate  de  sodium  et  I'acide  stearique. 

7.  Lubrifiant  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'huile  minerale 
possede  une  viscosite  comprise  dans  I'intervalle  de  70  SUS  (15,2  mm2/s  (centistokes))  a  100°F 

40  (37,8  °  C)  a  1  0  000  SUS  (21  64,5  mm2/s  (centistokes))  a  1  00  °  F  (37,8  °  C). 

8.  Lubrifiant  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  solvant  aliphatique 
consiste  en  une  essence  minerale  inodore. 

45  9.  Lubrifiant  sans  plomb,  comprenant  5  a  30  %  d'une  composition  d'un  savon  metallique,  4  a  15  %  d'un 
polybutene,  3  a  20  %  de  graphite,  2  a  10  %  d'un  agent  epaississant,  le  reste  du  lubrifiant  consistant  en 
une  huile  minerale  d'origine  naphtenique,  ledit  lubrifiant  etant  sous  forme  d'une  pate. 

10.  Lubrifiant  suivant  I'une  quelconque  des  revendications  1  a  8,  comprenant  environ  5  %  d'acide 
50  stearique,  environ  5,5  %  d'une  huile  minerale  ayant  une  viscosite  de  1200  SUS  (259,7  centistokes)  a 

100°F  (37,8  °C),  environ  5,5  %  de  graphite,  environ  11  %  de  naphtenate  de  zinc,  environ  3  %  de 
stearate  de  sodium,  environ  6  %  de  polybutene  et  environ  64  %  d'un  solvant  aliphatique. 

11.  Lubrifiant  suivant  I'une  quelconque  des  revendications  1  a  8,  comprenant  environ  5  %  d'acide 
55  stearique,  environ  10  %  d'une  huile  minerale  ayant  une  viscosite  de  10  000  SUS  (2164,5  mm2/s 

(centistokes))  a  100°F  (37,8  °C),  environ  5  %  de  graphite,  environ  9  %  de  naphtenate  de  zinc,  environ 
3  %  de  stearate  de  sodium,  environ  6  %  de  polybutene,  environ  18  %  d'un  solvant  aliphatique  ayant 
un  point  d'eclair  de  105°  F  (40,5°  C)  et  environ  44  %  d'un  solvant  aliphatique  ayant  un  point  d'eclair  de 
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140°  F  (60°  C). 

12.  Precede  de  forgeage  a  chaud  d'un  article  en  aluminium  ou  un  alliage  d'aluminium  a  partir  d'une  piece, 
ledit  procede  consistant  : 

5  a  appliquer  a  un  appareil  de  forgeage  un  revetement  d'un  lubrifiant  sans  plomb  suivant  I'une 
quelconque  des  revendications  1  a  1  1  ; 
a  inserer  ladite  piece  dans  ledit  appareil  de  forgeage  ;  et 
a  produire  ledit  article  par  forgeage  de  ladite  piece. 

io  13.  Procede  suivant  la  revendication  12,  dans  lequel  le  lubrifiant  est  applique  a  I'appareil  de  forgeage  par 
pulverisation. 

14.  Procede  suivant  la  revendication  12  ou  la  revendication  13,  consistant  en  outre  a  appliquer  a  la  piece 
un  revetement  du  lubrifiant. 

15 
15.  Utilisation  d'une  composition  de  pate  comprenant  5  a  30  %  d'une  composition  d'un  savon  metallique,  4 

a  15  %  d'un  polybutene,  3  a  20  %  de  graphite,  2  a  10  %  d'un  agent  epaississant,  le  reste  de  la 
composition  consistant  en  une  huile  minerale,  comme  lubrifiant  dans  le  forgeage  a  chaud  d'un  alliage 
d'aluminium  a  partir  d'une  piece. 

20 
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