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Description 

The  invention  relates  to  a  process  for  producing  a 
composite  material  and  a  novel  use  of  powder  coating 
material,  such  as  waste  powder  coatings. 

A  general  description  of  "powder  coating",  which 
may  also  be  identified  as  "coating  powder",  is  found  in 
Kirk-Othmer,  Encyclopedia  of  Chemical  Technology,  3rd 
Edition,  Vol.  19,  pp.  1-27. 

The  present  invention  in  particular  relates  to  the 
use  of  thermosetting  powder  coatings  which  melt,  for 
example,  between  1  00  and  1  50°C  and  set,  for  example, 
between  150  and  200°C.  During  the  application,  said 
powders  are  charged  electrostatically  and  are  sprayed 
onto  the  object  to  be  coated.  The  powder  which  does 
not  land  on  the  object  is  recovered  with  the  aid  of  a 
recovery  device,  for  example  a  cyclone.  Sometimes  this 
powder  cannot  be  reused,  for  example  towards  the  end 
of  the  treatment  of  a  batch  of  objects.  Waste  powder  is 
also  produced  when  the  colour  is  changed,  because 
powder  is  formed  with  a  contaminated  colour,  which  is 
no  longer  usable  as  a  coating.  Furthermore,  the  manu- 
facturer  of  powder  coatings  also  has  to  face  the  powder 
coating  waste  problem  because  certain  batches  can  no 
longer  or  must  no  longer  be  distributed  commercially. 

Hitherto,  waste  powder  from  the  powder  coating 
industry  has  been  destroyed  in  special  combustion 
plants,  causing  considerable  environmental  problems. 

The  invention  is  designed  to  overcome  this  prob- 
lem,  and  it  makes  efficient  use  of  the  waste  powder  from 
the  powder-coating  production  and  processing  industry. 
Attempts  to  find  a  solution  for  a  useful  application  of  this 
waste  powder  by  mixing  this  powder  with  other  (plastic) 
materials  and  melting  it  failed  as  it  appeared  that  a  uni- 
form,  homogeneous  melt  could  not  be  obtained. 

The  present  invention  is  based  on  the  surprising 
finding  that  a  particulate  carrier  material  may  be  coated 
first  with  a  thermosetting  powder  coating  and,  subse- 
quently,  the  individual  particles  are  fused  together. 
Although  one  would  expect  that  such  a  technique  would 
be  suitable  for  thermoplastic  powders,  it  is  surprising 
that  thermosetting  powder  coatings  may  find  a  useful 
application  by  such  a  technique. 

Accordingly,  it  was  surprisingly  found  that  coating 
powder  can  be  used  for  producing  composite  material. 

The  invention  therefore  relates  to  a  process  for  pro- 
ducing  a  composite  material,  in  which  a  particulare  car- 
rier  material  is  coated  with  uncured,  possibly  molten, 
thermosetting  powder  coatings,  such  as  waste  powder 
coatings,  and  the  coated  particles  of  the  carrier  material 
are  heated  in  a  mould  to  a  temperature  at  which  the 
powder  coating  coats  of  the  individual  particles  melt  and 
fuse  together,  forming  a  plastic  matrix  with  the  particu- 
late  carrier  material  distributed  therein,  whereupon  ther- 
mal  curing  takes  place  with  the  formation  of  the 
composite  material. 

The  coating  powder,  for  example,  is  a  thermosetting 
waste  powder  coating  as  described  above. 

It  should  be  noted  that  DE-C-3  936  974  also  relates 

to  the  re-use  of  a  coating  material.  According  to  this  ref- 
erence  a  paint  coagulate,  which  is  obtained  as  a  wet 
waste  material  in  industrial  large  scale  paint  installa- 
tions,  is  processed  to  moulded  products.  The  coagulate 

5  is  dried,  mixed  with  a  filler  such  as  fibres  and  pressed  to 
moulded  articles  at  a  temperature  of  at  least  1  30°C  and 
by  using  pressure. 

In  Journal  of  Cellular  Plastics,  July-August  1992, 
pages  230-232  a  process  for  the  coating  of  microbal- 

10  Ions  is  disclosed.  This  process  involves  blending  resin 
and  microspheres  resulting  in  a  microsphere  surface 
with  finely  divided  powdery  resin.  The  dry  coated 
spheres  can  be  shaped  and  moulded  like  conventional 
moulding  components. 

15  In  the  process  according  to  the  invention,  the  partic- 
ulate  carrier  material  is  preferably  a  material  in  the  form 
of  grains,  beads  or  fibres.  In  general,  a  carrier  material 
will  be  used  which  will  not  melt  at  the  temperatures  used 
for  melting  the  powder  coating  or  for  subsequent  hard- 

20  ening  thereof. 
In  the  process  according  to  the  invention,  the  car- 

rier  material  is  preferably  chosen  from  ceramic  materi- 
als  such  as  baked  clay,  (blast  furnace)  slags,  lava 
(pumice),  glass,  naturally  occurring  materials  such  as 

25  gravel,  sand  and  wood  or  other  products  such  as  paper, 
plastics,  (sintered)  fly  ash  or  metal. 

It  is  found  that,  for  example,  baked  clay  grains  used 
for  hydrocultures  or  glass  beads  are  particularly  satis- 
factory. 

30  The  dimensions  of  the  carrier  material  particles 
may  vary  within  wide  ranges  and,  for  example,  be  in  the 
range  of  0.01  mm  -  10  cm,  preferably  0.1  mm  -  5  cm, 
particularly  preferably  1  mm  -  2  cm. 

The  process  according  to  the  invention  is  suitable 
35  for  processing  various  types  of  powder  coatings  which 

may  be  applied  by  melting  around  the  particulate  carrier 
material  and  which  can  be  thermally  cured  subse- 
quently.  There  is,  however,  a  particularly  wide  range  of 
powder  coatings  on  a  polyester  basis,  for  example  trig- 

40  lycidyl  isocyanurate  (TGIC),  so  that  there  is  a  prefer- 
ence  for  using  products  of  this  type. 

As  the  abovementioned  article  in  Kirk-Othmer 
describes,  the  melting  point  and  the  curing  temperature 
of  powder  coatings  can  vary  over  relatively  wide  ranges. 

45  In  the  process  according  to  the  invention,  it  is  preferred 
that  the  melting  point  range  and  the  curing  temperature 
range  partially  overlap  each  other,  but  in  such  a  way  that 
the  centre  of  the  melting  range  is  below  that  of  the  cur- 
ing  range,  the  melting  point  of  the  powder  coating  in 

so  particular  being  between  130  and  150°C,  for  example 
around  1  40°C,  and  the  curing  temperature  between  1  70 
and  190°C,  for  example  around  180°C. 

The  application  of  the  powder  coating  on  the  carrier 
material  is  carried  out  by  heating  the  particles  of  the  car- 

55  rier  material  to  a  temperature  above  the  melting  point  of 
the  powder  coating  and  dipping  the  heated  carrier  mate- 
rial  particles  into  the  powder  coating. 

This  "dipping"  also  comprises  a  method  in  which 
the  coating  of  the  carrier  material  is  carried  out  by  pass- 
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ing  the  carrier  material,  which  has  been  heated  to  above 
the  melting  point  of  the  powder  coating,  through  a  f  luid- 
ised  bed  of  the  powder  coating. 

Powder  can  also  be  applied  by  coating  support 
material  with  an  adhesive  such  as  a  fatty  or  waxy  mate- 
rial  which  has  a  boiling  point  in  the  curing  range  of  the 
powder  coating.  The  carrier  material  is  then  dipped  into 
the  powder,  as  a  result  of  which  a  powder  layer  adheres 
to  the  surface,  the  material  being  coated  in  such  a  way 
that  the  outermost  layer  comprises  loose  powder,  as  a 
result  of  which  the  grains  do  not  adhere  to  each  other 
and  a  bulk-pourable  (free-flowing)  material  is  produced. 
During  curing,  the  binder  will  boil,  as  a  result  of  which 
the  coating  will  foam.  This  produces  a  composite  of  the 
carrier  material  with  a  foam-like  or  porous  structure. 

According  to  a  preferred  embodiment  of  the  proc- 
ess  of  the  invention  the  porosity  of  the  composite  mate- 
rial  is  controlled  by  adjusting  the  starting  temperature  or 
the  particulate  carrier  material.  For  instance,  it  is  possi- 
ble  to  adjust  the  porosity  from  0  %  up  to  e.g.  40  %  by 
adjusting  the  temperature  of  the  used  particulate  carrier 
material  to  a  value  of  e.g.  300°C  (porosity  0  %)  to  a 
value  of  the  temperature  in  a  melting  range  of  the  pow- 
der  coating  (porosity  e.g.  40  %).  If  a  particulate  carrier 
material  such  as  fly  ash  having  a  particle  size  in  the 
range  of  4-8  mm  and  a  powder  coating  having  a  melting 
range  between  130-150°C  (e.g.  TGIC)  are  used,  a 
porosity  of  33  %  results  if  the  starting  temperature  or  the 
particulate  carrier  material  is  about  200°C.  Tempera- 
tures  of  230°C,  250°C,  and  270°C  yield  a  porosity  of  22 
%,  10  %,  and  0  %  respectively.  For  carrier  materials  or 
another  type,  which  have  other  specific  heat  properties, 
other  temperatures  are  required  for  obtaining  corre- 
sponding  porosity  values.  E.g.  carrier  material  compris- 
ing  gravel  or  pebbles  require  temperatures  which  may 
be  about  50-70°C  lower  for  obtaining  similar  porosity 
results. 

In  the  process  of  the  invention  the  particles  or  the 
carrier  material  will  generally  be  heated  to  a  tempera- 
ture  above  the  melting  point  as  well  as  above  the  curing 
point  of  the  powder  coating  before  the  carrier  material 
particles  are  coated  with  the  powder  coating.  Conse- 
quently,  the  temperature  on  which  the  carrier  particles 
are  heated  will  generally  be  above  170  or  190°C. 
Although  the  curing  temperature  is  exceeded,  the  indi- 
vidual  coated  particles  fuse  together,  which  seem  to  be 
contradictory  to  the  thermosetting  property.  As  noted  in 
the  above,  the  heating  temperature  of  the  (uncoated) 
particles  may  be  in  the  range  of  170-400°C,  preferably 
190-350°C,  in  particular  200-300°C. 

The  application  of  the  powder  coating  coat  on  the 
carrier  material  must  take  place  in  such  a  way  that  the 
thickness  of  the  uncured  powder  coat  is  sufficient  to 
ensure  that,  after  mutual  fusing  of  the  separate  coats  of 
the  coated  particles  and  the  curing  step,  a  coherent 
composite  material  is  produced.  It  was  found  that 
according  to  the  invention  the  thickness  of  the  uncured 
powder  coating  coat  of  the  carrier  material  is  expedi- 
ently  0.1-5  mm,  preferably  1-3  mm. 

For  the  purpose  of  producing  a  foamed  composite 
material,  the  powder  coating  material  used  as  the  coat 
can  be  admixed  with  a  blowing  agent  which  boils  or  is 
decomposed  at  a  temperature  above  the  melting  point 

5  of  the  powder  coating.  In  this  way  it  is  possible  to  obtain 
very  light  yet  strong  composite  materials. 

It  is  also  possible  to  incorporate,  in  the  composite 
material  according  to  the  invention,  reinforcing  means 
such  as  glass  fibres,  carbon  fibres  and/or  aramid  fibres. 

10  It  will  be  evident  that  the  density  of  the  composite 
material  produced  according  to  the  invention  will 
depend  strongly  on  the  type  of  the  carrier  materials 
used.  Beads  composed  entirely  of  glass  will  produce  a 
heavier  material  than  hydroculture  grains  which  can  be 

15  used  as  a  carrier  material. 
There  are  innumerable  application  possibilities  for 

the  composite  material  produced  according  to  the 
invention,  for  example  separating  walls  for  use  indoors 
and  outdoors,  floors,  sound  panels,  flower  pots,  fish- 

20  ponds,  swimming  pools,  ceilings  and  other  construction 
and  decorative  materials  in  the  construction  industry, 
shipping,  masts,  pillars  and  furniture. 

The  present  invention  also  relates  to  composite 
material  obtainable  according  to  the  process  described 

25  in  the  above.  Also  shaped  articles  form  part  of  the 
invention.  The  porous  composite  material  according  to 
the  invention  has  many  interesting  applications  in  view 
of  the  permeable  structure.  It  is  e.g.  possible  to  produce 
a  composite  material  having  a  predetermined  water  per- 

30  meability.  This  property  is  useful  in  applications  such  as 
sheet  pilings  or  covering  materials  for  dykes  but  also  as 
drain  pipes  or  drain  sheets.  A  further  possibility  is  the 
use  as  acoustic  sound  absorbing  material. 

To  produce,  for  example,  plates,  pillars  or  sections, 
35  a  continuous  process  can  be  used. 

The  invention  is  explained  in  more  detail  in  the  fol- 
lowing  examples. 

Example  I 
40 

Sintered  ceramic  grains  having  an  average  size  of 
2-40  mm  are  heated  to  a  temperature  of  1  80°C. 

The  heated  grains  are  dipped  into  the  powder  coat- 
ing.  The  powder  melts  on  the  grain  surface,  but  then 

45  resolidifies  owing  to  the  falling  temperature  of  the  grain. 
The  grains  thus  coated  form  the  new  base  material, 
which  can  be  used  to  make  products. 

Said  grains  are  poured  into  a  mould  having  the  neg- 
ative  form  of  the  desired  product.  The  mould  is  heated 

so  up  to  the  curing  temperature.  During  heating,  the  coat- 
ing  will  flow  again,  as  a  result  of  which  the  grains  fuse 
together.  Thereafter,  the  coating  will  cure,  to  form  a  con- 
necting  element  between  the  grains,  thus  producing  a 
firm  structure. 

55 
Example  II 

Grains  having  a  particle  size  between  4  and  20  mm 
(ARGEX  or  LYTAG)  are  dipped  into  a  liquid,  so  that  the 
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8.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  thickness  of  the  uncured  pow- 
der  coating  coat  of  the  carrier  material  is  0.1-5  mm, 
preferably  1-3  mm. 

5 
9.  Process  according  to  one  or  more  of  the  preceding 

claims,  in  which  the  powder  coating  material  used 
as  the  coat  is  admixed  with  a  blowing  agent  which 
boils  or  is  decomposed  at  a  temperature  above  the 

10  melting  point  of  the  powder  coating. 

10.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which,  in  addition,  reinforcing  means 
such  as  glass  fibres,  carbon  fibres  or  aramid  fibres 

15  are  used. 

1  1  .  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  porosity  of  the  composite  mate- 
rial  is  controlled  by  adjusting  the  starting  tempera- 

20  ture  of  the  particulate  carrier  material. 

12.  Use  of  powder  coatings,  such  as  waste  powder 
coatings,  for  producing  composite  material  com- 
prising  a  plastic  matrix  of  cured  powder  coating 

25  material  with  particulate  carrier  material  distributed 
therein. 

surface  is  wetted.  These  grains  are  dipped  or  rolled  in 
the  powder,  so  that  a  crust  of  moist  powder  is  formed. 
The  subsequent  process  is  the  same  as  in  Example  I, 
except  that  the  liquid  contains  a  foaming  agent. 

Claims 

1.  Process  for  producing  a  composite  material,  in 
which  a  particulate  carrier  material  is  coated  with 
uncured,  possibly  molten,  thermosetting  powder 
coatings,  such  as  waste  powder  coatings.in  which 
the  carrier  material  is  coated  by  heating  the  parti- 
cles  of  the  carrier  material  to  a  temperature  above 
the  melting  point  of  the  powder  coating  and  dipping 
the  heated  carrier  material  particles  into  the  powder 
coating,  and  the  coated  particles  of  the  carrier 
material  are  heated  in  a  mould  to  a  temperature  at 
which  the  powder  coating  coats  of  the  individual 
particles  melt  and  fuse  together,  forming  a  plastic 
matrix  with  the  particulate  carrier  material  distrib- 
uted  therein,  whereupon  thermal  curing  takes  place 
with  the  formation  of  the  composite  material. 

2.  Process  according  to  Claim  1  ,  in  which  the  carrier 
material  is  used  in  the  form  of  grains,  beads  or 
fibres. 

3.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  carrier  material  is  chosen  from 
ceramic  materials  such  as  baked  clay,  (blast  fur- 
nace)  slags,  lava  (pumice),  glass,  naturally  occur- 
ring  materials  such  as  gravel,  sand  and  wood  or 
other  products  such  as  paper,  plastics,  (sintered)  fly 
ash  or  metal. 

4.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  particles  of  the  carrier  material 
have  dimensions  of  0.1  mm  -  5  cm,  preferably  1  mm 
-  2  cm. 

5.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  powder  coating  is  a  polyester, 
for  example  triglycidyl  isocyanurate  (TGIC). 

6.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  melting  point  range  and  the 
curing  temperature  range  partially  overlap  each 
other,  but  in  such  a  way  that  the  centre  of  the  melt- 
ing  range  is  below  that  of  the  curing  range,  and  in 
particular  the  melting  point  of  the  powder  coating  is 
between  130  and  150°C,  and  the  curing  tempera- 
ture  between  170  and  190°C. 

7.  Process  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  coating  of  the  carrier  material  is 
carried  out  by  passing  the  carrier  material,  which 
has  been  heated  to  above  the  melting  point  of  the 
powder  coating,  through  a  f  luidised  bed  of  the  pow- 
der  coating. 

Patentanspruche 

30  1  .  Verfahren  zur  Herstellung  eines  Verbundstoffs,  bei 
dem  ein  aus  einzelnen  Teilchen  bestehendes  Tra- 
germaterial  mit  ungeharteten,  moglicherweise 
geschmolzenen  hitzehartbaren  Pulverlacken,  bei- 
spielsweise  Pulverlackabfall,  uberzogen  wird, 

35  wobei  das  Tragermaterial  uberzogen  wird,  indem 
die  Teilchen  des  Tragermaterials  auf  eine  Tempera- 
tur  uber  dem  Schmelzpunkt  des  Pulverlacks  erhitzt, 
die  erhitzten  Tragermaterialteilchen  in  den  Pulver- 
lack  getaucht  und  die  iiberzogenen  Teilchen  des 

40  Tragermaterials  in  einer  Form  auf  eine  Temperatur 
erhitzt  werden,  bei  der  die  Pulverlackiiberzuge  der 
einzelnen  Teilchen  schmelzen  und  miteinander  ver- 
schmelzen,  wodurch  eine  plastische  Grundmasse 
mit  dem  darin  verteilten,  aus  einzelnen  Teilchen 

45  bestehenden  Tragermaterial  entsteht,  und 
anschlieBend  eine  thermische  Hartung  mit  Bildung 
des  Verbundstoffs  stattfindet. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
50  net,  daB  Tragermaterial  im  Form  von  Granulat,  Per- 

len  oder  Fasern  verwendet  wird. 

3.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Anspriiche,  dadurch  gekennzeichnet,  daB 

55  das  Tragermaterial  unter  Keramikmaterial,  bei- 
spielsweise  gebranntem  Ton,  (Hochofen-)Schlacke, 
Lavagestein  (Bimsstein),  Glas,  in  der  Natur  vor- 
kommenden  Stoffen,  beispielsweise  Kieselsteinen, 
Sand  und  Holz,  oder  anderen  Erzeugnissen,  bei- 

55 
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spielsweise  Papier,  Kunststoffen,  (gesinterter) 
Flugasche  oder  Metall,  ausgewahlt  wird. 

4.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
die  Teilchen  des  Tragermaterials  eine  GroBe  von 
0,1  mm  bis  5  cm,  vorzugsweise  1  mm  bis  2  cm, 
besitzen. 

5.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
als  Pulverlack  ein  Polyester,  beispielsweise  Triglyci- 
dylisocyanurat  (TGIC),  verwendet  wird. 

6.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
sich  der  Schmelzpunkt-  und  Hartetemperaturbe- 
reich  teilweise  so  iiberdecken,  daB  die  Mitte  des 
Schmelzpunktbereichs  unter  der  Mitte  des  Harte- 
temperaturbereichs  liegt  und  sich  im  besonderen 
der  Schmelzpunkt  des  Pulverlacks  zwischen  130 
°C  und  1  50  °C  und  die  Hartetemperatur  zwischen 
170  °C  und  190  °C  befindet. 

7.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
das  Uberziehen  des  Tragermaterials  dadurch 
erfolgt,  daB  das  Tragermaterial,  das  uber  den 
Schmelzpunkt  des  Pulverlacks  erhitzt  worden  ist, 
durch  ein  Pulverlackwirbelbett  gefuhrt  wird. 

8.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
die  Dicke  des  ungeharteten  Pulverlacktiberzugs 
des  Tragermaterials  0,1  bis  5  mm,  vorzugsweise  1 
bis  3  mm,  betragt. 

9.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
dem  als  Uberzug  verwendeten  Pulverlackmaterial 
ein  Treibmittel  zugesetzt  wird,  das  bei  einer  Tempe- 
ratur  uber  dem  Schmelzpunkt  des  Pulverlacks  sie- 
det  oder  sich  zersetzt. 

10.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  weiterhin  dadurch  gekenn- 
zeichnet,  daB  Verstarkungsmaterial  wie 
beispielsweise  Glasfasern,  Kohelnstoffasern  oder 
Aramidfasern,  verwendet  wird. 

11.  Verfahren  nach  einem  oder  mehreren  der  vorste- 
henden  Ansprtiche,  dadurch  gekennzeichnet,  daB 
die  Porositat  des  Verbundstoffs  durch  die  Wahl  der 
Ausgangstemperatur  des  aus  einzelnen  Teilchen 
bestehenden  Tragermaterials  bestimmt  wird. 

1  2.  Verwendung  von  Pulverlack,  beispielsweise  Pulver- 
lackabfall,  zur  Herstellung  eines  Verbundstoffs,  der 
eine  plastische  Grundmasse  aus  gehartetem  Pul- 

vermaterial  und  darin  verteiltem,  aus  einzelnen 
Teilchen  bestehendem  Tragermaterial  umfaBt. 

Revendications 
5 

1.  Procede  de  production  d'une  matiere  composite, 
dans  lequel  on  enrobe  un  support  particulaire  avec 
des  enrobages  pulverulents  non  durcis  qu'on  peut 
faire  fondre  et  thermodurcissables,  tels  que  des 

w  enrobages  pulverulents  perdus,  dans  lequel  on 
enrobe  le  support  par  chauffage  des  particules  du 
support  a  une  temperature  au  dessus  du  point  de 
fusion  de  I'enrobage  pulverulent  et  trempage  des 
particules  de  support  chauffees  dans  I'enrobage 

15  pulverulent,  les  particules  enrobees  du  support 
etant  chauffees  dans  un  moule  a  une  temperature  a 
laquelle  les  couches  d'enrobage  pulverulent  des 
particules  individuelles  fondent  et  s'unissent  par 
fusion,  formant  une  matrice  plastique  avec  distribu- 

te  tion  dedans  du  support  particulaire,  le  durcisse- 
ment  thermique  prenant  place  avec  la  formation  de 
la  matiere  composite. 

2.  Procede  selon  la  revendication  1,  dans  lequel  le 
25  support  est  utilise  sous  forme  de  grains,  perles  ou 

fibres. 

3.  Procede  selon  I'une  quelconque  des  revendications 
precedentes,  dans  lequel  le  support  est  choisi 

30  parmi  les  materiaux  ceramiques  tels  que  I'argile 
cuite,  le  laitier  (de  haut-fourneau),  la  lave  (pierre 
ponce),  le  verre,  les  matieres  d'origine  naturelle  tel- 
les  que  le  gravier,  le  sable  et  le  bois  ou  d'autres  pro- 
ducts  tels  que  le  papier,  les  plastiques,  les  cendres 

35  volantes  (frittees)  ou  le  metal. 

4.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  les  particules  du  support 
ont  des  dimensions  de  0,1  mm  a  5  cm,  de  prefe- 

40  rence  de  1  mm  a  2  cm. 

5.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  I'enrobage  pulverulent 
est  un  polyester  par  exemple  I'isocyanurate  de  tri- 

45  glycidyle  (TGIC). 

6.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  les  gammes  de  point  de 
fusion  et  de  temperature  se  recoupent  partielle- 

50  ment,  mais  de  telle  fagon  que  le  centre  de  la 
gamme  de  point  de  fusion  soit  en  dessous  de  celle 
de  la  gamme  de  durcissement  et  en  particulier,  le 
point  de  fusion  de  I'enrobage  pulverulent  est  entre 
1  30  et  1  50°C  et  la  temperature  de  durcissement  est 

55  entre  170  et  190°C. 

7.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  I'enrobage  du  support  est 
effectue  en  faisant  passer  le  support  qu'on  a  traite 

5 
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au  dessus  du  point  de  fusion  de  I'enrobage  pulveru- 
lent,  a  travers  un  lit  f  luidise  d'enrobage  pulverulent. 

8.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  I'epaisseur  de  la  couche  s 
d'enrobage  pulverulent  non  durcie  du  support  est 
de  0,1  a  5  mm,  de  preference  1  a  3  mm. 

9.  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  la  matiere  d'enrobage  10 
pulverulent  utilise  comme  couche  est  melangee 
avec  un  agent  de  soufflage  qui  bout  ou  se  decom- 
pose  a  une  temperature  au  dessus  du  point  de 
fusion  de  I'enrobage  pulverulent. 

15 
10.  Procede  selon  une  ou  plusieurs  des  revendications 

precedentes,  dans  lequel,  on  utilise,  en  outre,  des 
moyens  de  renforcement  tels  que  des  fibres  de 
verre,  des  fibres  de  carbone  ou  des  fibres  d'ara- 
mide.  20 

1  1  .  Procede  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  la  porosite  de  la  matiere 
composite  est  reglee  par  reglage  de  la  temperature 
de  depart  du  support  particulaire.  25 

12.  Utilisation  des  enrobages  pulverulents  tels  que  les 
enrobages  pulverulents  perdus,  pour  produire  une 
matiere  composite  comprenant  une  matrice  plasti- 
que  de  matiere  d'enrobage  pulverulent  durcie  avec  30 
un  support  particulaire  distribue  dedans. 
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