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@  Process  for  making  uncured  felt. 

Q)  A  process  is  disclosed  for  making  uncured  felt,  the 
process  comprising  the  steps  of  (A)  mixing  refractory  fibers 
and  curable  particulate  polymeric  solids  of  at  least  one 
thermosetting  polymeric  material  other  than  a  two-stage 
phenolic  in  water  to  form  a  slurry;  (B)  dewatering  said  slurry  and 
forming  felt  comprising  said  solid  fibers  and  said  polymeric 
solids;  and  (C)  drying  said  felt  at  a  temperature  and  for  a  time 
sufficient  to  provide  desired  water  removal  but  not  high  enough 
or  long  enough  to  cure  said  polymeric  solids,  the  water  content 
of  said  felt  subsequent  to  said  drying  being  up  to  about  25%  by 
weight. 
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Description 

PROCESS  FOR  MAKING  UNCURED  FELT 

Detailed  Description  of  the  Preferred  Embodiments 
The  refractory  fibers  used  in  accordance  with  the 

inventive  process  can  be  selected  from  a  wide  range 
of  amorphous  or  polycrystalline  fibers  that  can  be 
used  at  temperatures  generally  above  about  1093°C 
(2000°  F).  These  fibers  can  be  oxide-containing  or 
non-oxide  fibers.  The  former  includes  alumina-silica 
fibers  and  chemical  modifications  of  the  alumina 
chemical  system,  high  silica  fibers  (>99%  SiO2), 
polycrystalline  zirconia,  polycrystalline  mullite  and 
alumina  fibers.  These  fibers  preferably  have  average 
diameters  in  the  range  from  about  0.5  to  about  10 
microns,  more  preferably  from  about  2  to  about  6 
microns.  The  average  lengths  of  these  fibers 
typically  range  from  about  0.025  to  about  25  cm, 
more  preferably  from  about  0.025  to  about  10  cm. 
These  fibers  may  contain  up  to  about  60%  by  weight 
unfiberized  particles.  These  unfiberized  particles, 
commonly  known  as  shot,  are  usually  the  result  of 
melt  fiberization  and  are  often  associated  with 
alumina-silica  fibers. 

The  non-oxide  forms  include  silicon  carbide, 
silicon  nitride  and  boron  nitride.  These  forms 
typically  have  average  diameters  in  the  range  of 
about  0.1  to  about  50  microns,  more  preferably  from 
about  0.1  to  about  10  microns.  These  fibers 
preferably  have  average  lengths  in  the  range  of 
about  0.025  to  about  10  cm,  more  preferably  from 
about  0.1  to  about  5  cm. 

Preferred  refractory  fibers  include  ceramics,  fiber- 
glass  and  mineral  wool,  with  ceramics  being  particu- 
larly  preferred.  These  fibers  preferably  have  average 
lengths  in  the  range  of  about  0.025  to  about  25  cm, 
more  preferably  from  about  0.025  to  about  10  cm; 
and  average  diameters  in  the  range  of  about  0.5  to 
about  6  microns,  more  preferably  about  2  to  about  6 
microns. 

The  ceramic  fibers  can  be  kaolin  based  or 
high-purity  based  materials,  made  by  either  blowing 
or  spinning  fiberization  techniques.  Typical  composi- 
tions  of  blown  fibers  are: 

Technical  Field 

This  invention  relates  to  a  process  for  making 
uncured  felt  and,  more  particularly,  to  a  wet  process 
for  making  uncured  felt. 

10 

Background  of  the  Invention 

The  term  "felt"  (or  "felting")  is  used  herein  to  refer 
to  a  fibrous  material  made  up  of  interlocked  fibers 
held  together  by  mechanical  or  chemical  action,  heat 
or  moisture.  Typical  felts  are  made  of  mineral  fibers 
such  as  ceramic  fibers,  glass  fibers  or  mineral  wool 
fibers,  which  are  bonded  together  by  a  binder 
material.  A  problem  in  making  such  felts  relates  to 
providing  a  uniform  distribution  of  the  binder 
material  throughout  the  felt  product. 

A  number  of  techniques  have  been  suggested  for 
dispersing  binder  materials  in  felt  products.  One  of 
these  suggestions  involves  dry  spraying  the  binder 
material  into  fine  streams  of  fiber  filaments  before 
the  felt  product  is  formed.  See,  for  example,  U.S. 
Patents  3,220,812;  3,337,669;  3,669,638;  3,745,060; 
3,850,601;  and  4,300,931.  U.S.  Patent  3,338,996 
discloses  the  addition  of  a  pulverized  dry  binder  to  a 
mass  of  glass  fibers  in  dry  layer  form.  U.S.  Patents 
2,566,960  and  2,782,458  disclose  dipping  fibrous 
felts  in  binder  solutions. 

U.S.  Patent  3,118,807  discloses  a  process  for 
making  bonded  self-supported  fibrous  felts  or 
blankets  by  the  steps  of  (1)  preparing  a  binder 
component  comprising  dried  bentonite  clay  and 
particulate  thermosetting  resin,  e.g.,  phenol  formal- 
dehyde  resin  (B-stage),  (2)  blending  the  binder 
component  with  a  high  refractory  fiber,  e.g.,  mineral 
or  glass  fiber,  and  (3)  blowing  the  blended  binder 
components  with  the  fiber  into  a  conventional  felting 
unit. 
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Summary  of  the  Invention 

This  invention  provides  for  a  process  for  making 
an  uncured  felt  product  which  can  be  subsequently 
cured  or  thermoset  to  form  hardened  products  such 
as  heat  shields,  gaskets,  pipe  insulation  jackets*  etc. 
The  process  comprises  the  steps  of  (A)  mixing 
refractory  fibers  and  curable  particulate  polymeric 
solids  of  at  least  one  thermosetting  polymeric 
material  other  than  a  two-stage  phenolic  in  water  to 
form  a  slurry;  (B)  dewatering  said  slurry  and  forming 
felt  comprising  said  solid  fibers  and  said  polymeric 
solids;  and  (C)  drying  said  felt  at  a  temperature  and 
for  a  time  sufficient  to  provide  desired  water  removal 
but  not  high  enough  or  long  enough  to  cure  said 
polymeric  solids,  the  water  content  of  said  felt 
subsequent  to  said  drying  being  up  to  about  25%  by 
weight. 

Kaolin  High-Purity 
Based(Wt%)  Based(Wt<Vo) 

SiO2  46-520/0  48-530/0 
AI2O3  42-51%  47-530/0 
Na2O  0.1-0.20/0  0.1-0.20/0 
Fe2Q3  0.8-1.10/0  Trace 
TiO?  1.0-1.80/0  Trace 
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Typical  characteristics  of  these  ceramic  fibers  are: 
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resorcinol.  The  aldehydes  are  represented  by  the 
formula 

H  -  - - . . . -  
R-C=0 
wherein  R  is  hydrogen  or  an  aliphatic  or  aromatic 
group;  examples  of  R  include  allyl  and  furfuryl. 
Formaldehyde  and  furfural  are  useful  aldehydes.  A 
commercially  available  phenolic  that  is  useful  is 
Varcum  Synthetic  Resin  29-217  (a  product  of  BTL 
Speciality  Resins  Corp.  identified  as  a  highly,  con- 
densed,  one  step,  pulverized  phenolic  resin). 

The  alkyd  resins  are  made  by  reacting  an 
unsaturated  polyester  with  unsaturated  monomers 
such  as  styrene,  diallyl  phthalate,  diacetone  acryla- 
mide  or  vinyl  toluene  to  form  alkyd  resins,  A 
peroxide  catalyst  is  used  to  initiate  cross-linking 
between  the  polyester  resin  and  the  monomers,; 
which  results  in  a  cured  thermoset  system.  ,  @ 

The  allyl  resins  are  formed  by  the  addition 
polymerization  of  compounds  containing  the  group 
CH2:CH-CH2,  such  as  esters  of  allyl  alcohol  and 
dibasic  acids.  They  are  commercially  available  as 
partially  polymerized  prepolymers  and  as  molding 
compounds.  The  partially  polymerized  prepolymers 
can  be  cured  with  a  peroxide  catalyst.  Examples 
include  diallyl  phthalate,  diallyl  isophthajate,'  diallyl 
maleate  and  diallyl  chlorendate. 

The  amino  resins  are  polyalkylene  amides  which 
are  nitrogen-rich  polymers  containing  nitrogen  in  the 
amino  form,  NH2.  The  starting  amino-bearmg  ma- 
terial  is  usually  reacted  with  formaldehyde  toform  a 
reactive  monomer,  which  is  polymerized  to  a 
thermosetting  resin.  Examples  include  urea,  me- 
lamine,  copolymers  of  both  with  formaldehyde, 
thiourea,  aniniline,  dicyanodiamide,  toluene  sulfona- 
mide,  benzoguanamine,  ethylene  urea  and  acryla- 
mide. 

The  epoxy  resins  are  thermosetting  resins  con- 
taining  the  group 

Blown  Fibers  Spun  Fibers 

Shot  45-600/0  45-550/0 
Content(Wto/o) 
Fiber  Diameter  2-4  3-6 
(Avg., 
Microns) 
Fiber  Length  0.025-5  0.05-25 
(Avg.,  cm.) 

10 
A  commercially  available  ceramic  that  is  useful  is 

Fiberfrax  Spun  Bulk  (a  product  of  the  Carborundum 
Company  identified  as  lubricated  alumina  silica 
fibers).  These  fibers  are  formed  using  a  spinning 
process,  have  average  diameters  of  about  3  to 
about  4  microns,  and  average  lengths  of  up  to  about 
25  cm.  Typical  chemical  analysis  for  this  product  is 
as  follows  (all  parts  and  percentages  are  by  weight)  : 

15 

20 AI2O3  400/0 
SiO2  530/0 
Fe2O3  10/0 
Na2O  0.10/0 
TiC-2  1°/o 
ZrC-2  5O/o 
Leachable  Chlorides  <10  ppm. 

25 

The  curable  particulate  solids  that  are  intermixed 
with  the  refractory  fibers  in  the  inventive  process 
can  be  any  thermoset  polymeric  material,  other  than 
a  two-stage  phenolic,  that  is  stable  at  the  tempera- 
tures  of  intended  use  for  the  cured  or  thermoset 
products  produced  from  the  uncured  felt  products 
of  the  invention.  The  term  "two-stage  phenolic" 
(sometimes  referred  as  "novolac")  is  used  herein  to 
refer  to  a  low-molecular  weight  polymer  made  by 
reacting  a  phenol  with  an  aldehyde,  in  the  proportion 
of  less  than  one  mole  of  the  phenol  per  mole  of 
aldehyde,  and  requiring  the  addition  of  a  curing 
agent  to  cure  the  resin.  The  thermosetting  polymeric 
materials  that  can  be  used  in  making  curable 
particulate  solids  used  in  the  inventive  process 
include  single-stage  phenolics,  alkyds,  allyls,  ami- 
nos,  epoxies,  furanes,  polyesters,  melamine-formal- 
dehydes  and  silicones.  The  single-stage  phenolics 
are  particularly  preferred.  These  curable  particulate 
solids  preferably  have  a  Tyler  standard  screen  size 
of  about  -200  (the  designation  "-200"  meaning 
particles  smaller  than  200  mesh). 

The  term  "single-stage  phenolics"  (sometimes 
referre(j  to  as  "resols")  is  used  herein  to  refer  to 
resins  made  by  the  reaction  between  a  phenolic  and 
an  excess  of  aldehyde  with  an  alkaline  or  acid 
catalyst.  The  ingredients  are  reacted  to  produce  a 
low  molecular  weight  prepolymer.  The  reaction  is 
stopped  before  the  resin  becomes  infusible  so  that 
it  can  be  subsequently  cured.  In  a  subsequent 
high-temperature  process,  such  as  would  occur  by 
the  user  of  the  uncured  felt  products  of  the 
invention,  the  reaction  between  the  phenol  and  the 
aldehyde  is  then  completed,  producing  an  infusable 
cross-linked  thermoset  material.  The  phenols  that 
can  be  used  include  phenol,  cresol,  xylenols, 
p-t-butyl-phenol,  p-phenylphenol,  bisphenols  and 
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These  resins  normally  comprise  diglicidyl  ethers  of 
bisphenol  A  and  modifications  thereof.  These  resins 
can  also  be  formed  by  other  means  such  as  the 
oxidation  of  olefins  with  peracetic  acid.  These  resins 
can  be  modified  with  other  resins  and  unsaturated 
fatty  acids,  resulting  in  the  formation  of  vinyl  esters. 

The  furan  resins,  sometimes  referred  to  as  furfuryl 
resins,  can  be  obtained  by  the  condensation 
polymerization  of  furfuryl  alcohol  in  the  presence  of 
strong  acids,  sometimes  in  combination  with  formal- 
dehyde  and  furfuryl  aldehyde.  Also  included  are 
resins  made  by  condensing  phenol  with  furfuryl 
alcohol  or  furfuryl,  and  furfuryl-ketone  polymers. 

The  polyesters  are  characterized  by  vinyl  unsatu- 
ration  in  the  polyester  backbone  whiqh  enables 
subsequent  hardening  or  curing.  These  unsaturated 
polyesters  are  derived  from  glycols,  unsaturated 
dibasic  acids  or  anhydrides  and,  sometimes  in  order 
to  control  the  reaction  and  modified  properties, 
saturated  dibasic  acids  or  anhydrides.  Peroxide 
catalysts  are  typically  used  for  curing.  Aromatic 
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polymeric  solids  are  preferably  present  at  a  concen- 
tration  in  the  range  of  about  3%  to  about  15%  by 
weight,  more  preferably  about  11%  by  weight, 
based  on  the  weight  of  the  fibers.  If  any  high 

5  temperature  binders  are  used,  such  binders  are 
added  to  the  slurry  in  the  mix  tank.  These  high 
temperature  binders  are  preferably  present  at  a 
concentration  of  up  to  about  100%  by  weight,  more 
preferably  about  25%  to  about  100%  by  weight, 

10  more  preferably  about  80%  by  weight,  based  on  the 
weight  of  the  fibers.  Any  inorganic  fillers  that  are  to 
be  used,  are  also  added  to  the  slurry  in  the  mix  tank. 
These  inorganic  fillers  are  preferably  present  at  a 
concentration  of  up  to  about  100%  by  weight,  more 

15  preferably  in  the  range  of  about  30%  to  about  80% 
by  weight,  based  on  the  weight  of  the  fibers.  The 
slurry  2  is  blended  in  the  mix  tank  3  until  uniform. 

An  optional  step  in  the  inventive  process  is  the 
shot  reduction  system,  which  is  indicated  in  Figure  1 

20  by  the  dashed  lines  at  4.  In  this  process,  shot  is 
removed  at  point  5  from  the  fiber  using  a  wet-size 
separator  6  such  as  elutriator,  jigger  or  hydrocy- 
clone.  Preferably,  up  to  about  80%  by  weight,  more 
preferably  from  about  40%  to  about  70%  by  weight 

25  of  the  shot  in  the  fiber  is  removed  during  this 
process.  Another  optional  step,  not  shown  in  Figure 
I  ,  is  to  remove  or  reduce  shot  from  the  fibers  prior 
slurrying  the  fibers  with  the  resin  and  other 
ingredients  in  the  slurry  mix  tank  3. 

30  The  slurry  from  the  mix  tank  3  or,  alternatively,  the 
slurry  from  the  shot  reduction  system,  is  advanced 
to  a  surge  tank  7.  From  the  surge  tank,  the  slurry  is 
advanced  to  a  web-forming  vacuum  filter  8  which  is 
preferably  a  rotary  drum,  screen-type  filter  assisted 

35  by  a  water  syphon  or  mechanical  vacuum  system.  If 
flocculant  is  to  be  used,  it  is  preferably  to  add  the 
flocculant  to  the  slurry  at  point  9  prior  to  entry  in  the 
web-forming  apparatus.  The  flocculant  is  preferably 
added  at  a  concentration  sufficient  to  enhance 

40  retention  of  the  curable  polymeric  solids  on  the 
refractory  fibers.  The  flocculant  is  preferably  added 
at  a  concentration  in  the  range  of  about  0.01%  to 
about  0.04%  by  weight,  based  on  the  weight  of  the 
fibers  entering  the  web-forming  vacuum  filter  8. 

45  In  the  web-forming  vacuum  filter  8  the  slurry  is 
de-watered  and  a  continuous  wet  mat  or  web  10  with 
the  refractory  fibers  intermeshed  with  each  other 
and  the  curable  particulate  polymeric  solids  adhered 
to  the  fibers  is  formed.  The  refractory  fibers  are  also 

50  intermixed  with  any  high  temperature  binder,  inor- 
ganic  filler  or  flocculating  agent  that  may  have  been 
added  to  the  slurry.  Preferably,  the  solids  content  in 
the  wet  mat  10  is  from  about  3OO/o  to  about  7OO/o  by 
weight,  more  preferably  from  about  50%  to  about 

55  60%  by  weight,  based  on  the  weight  of  the  wet  mat. 
The  water  that  is  removed  is  advanced  to  a  separator 
11  connected  to  a  vacuum  pump  12.  In  the  separator 
II,  solids  are  removed,  the  water  is  then  advanced 
to  a  recycle  water  tank  13,  and  then  advanced  to  the 

60  slurry  mix  tank  3  as  needed.  Make-up  water  is  also 
added  to  the  slurry  mix  tank  3  along  with  the 
recycled  water  as  needed. 

The  wet  web  is  advanced  from  the  web-forming 
vacuum  filter  8  to  the  drying  oven  14  wherein  most  or 

65  all  of  the  free  moisture  in  the  web  is  removed.  The 

polyesters,  such  as  homopolymers  of  repeating 
p-oxybenzoyl  units,  and  copolymers  containing  the 
p-oxybenzoyl  unit  in  combination  moieties  derived 
from  aromatic  dicarboxylic  acids  and  bisphenols, 
can  also  be  used. 

The  melamine-formaldehyde  resins  are  thermo- 
setting  resins  made  by  reacting  melamine  with 
formaldehyde.  These  resins  are  typically  in  the  form 
of  spray-dried  solids.  The  application  of  heat,  in  the 
presence  of  acid  catalysts,  converts  these  resins 
into  hard,  infusible  materials. 

The  silicone  resins  are  cross-linked  siloxane 
systems.  The  cross-linking  components  are  usually 
introduced  as  trifunctional  or  tetrafunctional  silanes. 
Examples  of  commonly  used  monomers  include 
CH3SiCI3,  C6H5SiCl3,  (CH3)2SiCI2,  (C6H5)2SiCl2  and 
CH3(C6H5)SiCl2.  Silicon  resins  are  typically  cured 
through  the  formation  of  siloxane  linkages  by 
condensation  of  silanols. 

The  flocculating  agents  that  are  useful  include 
inorganic  and  synthetic  organic  agents  as  well  as 
agents  derived  from  natural  products  (naturally 
occurring  organic  polymers  which  may  have  been 
modified  chemically).  Examples  of  inorganic  floccu- 
lating  agents  include  aluminium  derivatives;  alumi- 
nium  sulfate  hydrate  (alum)  which  can  be  rep- 
resented  by  the  formula  Al2(SO4)3*xH2O  wherein  x 
is  about  14;  iron  derivatives  such  as  ferric  chloride; 
and  lime.  Examples  of  synthetic  organic  agents 
include  poly(ethyleneamine)  ;  poly(2-hydroxypropyl- 
1-N-methylammonium  chloride);  poly-(2-hydroxy- 
propyl-1,  1-N-dimethylammonium  chloride);  poly- 
[N-(dimethylaminomethyI)acrylamide]  ;  poly(2-vi- 
nylimid-azolinum  bisulfate)  ;  poly(diallyldimethylam- 
monium  chloride);  poly(N,N-dimethyIaminoethylme- 
thacrylate),  neutralized  or  quaternized;  poly[N-(di- 
methylaminopropyl)-methacrylamide]  ;  poly(sodium 
or  ammonium  acrylate);  poly(sodium  styrenesulfo- 
nate);  polyacrylamide;  poly(ethylene  oxide);  and 
poly(vinylpyrrolidinone).  Examples  of  natur  ally  oc- 
curring  organic  materials  that  are  useful  as  flocculat- 
ing  agents  include  guar  gum  and  protein  colloid. 
Commercially  available  flocculating  agents  that  are 
useful  include  Betz  1260  (a  product  of  Betz 
PaperChem,  Inc.,  identified  as  a  quaternary  am- 
monium  polyacrylamide)  and  Betz  CDP-713  (a 
product  of  betz  PaperChem,  Inc.,  identified  as 
polyacrylamide). 

The  high  temperture  binders  that  are  useful 
include  colloidal  silica,  colloidal  alumina  and  sodium 
silicate. 

The  inorganic  fillers  that  are  useful  include  kaolin 
clay  and  alumina. 

The  invention  will  now  be  further  described  by 
reference  to  the  accompanying  drawing  Figure  1, 
which  is  a  flow  sheet  illustrating  a  preferred 
embodiment  of  the  inventive  process. 

Referring  to  Figure  1,  the  inventive  process 
involves  introducing  the  refractory  fibers,  the  cur- 
able  particulate  polymeric  solids  and  water  as 
required,  at  point  1  to  form  a  slurry  2  in  a  slurry  mix 
tank  3.  The  fibers  are  preferably  present  at  a 
concentration  of  about  0.3%  to  about  1%  by  weight, 
more  preferably  about  0.5%  by  weight,  based  on  the 
total  weight  of  the  slurry.  The  curable  particulate 
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drying  oven  14  is  preferably  an  electrically  fired 
tunnel  dryer  wherein  hot  dry  air  is  circulated  over  the 
web  sufficiently  to  remove  moisture.  Preferably  the 
web  is  dried  sufficiently  to  provide  a  felt  product  with 
a  water  content  of  up  to  about  25%  by  weight,  more 
preferably  from  about  3<>/o  to  about  15%  by  weight. 

The  temperature  of  the  drying  oven  14  and  the 
residence  time  of  the  web  in  the  oven  is  sufficient  to 
provide  the  desired  moisture  removal,  but  not  high 
enough  or  long  enough  to  cure  or  thermoset  the 
uncured  polymeric  material  in  the  web.  Preferably, 
the  drying  temperature  is  in  the  range  of  about 
105°C  to  about  190°C,  more  preferably  in  the  range 
of  about  115°C  to  about  175°C,  and  the  residence 
time  in  the  web  in  the  drying  oven  14  is  preferably  in 
the  range  of  about  0.15  to  about  0.5  hours,  more 
preferably  in  the  range  of  about  0.25  to  about  0.4 
hours. 

The  dried  or  partially  dried  web  is  then  advanced 
to  a  cutter  15  wherein  it  is  slit  and  cut  into  sheets  or 
wound  into  rolls  using  conventional  procedures.  The 
sheets  or  rolls  exit  from  the  system  at  point  16.  The 
uncured  felt  products  produced  therefrom  prefer- 
ably  have  a  thickness  in  the  range  of  about  1/8  to 
about  1  inch,  more  preferably  about  1/4  to  about  1 
inch,  more  preferably  about  3/8  to  about  3/4  inch. 
These  uncured  felt  products  preferably  have  a 
density  in  the  range  of  about  4  to  about  10  pounds 
per  cubic  foot,  more  preferably  about  6  to  about  8 
pounds  per  cubic  foot.  These  products  preferably 
contain  from  about  2%  to  about  20%  by  weight, 
more  preferably  from  about  3%  to  about  12%  by 
weight,  more  preferably  about  3%  to  about  6%  by 
weight  uncured  resin.  The  moisture  content  of  these 
uncured  felt  products  can  be  up  to  about  25%  by 
weight,  more  preferably  about  3%  to  about  20%  by 
weight,  more  preferably  from  about  3%  to  about 
15%  by  weight.  Useful  products  for  aerospace 
applications  have  moisture  contents  in  the  range  of 
about  3%  to  about  5%  by  weight,  and  useful 
products  for  automotive  applications  have  moisture 
contents  of  about  5%  to  about  20%  by  weight. 

The  uncured  felt  products  produced  in  accord- 
ance  with  the  inventive  process  can  be  used  in 
hot-compression  molding  operations  to  form  hard- 
ened  parts  such  as  heat  shields,  gaskets,  pipe 
insulation  jackets,  casting  tips,  and  the  like.  These 
products  have  commercial  use  in  the  automotive, 
aerospace  and  metal  foundry  industries. 

Useful  formulations  that  can  be  converted  to 
uncured  felt  products  using  the  inventive  process, 
and  the  compositions  of  said  uncured  felt  products 
are  indicated  below  (all  numerical  values  are  in  parts 
by  weight).  Unless  otherwise  indicated,  throughout 
this  specification  and  in  the  claims,  all  parts  and 
percentages  are  by  weight,  and  all  temperatures  are 
in  degrees  centigrade. 

Formulation  1  . .   @ 
Feed  Product: 

Ceramic  Fiber  80  -:  82 
(kaolin  ~ 
based-spun) 
Single-Stage  9  6 
Phenolic  Resin 
Powder 
Water  20,000  .  12 
Betz  CDP-713  0.012  -;-.-.  0,012 
Formulation  2  ;  .-  . 

Feed  Product 

Ceramic  Fiber  100  91 
(kaolin 
based-blown) 
Single-Stage  4  y  4 
Phenolic  Resin 
Powder 
Water  20,000  5 
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An  advantage  of  this  inventive  process  is  that  a 
variety  of  fibers  or  fiber  blends  can  be  easily 
incorporated  into  the  formulation  by  addition  to  the 
initial  slurry  in  the  slurry  mix  tank.  Uncured  felt 
products  with  higher  resin  contents  and,  a,  wider 
variety  of  fillers  and  other  additives  can  be  provided 
with  the  inventive  process  than  with  prior  art 
techniques. 

While  the  invention  has  been  explained  in  relation 
to  its  preferred  embodiments,  it  is  to  be  understood 
that  various  modifications  thereof  will  become 
apparent  to  those  skilled  in  the  art  upon  reading  the 
specification.  Therefore,  it  is  to  be  understood  that 
the  invention  disclosed  herein  is  intended  to  cover 
such  modifications  as  fall  within  the  scope  of  the 
appended  claims. 
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Claims 

1  .  A  process  for  making  uncured  felt  com- 
prising 

(A)  mixing  refractory  fibers  and  curable 
particulate  polymeric  solids  of  at  least  one 
thermosetting  polymeric  material  other 
than  a  two-stage  phenolic  in  water  to  form 
a  slurry;  -@  @' 

(B)  dewatering  said  slurry  and  forming 
felt  comprising  said  fibers  and  said 
polymeric  solids;  and 

(C)  drying  said  felt  at  a  temperture  and 
for  a  time  sufficient  to  provide  desired 
water  removal  but  not  high  enough  or  long 
enough  to  cure  said  polymeric  solids,  the 
water  content  of  said  felt  subsequent  to 
said  drying  being  up  to  about  25%  by 
weight. 

2.  The  process  of  claim  1  wherein  at  least  one 
flocculating  agent  is  added  to  said  slurry  during 
step  (A). 

3.  The  process  of  claim  1  wherein  at  least  one 
particulate  high-temperature  binder  is  added  to 
said  slurry  during  step  (A)  . 
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55 

60 

65 



EP  0  343  971  A2 10 

single-stage  phenolic  material  in  water  to 
form  a  slurry; 

(B)  dewatering  said  slurry  and  forming  a 
continuous  web  structure  comprising  said 
ceramic  fibers  and  said  curable  particulate 
solids; 

(C)  drying  said  web  structure  at  a 
temperature  and  for  a  time  sufficient  to 
provide  desired  water  removal  but  not  high 
enough  or  long  enough  to  cure  said 
polymeric  solids,  the  water  content  of  said 
web  structure  subsequent  to  said  drying 
being  from  about  3%  to  about  20%  by 
weight;  and 

(D)  cutting  said  web  structure  to  form 
sheets  or  rolls  of  uncured  felt  product. 

4.  The  process  of  claim  1  wherein  at  least  one 
particulate  inorganic  filler  is  added  to  said  slurry 
during  step  (A). 

5.  The  process  of  claim  1  wherein  shot  is 
removed  from  said  refractory  fibers. 

6.  The  process  of  claim  1  wherein  said 
uncured  felt  comprises  a  continuous  web  felt 
structure  which  is  cut  into  felt  sheets  or  wound 
into  rolls  subsequent  to  step  (C). 

7.  The  process  of  claim  1  wherein  said 
refractory  fibers  are  alumina-silica,  high-silica, 
polycrystalline  zirconia,  polycrystalline  mullite 
or  alumina  fibers. 

8.  The  process  of  claim  1  wherein  said 
refractory  fibers  are  silicon  carbide,  silicon 
nitride  or  boron  nitride  fibers. 

9.  The  process  of  claim  1  wherein  said 

10 

1  wherein  said 
carbide,  silicon 15 

wherein  said 
fiberglass  or 

1 
refractory  fibers  are  ceramic,  fiberglass  or 
mineral  wool  fibers. 

10.  The  process  of  claim  1  wherein  said 
refractory  fibers  are  alumino-silicate  ceramic 
fibers. 

11.  The  process  of  claim  1  wherein  said 
refractory  fibers  are  oxide-containing  fibers 
having  average  lengths  from  about  0.025  to 
about  25  centimeters,  and  average  diameters 
from  about  0.5  to  about  10  microns. 

12.  The  process  of  claim  1  wherein  said 
refractory  fibers  are  non-oxide  fibers  having 
average  lengths  from  about  0.025  to  about  10 
cm.,  and  average  diameters  from  about  0.1  to 
about  50  microns. 

13.  The  process  of  claim  1  wherein  said 
thermosetting  polymeric  material  comprises  at 
least  one  single-stage  phenolic,  alkyd,  allyl, 
amino,  epoxy,  furan,  polyester,  melamine-for- 
maldehyde  or  silicone  resin. 

14.  The  process  of  claim  1  wherein  said 
thermosetting  polymeric  material  comprises  at 
least  one  single-stage  phenolic  resin. 

15.  The  process  of  claim  1  wherein  said 
curable  particulate  solids  have  a  Tyler  standard 
screen  size  of  about  -200  mesh. 

16.  The  process  of  claim  2  wherein  said 
flocculating  agent  comprises  at  least  one 
synthetic  organic  agent. 

17.  The  process  of  claim  3  wherein  said  high 
temperature  binder  comprises  colloidal  silica, 
collloidal  alumina  or  sodium  silicate. 

18.  The  process  of  claim  4  wherein  said 
inorganic  filler  comprises  kaolin  clay  or  alumina. 
19.  The  process  of  claim  1  wherein  said  felt  is 

dried  during  step  (C)  sufficiently  to  provide,  felt 
comprising  from  about  3%  to  about  20%  by 
weight  water. 
20.  The  process  of  claim  1  wherein  said  slurry 

in  step  (A)  contains  from  about  0.3%  to  about 
1  %  by  weight  of  said  fibers  based  on  the  weight 
of  said  slurry,  and  from  about  3%  to  about  15% 
by  weight  of  said  polymeric  solids  based  on  the 
weight  of  said  fibers. 

21.  A  process  for  making  uncured  felt  com- 
prising 

(A)  mixing  ceramic  fibers  and  curable 
particulate  polymeric  solids  of  at  least  one 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 



EP  0  343  971  A2 

C O  


	bibliography
	description
	claims
	drawings

