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A  fiber  filled  reticulated  ceramic. 

©  A  construct  comprises  a  reticulated  ceramic  consisting  of  interconnected  webs  defining  a  plurality  of 
interconnected  pores  and  a  plurality  of  fibers  distributed  within  substantially  all  of  said  pores  in  a  selected 
volume  of  said  reticulated  ceramic.  The  reticulated  ceramic  and  the  fibers  are  selected  from  the  group  consisting 
of  oxide  ceramics,  carbides,  nitrides,  silicides,  borides,  carbon  and  mixtures  thereof.  The  fibers  may  be 
deposited  over  substantially  the  entire  surface  of  substantially  all  of  said  pores  or  the  ceramic  fibers  may  form  a 
batt  filling  at  least  a  portion  of  said  pores.  A  method  of  preparing  the  fiber  filled  reticulated  ceramic  is  also 
disclosed. 
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A  FIBER  FILLED  RETICULATED  CERAMIC 

BACKGROUND  OF  THE  INVENTION 

5  Reticulated  ceramics,  in  other  words,  sintered  ceramic  foams  comprise  a  solid  phase  that  is  inter- 
spersed  in  a  continuous  pore  phase  extending  in  all  directions.  The  solid  phase  comprises  relatively  inert 
ceramic  materials  (high  temperature  resistant,  inorganic  materials,  usually  oxides,  carbides  etc.).  Methods  of 
producing  reticulated  ceramics  are  disclosed  in  United  States  Patent  No.  4,568,595  and  elsewhere.  In  U.S. 
Patent  No.  4,251,239,  it  is  taught  to  provide,  within  the  reticulated  ceramic,  a  plurality  of  passages  of  a 

w  predetermined  definable  pattern  and  partially  or  completely  filling  the  passages  with  fine  filtered  materials 
such  as  ceramic  fibers. 

Reticulated  ceramics  have  found  numerous  uses  including  use  as  insulating  furnace  linings,  as  heat 
exchange  media,  and  as  filters  for  hot  liquids  including  molten  metals. 

15 
SUMMARY  OF  THE  INVENTION 

The  inventions  disclosed  in  this  patent  application  relate  to  novel  fiber  filled  reticulated  ceramics  which, 
20  in  certain  applications,  have  advantages  not  contemplated  for  reticulated  ceramics.  The  fiber  filled  reticu- 

lated  ceramics  according  to  this  invention,  combine  the  high  heat  insulating  properties  and  thermal  shock 
resistance  properties  of  fibrous  materials  with  the  rigidity  and  other  mechanical  properties  of  monolithic 
ceramics.  The  fiber  filled  reticulated  ceramics  have  better  high  temperature  creep  resistance  than  a  fibrous 
board  or  blanket.  They  are  stronger  and  self-supporting  and  thus  do  not  require  support  arrangements. 

25  They  are  more  abrasion  resistant.  They  have  improved  dimensional  stability  at  upper  use  temperatures  with 
less  tendency  for  bulk  shrinkage  and  cracking. 

One  advantage  of  fiber  filled  reticulated  ceramics  is  that  they  can  be  easily  tailored  to  have  specific 
permeabilities,  heat  conductivities,  porosities  and  effective  mesh  sizes  by  altering  the  degree  of  fiber 
loading.  Fiber  filled  reticulated  ceramics  can  be  designed  as  high  temperature  filters  with  much  finer 

30  effective  mesh  size  than  can  reticulated  ceramics  themselves. 
Impregnated  fiber  filled  reticulated  ceramics  offer  a  new  approach  to  fiber  filled  composites.  The  fibers, 

on  one  hand,  and  the  continuous  webs  or  struts  of  the  reticulated  ceramic,  on  the  other  hand,  form  two 
interwoven  structures  maintained  relative  to  each  other  by  the  matrix  of  the  impregnant.  The  fibers  have 
superior  tensile  and  thermal  shock  properties  and  the  reticulated  ceramic  better  compressive  properties. 

35  Briefly,  according  to  this  invention  there  is  provided  a  construct  comprising  a  reticulated  ceramic 
consisting  of  interconnected  webs  defining  a  plurality  of  interconnected  pores  and  a  plurality  of  fibers 
distributed  within  substantially  all  of  said  pores.  Preferably,  the  reticulated  ceramic  and  the  fibers  are  oxide 
ceramics,  carbides,  nitrides,  silicides,  borides,  carbon  or  mixtures  thereof.  The  fibers  may  be  deposited 
over  substantially  the  entire  surface  of  substantially  all  of  said  pores  in  a  selected  volume  of  said  reticulated 

40  ceramic  or  the  fibers  may  form  a  batt  filling  substantially  all  of  said  pores  in  a  selected  volume  of  the 
reticulated  ceramic.  In  one  specific,  embodiment,  substantially  all  of  said  pores  are  filled.  In  another  specific 
embodiment,  the  fibers  form  a  batt  filling  pores  adjacent  a  surface  of  the  construct  but  do  not  fill  all  pores  of 
the  construct.  The  fibers  may  be  unattached  or  they  may  be  chemically  or  ceramically  bonded  to  each 
other,  to  the  reticulated  ceramic  or  to  both.  The  fibers  may  be  at  least  partially  coated  with  equiaxed 

45  ceramic  particles,  especially  where  they  are  ceramically  bonded. 
Preferredly,  the  bulk  density  of  the  reticulated  ceramic  is  between  3  and  50  percent  and  the  bulk 

density  of  the  fiber  filled  pores  is  between  1  and  50  percent.  The  apparent  density  of  the  fiber  filled  pores  is 
typically  between  0.05  and  2.25  grams  per  cubic  centimeter.  Preferredly,  the  average  effective  diameter  of 
the  pores  in  the  reticulated  ceramic  ranges  from  10  microns  to  2500  microns,  the  average  length  of  the 

so  fibers  ranges  up  to  10cm  and  the  aspect  ratio  (width/length)  of  the  fibers  exceeds  10. 
In  embodiments  in  which  the  fibers  simply  coat  the  interior  of  the  pores  of  the  reticulated  ceramic  the 

fibers  may  have  an  average  length  of  less  than  about  20  percent  of  the  average  effective  diameter  of  the 
pores.  In  embodiments  in  which  the  fibers  form  a  continuous  matt  throughout  the  pores  the  fibers  may  have 
an  average  length  of  at  least  80  percent  of  the  effective  average  diameter  of  the  pores. 

Most  preferredly,  the  reticulated  ceramic  is  an  oxide  ceramic  comprised  of  lithium-alumino-siiicates, 
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aiumino-silicates,  aluminas,  partially  stabilized  zirconias,  fully  stabilized  zirconias,  cordierites,  mullites,  and 
mixtures  thereof  or  the  reticulated  ceramic  is  comprised  of  SiC,  Si3N/t  BtC,  AIN  and  sialons.  Most 
preferredly,  the  fibers  are  glass  fibers,  alumina  silicate  fibers,  high  alumina  fibers,  zirconia  fibers,  non-oxide 
ceramic  fibers,  carbon  fibers  and  mixtures  thereof. 

5  In  a  specific  embodiment  the  fiber  filled  pores  of  the  reticulated  ceramic  are  impregnated  with  a 
solidifying  liquid.  The  solidifying  liquid  may  be  an  organic  resin  or  thermosetting  polymer,  a  chemically 
setting  mortar  or  a  molten  metal. 

There  is  also  provided  according  to  this  invention  a  method  of  forming  a  fiber  filled  reticulated  ceramic 
comprising  the  steps  of  a)  forming  a  reticulated  ceramic,  b)  forming  a  slurry  of  fibers,  and  c)  flushing  the 

m  slurry  into  the  reticulated  ceramic  until  the  desired  fiber  loading  is  achieved.  The  flushing  of  the  slurry  into 
the  reticulated  ceramic  may  be  assisted  by  pressurizing  the  slurry,  pulling  a  vacuum  upon  the  reticulated 
ceramic  and/or  vibrating  the  reticulated  ceramic.  The  slurry  of  fibers  may  comprise  1  to  80  volume  percent 
fibers  dispersed  in  a  liquid.  The  slurry  may  comprise  equiaxed  ceramic  powder  and  fibers  such  that  the 
fibers  are  at  least  partially  coated  with  equiaxed  ceramic  particles.  In  one  embodiment,  a  further  step 

75  comprises  firing  the  fiber  filled  reticulated  ceramic  such  that  the  fibers  are  ceramically  bonded  to  the 
surface  of  the  pores,  to  each  -other  or  both.  In  another  embodiment,  the  slurry  comprises,  in  addition  to  the 
fibers,  a  chemical  binder  such  that  the  fibers  are  chemically  bonded  to  the  surface  of  the  pores,  to  each 
other,  or  both.  In  a  special  embodiment,  the  method  comprises  a  further  step  of  impregnating  the  fiber  filled 
pores  with  a  solidifying  liquid. 

20 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

25  A  reticulated  ceramic  may  be  formed  by  immersing  an  open  celled,  porous,  organic  material  (for 
example,  urethane  foam)  in  a  slurry  of  finely  divided  ceramic  powder  having  a  binder  therein.  In  this  way, 
the  walls  of  the  porous  material  are  coated.  Excess  slurry  is  removed.  The  coated  material  is  then  fired  to 
burn  out  the  organic  material  and  immediately  or  thereafter  fired  to  form  a  ceramic  bond  (sintered  bond) 
between  the  finely  divided  ceramic  particles.  In  this  way,  the  internal  structure  of  the  porous  material  is 

30  replicated.  See,  for  example,  U.S.  Patent  No.  3,090,094  and  British  Patent  No.  916,784.  Table  1  sets  forth 
the  type  of  ceramic  materials  that  may  be  used  in  the  fabrication  of  a  reticulated  ceramic  to  be  used  in  this 
invention  and  Table  II  sets  forth  specific  chemistries  of  exemplary  materials  suitable  for  the  practice  of  this 
invention. 

35 
Table  I 

A.  Lithium  alumino  silicates  (LAS,  Beta-Spodumene,  ect.) 
40  B.  Aluminia  silicates  (Mullite,  ect.) 

C.  Aluminas  (92%  AI2O3,  99.5%  AI2O3,  ect.) 
D.  Partially  stabilized  zirconias  (PSZ(Mg),  PAZ(y),  ect.) 
E.  Fully  stabilized  zirconias  (FSZ(Ca),  FSZ(ce),  ect.) 
F.  Non-Oxides  (SiC,  Si3Ni,  ect.) 

45  G.  Cordierites 
H.  Toughened  ceramics  (Zirconia  toughened  alumina  (ZTA),  Zirconia  toughened  mullite  (ZTM),  ect.) 

50 

55 
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TABLE  II 

A.  LAS  Li2O:  18.0%,  AI2O3:  13.0%,  SiO2:  69% 
B.  Mullite  AI2O3:  65.0%,  SiO2:  35.0% 
C.  92%  AI2O3  AI2O3:  92.0%,  SiO2:  8.0% 
D.  99.5%  AI2O3  AI2O3:  99.5%,  SiO2:  0.5% 
E.  PSZ(Mg)  ZrO2:  97.0%,  MgO:  3.0% 
F.  FSZ(Ca)  ZrO2:  94.5%,  CaO:  55.0% 
G.  ZTA  ZrO2:  21.0%,  AI2O3:  79.0% 
H.  SiC  SiC:  90.0%  Si:  10.0% 10 

The  average  reticulate  cell  size  to  be  infiltrated  with  the  fibrous  material  will  range  between  10  and  2500 
urn.  Fiber  length  will  range  between  5um  and  10cm.  The  desired  fiber  length  is  obtained  by  chopping 
(longer  lengths)  or  by  milling  (shorter  lengths).  Chopping  can  be  accomplished  through  the  use  of  a  device 
similar  to  a  paper  cutter  or  through  the  use  of  a  high  shear  blender.  Milling  is  carried  out  in  any  of  the 
standard  manners  including  wet  or  dry  ball  milling.  Typically  the  longer  the  milling  time  the  shorter  the  fiber 
length. 

The  fiber  is  dispersed  in  a  liquid  medium  (water,  alcohol,  etc.)  using  a  stir-type  mixer.  Surfactants 
(dispersing  agents,  wetting  agents,  and  defoamers)  are  added  to  the  fiber/liquid  dispersion  to  stabilize  the 
suspension.  A  binder  such  as  polyvinyl  alcohol  may  be  added  if  additional  green  strength  of  the 
fiber  reticulated  ceramic  composite  is  desired. 

The  solids  content  of  a  typical  dispersion  is  3%,  but  could  range  from  1%  to  80%.  The  preformed 
reticulated  ceramic  is  backed  by  a  porous  medium  with  a  pore  size  less  than  the  fiber  length  being  utilized. 
This  acts  to  prevent  the  fibers  from  being  flushed  through  the  reticulate  during  infiltration.  In  the  simplest 
case  the  fiber/liquid  dispersion  is  poured  through  the  reticulated  ceramic  allowing  gravity  and  the  porous 
medium  to  extract  the  liquid  and  to  retain  the  fibers  and  thus  fill  the  voids  of  the  reticulated  ceramic.  The 
composite  is  then  dried. 

Variations  on  this  procedure  include  drawing  a  vacuum  on  the  back  side  of  the  reticulated  ceramic  to 
aid  in  the  removal  of  the  liquid  and  in  creating  a  denser  fiber  packing  arrangement.  The  fiber  suspension 
can  also  be  pumped  through  the  reticulated  ceramic  and  the  pressure  varied  to  achieve  the  final  fiber 
packing  density  desired.  Vibration  may  be  applied  to  aid  the  fiber  in  moving  through  the  reticulated  ceramic 
for  increased  uniformity  of  the  fiber  distribution. 

Table  III  sets  forth  the  type  of  fibers  that  may  be  used  according  to  the  practice  of  this  invention  and 
Table  iV  sets  forth  specific  chemistries  for  exemplary  fibers  suitable  for  the  practice  of  this  invention. 

15 
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TABLE 

40 
A.  Glass  fibers  (Soda,  Lime,  Silica,  etc.) 
B.  Alumina  silicate  fibers  (xAI2O3  .  x  SiO2,  etc.) 
C.  High  alumina  fibers  (silica  bonded  alumina,  etc.) 
D.  Zirconia  fibers  (FSZ(y),  etc.) 
E.  Non-oxide  fibers  (SiC,  SisN*,  etc.) 
F.  Carbon  fibers 

45 

50 

55 
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TABLE  IV 

A.  Glassy  A12O3-SiO2-B2O3  AI2O3:  62.0%,  SiO2:  24.0%,  B2O3  14% 
B.  Transition  AI2O3  AI2O3:  96.0%,  SiO2:  4.0% 
C.  AI2O3  AI2O3:  99.5%,  SiO2:  0.5% 
D.  Silicon  Carbide  SiC:  100.0% 
E.  Silicon  Nitride  Si3N*:  100.0% 
F.FSZ(y)  ZrO2:  92.0%,  y2O3:  8.% 
Q.  Carbon  C:  100.0% 
H.  Alumina  Silica  -  AI2O3:  58.0%,  SiO2:  42.0% 10 

Any  combination  of  the  above  disclosed  reticulated  ceramics  and  fibers  can  be  employed  to  tailor  the 
final  desired  properties  of  the  fiber  filled  reticulate  ceramic  construct.  Preferential  fiber  placement  (surface 
vs.  interior  of  the  pores  of  the  reticulated  ceramic)  is  accomplished  by  choosing  a  fiber  length  which 
approaches  the  reticulate  cell  size.  Thus,  during  infiltration,  the  fiber  blinds  the  surface  of  the  reticulate 
preventing  additional  fiber  from  penetrating  the  interior  regions.  Fiber  lengths  larger  than  the  cell  size  are 
employed  to  form  a  mat  within  and  on  the  surface  of  the  reticulate. 

Infiltration  may  be  carried  out  in  the  unfired  or  fired  state  of  the  reticulated  ceramic.  In  addition,  the 
ceramic/fiber  composite  may  have  a  surface  coating  applied  to  rigidize  the  structure.  This  improves  the 
resistance  to  erosion  by  high  velocity  gases  associated  with,  but  not  limited  to,  gas  fired  furnaces.  See  U.S. 
Patent  No.  4,568,595. 

Equiaxed  particulate  or  ceramic  precursor  additions  may  also  be  made  to  the  fiber  suspension.  This 
addition  aids  in  the  bonding  to  the  fibrous  regions.  The  ceramic/fiber  composite  may  be  fired  to  bond  the 
fiber,  react  any  additives,  remove  organic  binders  and  expel  any  volatiles.  Composites  constructed  in  the 
unfired  state  are  fired  to  consolidate  the  structure  thereby  producing  denser  reticulated  ceramic/fiber 
materials. 

The  unit  density  and  porosity  of  a  reticulated  ceramic  structure  refers  to  the  material  in  bulk  form  as 
opposed  to  the  density  and  porosity  of  the  material  which  comprises  the  bulk  form.  In  general,  when 
referring  to  the  bulk  properties  of  reticulated  ceramics,  the  unit  density  or  mass/volume  (g/cm3)  is  reported 
as  some  percentage  of  the  theoretical  density.  The  theoretical  density  is  that  property  of  the  ceramic  as  if  it 
were  a  solid  mass  with  no  void  space.  The  unit  porosity  or  void  space  of  the  reticulated  structure  is  also 
given  by  a  percentage. 

For  this  invention,  reticulated  ceramics  with  unit  densities  of  3%  to  50%  cf  theoretical  density  and  unit 
porosities  of  50%  to  97%  void  space  would  be  applicable. 

75 
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Specific  Example 

40 
Following  the  procedures  outlined  above,  a  fiber  filled  reticulated  ceramic  was  prepared  to  have  the 

properties  described  in  the  following  Table  V. 

TABLE  V 
45 

Reticulate  size  9"x9"x1/2"  
Reticulate  chemistry  92%  AI2O3:8%  SiO2 
Reticulate  unit  density  1  5% 
Reticulate  unit  porosity  85% 
Reticulate  cell  size  1  500  urn  mean 
Fiber  chemistry  Alumina  silicate 
Fiber  length  250  urn 
Infiltration  method  Gravity 
Fiber  packing  density  0.72g/cm3 

50 

55 
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Specific  Application  -  Furnace  Lining 

One  specific  example  of  the  fiber  filled  reticulated  ceramic  described  above  is  as  a  furnace  lining  for  a 
5  furnace  heated  to  temperatures  up  to  1550°C.  The  reticulated  ceramic  is  self-supporting.  Therefore,  it  can 

be  used  on  walls  and  ceilings  of  the  furnace  which  are  exposed  to  the  interior.  Moreover,  the  fiber  filled 
reticulated  ceramic  has  sufficient  strength  and  abrasion  resistance  to  be  used  on  the  floor  of  the  furnace 
which  supports  the  workpieces  within  the  furnace.  The  fiber  filled  reticulated  ceramic  combines  the 
insulation  value  and  thermal  shock  resistance  of  fibrous  materials  with  the  mechanical  advantages  of 

io  monolithic  ceramic  shapes.  Thus  it  is  particularly  suitable  as  for  use  as  a  furnace  lining. 

Specific  Application  -  Radiant  Heat  Burner 

75 
Another  specific  application  of  the  fiber  filled  reticulated  ceramic  described  above  is  in  the  manufacture 

of  radiant  heat  burners.  Low  NOx  emission  is  an  important  trait  of  radiant  burners  because  of  government 
restrictions.  Other  porous  materials  display  a  high  degree  of  radiance.  However,  actual  use  has  shown  metal 
supported  ceramic  fiber  mat  and  fiber  filled  reticulated  ceramic  according  to  this  invention  to  be  more 

20  efficient  in  heat  release.  Both  these  materials  also  have  a  much  quicker  response  time  than  either  porous  or 
perforated  tiles.  In  limited  thermal  shock  tests,  fiber  filled  reticulated  ceramic  was  able  to  withstand  high 
temperature  better  than  either  a  perforated  tile  or  a  metal-supported  ceramic  fiber  mat.  At  temperatures  of 
18OG=  F,  the  perforated  ceramic  tile  cracked  within  30  seconds  after  being  exposed  to  the  flame.  The  metal 
supported  ceramic  mat  structure  withstood  the  heat,  but  fragments  of  fiber  material  spalled  from  its  surface. 

25  After  being  exposed  to  the  same  conditions  for  15  minutes,  the  fiber  filled  reticulated  ceramic  material  was 
undamaged.  It  did  not  spall  or  crack.  Fiber  filled  reticulated  ceramics  offer  less  thermal  mass  than  ceramic 
tiles,  but  possess  slightly  more  mass  than  a  metal  supported  ceramic  fiber  mat.  However,  the  fragility  of  the 
fiber  mat  is  much  greater  than  that  of  the  other  ceramic  radiants.  In  potential  applications  such  as  range  top 
burners,  the  ceramic  fiber  mat  is  more  likely  to  be  damaged  by  utensils  than  is  the  fiber  filled  reticulated 

30  ceramic.  Perforated  tiles,  however,  are  less  fragile  than  the  latter  mentioned  because  of  their  greater 
density.  Use  of  a  fiber  infiltrated  structure  combines  the  benefits  of  reticulated  ceramics  and  the  present 
fiber  mat  burners.  This  gives  a  low  thermal  mass  material  with  excellent  thermal  shock  resistance.  In 
addition,  fiber  retention  and  abrasion  resistance  is  greatly  improved  over  conventional  fiber  burners.  The 
dual  structure  of  the  material  also  allows  tailoring  of  thermal  gradients  and  pressure  drops  which  are  critical 

35  design  parameters. 

Specific  Application  -  Macro  and  Micro  Filters 

•10 
Another  specific  application  of  the  fiber  filled  reticulated  ceramic  is  as  a  filter.  Reticulated  ceramics  are 

known  for  use  as  filters.  The  fiber  filled  reticulated  ceramics  can  be  made  with  a  finer  structure,  that  is,  with 
smaller  openings  to  thus  remove  smaller  inclusions  during  filtering.  It  is  desirable  for  this  application  that  the 
fibers  be  bonded  to  the  pores  of  the  reticulated  ceramic  or  to  each  other  or  both  so  that  they  are  not  easily 

45  flushed  away  during  filtering. 

Specific  Application  -  Complex  Composites 

50 
Numerous  potential  applications  exist  for  impregnated  fiber  filled  reticulated  ceramics.  For  example,  a 

silicon  carbide  reticulated  ceramic  filled  with  alumina  fibers  and  impregnated  with  aluminum  would  have 
potential  as  a  light  weight  armor.  A  non-oxide  reticulated  ceramic  filled  with  carbon  fibers  and  impregnated 
with  a  thermosetting  resin  would  have  applications  where  light  structural  materials  require  the  rigidity  that 

55  can  be  provided  by  the  reticulated  ceramic  and  the  toughness  and  tensile  strength  of  fiber  reinforced 
plastics. 

Having  thus  described  our  invention  with  the  detail  and  particularity  required  by  the  Patent  Laws,  what 
is  claimed  and  desired  to  be  protected  by  Letters  Patent  is  set  forth  in  the  following  claims. 
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Claims 

1.  A  construct  comprising  a  reticulated  ceramic  consisting  of  interconnected  webs  defining  a  plurality  of 
interconnected  pores  and  a  plurality  of  fibers  distributed  within  substantially  all  of  said  pores  in.  a  selected 

5  volume  of  said  reticulated  ceramic. 
2.  A  construct  according  to  claim  1  wherein  the  reticulated  ceramic  and  the  fibers  are  selected  from  the 

group  consisting  of  oxide  ceramics,  carbides,  nitrides,  silicides,  borides,  carbon  and  mixtures  thereof. 
3.  A  construct  according  to  claim  1  or  2,  wherein  the  fibres  are  deposited  over  substantially  the  entire 

surface  of  substantially  all  of  said  pores. 
w  4.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  ceramic  fibers  form  a  batt  filling  at 

least  a  portion  of  said  pores. 
5.  A  construct  according  to  claim  4  wherein  the  ceramic  fibers  form  a  batt  filling  pores  adjacent  at  least 

one  surface  of  the  construct  but  do  not  fill  all  pores  of  the  construct. 
6.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  fibers  are  at  least  partially  coated 

15  with  equiaxed  ceramic  particles. 
7.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  fibers  are  ceramically  bonded  to 

the  surface  of  the  pores. 
8.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  fibers  are  ceramically  bonded  to 

each  other. 
20  9.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  bulk  density  of  the  reticulated 

ceramic  is  between  3  and  50  percent  of  theoretical  density,  the  bulk  density  of  the  fiber  filled  pores  is 
between  1  and  50  percent,  and  the  apparent  density  of  the  fiber  filled  pores  is  between  0.05  and  2.25 
g/cm3. 

10.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  average  effective  diameter  of  the 
25  pores  in  the  reticulated  ceramic  ranges  from  10  -  25um,  the  average  length  of  the  fibers  ranges  from 

250u.m  -  10  cm. 
1  1  .  A  construct  according  to  claim  3  wherein  the  fibers  have  an  average  length  of  less  than  20  percent 

of  the  average  effective  diameter  of  the  pores. 
12.  A  construct  according  to  claim  4  wherein  the  fibers  have  an  average  length  of  at  least  80  percent  of 

so  the  effective  average  diameter  of  the  pores. 
13.  A  construct  according  to  any  of  the  preceding  claims  wherein  the  reticulated  ceramic  is  an  oxide 

selected  from  the  group  lithium-alumino-silicates,  alumino-silicates,  aluminas,  partially  stabilized  zirconias, 
fully  stabilized  zirconias,  cordierites,  mullites,  and  mixtures  thereof,  e.g.  SiC,  Si2N*,  EkC,  AIN  and  sialons, 
and  wherein  the  fibers  are  selected  from  the  group  consisting  of  glass  fibers,  alumino-silicate  fibers,  high 

35  alumina  fibers,  zirconia  fibers,  non-oxide  ceramic  fibers,  carbon  fibers  and  mixtures  thereof. 
14.  A  construct  according  to  claims  1  or  2  wherein  the  fiber  filled  pores  are  impregnated  with  a 

solidifying  liquid  such  as  an  organic  resin  or  thermosetting  polymer,  e.g.  a  chemically  setting  mortar,  or  a 
molten  metal. 

15.  A  method  of  forming  a  fiber  filled  reticulated  ceramic  comprising  the  steps  of: 
40  a)  forming  a  reticulated  ceramic, 

b)  forming  a  slurry  of  fibers,  and 
c)  flushing  the  slurry  into  the  reticulated  ceramic  until  the  desired  fiber  loading  is  achieved. 

16.  The  method  according  to  claim  15  in  which  the  slurry  of  fibers  comprises  1  to  80  volume  percent 
45  fibers  dispersed  in  a  liquid. 

17.  A  method  according  to  claim  15  wherein.prior  to  the  step  for  flushing,  a  permeable  layer  is  placed 
against  one  side  of  the  reticulated  ceramic  such  that  the  permeable  layer  strains  the  fibers  from  the  slurry 
during  the  flushing  step. 

18.  A  method  according  to  claim  17  wherein  a  vacuum  is  pulled  upon  the  bottom  of  the  permeable 
so  layer. 

19.  A  method  according  to  any  of  the  claims  15-18  wherein  the  reticulated  ceramic  is  vibrated  during 
the  flushing  step. 

20.  A  method  according  to  any  of  the  claims  15-19  wherein  the  slurry  is  flushed  into  the  reticulated 
ceramic  under  pressure. 

55  21.  A  method  according  to  any  of  the  claims  15-20  wherein  a  construct  having  the  characteristics  as 
defined  in  any  of  the  claims  1-14  is  formed. 
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