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Description 

The  invention  relates  to  an  apparatus  for  manu- 
facturing  short  inorganic  fibres,  such  as  glass 
wool,  rockwool,  ceramic  wool  which  utilizes  the  cen- 
trifugal  force  of  a  rotating  motor  and  a  gas  stream. 

An  apparatus  for  manufacturing  short  inorganic 
fibres  is  generally  provided  with  a  rotating  rotor 
and  delivery  port  which  supplies  a  gas  stream.  The 
rotating  rotor  comprises  a  hollow  cylindrical  portion 
which  defines  a  sidewali  in  which  a  number  of  aper- 
tures  are  formed  therein  to  extend  therethrough,  a 
bottom  which  is  integrally  coupled  to  the  lower  end 
of  the  cylindrical  portion,  and  a  projecting  portion 
which  is  integrally  connected  to  and  which  projects 
radially  inward  from  the  upper  end  of  the  cylindrical 
portion  around  its  full  perimeter.  A  rotary  shaft  is 
connected  to  the  bottom  of  the  rotating  rotor  at  its 
center  and  is  adapted  to  be  driven  for  rotation  at 
high  speed.  A  molten  inorganic  material  is  supplied 
into  the  rotating  rotor  and  is  subject  to  rotation 
therein  so  as  to  be  externally  thrown  away  through 
the  apertures. 

The  delivery  port  for  a  gas  stream  is  fixedly 
•mounted  adjacent  to  and  above  the  cylindrical  por- 
tion  of  the  rotating  rotor  in  an  annular  configuration 
so  that  the  melt  driven  through  the  apertures  in  the 
rotating  rotor  under  the  influence  of  centrifugal 
force  are  blown  away  by  a  gas  stream.  There  are  a 
number  of  problems  which  are  experienced  during 
the  manufacture  of  short  inorganic  fibres  such  as 
glass  wool,  rock  wool,  ceramic  wool  with  an  appara- 
tus  as  described  above.  For  example,  erosion  of 
the  rotating  rotor  occurs  as  a  result  of  direct  con- 
tact  of  the  melt  therewith,  and  oxidation  caused  by 
hot  gas.  The  melt  of  a  raw  material  which  is  supplied 
to  the  rotating  rotor  normally  exhibits  high  tempera- 
tures  above  1,000°C.  Accordingly,  as  the  surface 
of  the  rotating  rotor  is  eroded  by  contact  of  the  melt 
therewith,  the  useful  life  of  the  rotating  rotor  is 
greatly  reduced.  Another  problem  relates  to  the  ap- 
ertures,  which  is  caused  by  continuous  passing  of 
the  melt  therethrough,  and  the  internal  diameter  of 
these  apertures  tend  to  increase  gradually  as  a  re- 
sult  of  the  erosion. 

To  increase  the  useful  life  of  the  rotating  rotor, 
to  stabilize  the  operation  and  to  achieve  a  uniform 
quality  of  resulting  short  inorganic  fibres,  a  normal 
practice  is  to  employ  air  cooling  or  water  cooling  of 
the  rotary  shaft  and  the  interior  of  the  rotating  ro- 
tor.  However,  even  if  the  rotating  rotor  is  subject 
to  a  cooling  action,  the  useful  life  of  the  rotating  ro- 
tor  is  normally  of  the  order  of  100  to  200  hours  at 
most.  Thus  the  rotating  rotor  must  be  frequently  re- 
placed,  causing  an  increased  cost  and  downtime  of 
the  entire  apparatus  for  re-setting.  There  is  also 
the  problem  that  the  diameter  of  short  inorganic  fi- 
bres  which  are  obtained  as  a  product  gradually  in- 
creases  with  time. 

In  an  arrangement  of  another  type  which  is  not 
provided  with  apertures,  that  is,  where  a  cylindrical 
rotating  rotor  has  its  axis  of  rotation  disposed  hori- 
zontally  and  a  molten  inorganic  material  is  supplied 
to  the  outer  surface  of  the  cylindrical  portion  of  the 
rotating  rotor  by  a  free  fall  to  convert  it  into  fibres, 

the  melt  supplied  is  deposited  on  the  cylindrical  sur- 
face  and  undergoes  a  rotation  together  with  the  ro- 
tating  rotor  and  is  then  blown  away  by  a  gas  stream. 
Consequently,  with  time  during  which  the  rotating  ro- 

5  tor  is  operatively  used,  the  cylindrical  surface  of 
the  rotating  rotor  which  is  disposed  for  contact  with 
the  melt  becomes  gradually  eroded  into  an  uneven 
configuration  to  cause  an  insufficient  adhesion  of 
the  melt  to  the  rotating  rotor,  thereby  causing  a 

10  more  non-uniform  distribution  of  diameters  of  fibres 
and  an  increased  content  of  non-fiberized  parti- 
cles,  this  degrading  the  fibre  quality  as  a  product. 

in  order  to  solve  the  above  problems  associated 
with  the  apparatus  described,  it  is  known,  from  US- 

15  A  3  312  537,  to  utilise  an  apertured  rotating  rotor 
whose  surface  which  is  in  direct  contact  with  the 
molten  inorganic  material  is  deposited  with  a  layer  of 
chromium  in  order  to  give  oxidation-resistance  prop- 
erties.  In  US-A  3  031  717  there  is  disclosed  an  appa- 

20  ratus  for  producing  fibres  from  molten  thermoplas- 
tic  material  including  a  centrifuging  body  having  a 
peripheral  wall  which  is  formed  of  two  contacting 
elements,  the  external  element  being  made  of  a  re- 
fractory  alloy.  US-A  4  348  216  discloses  a  laminat- 

25  ed  wall  for  a  feeder  for  supplying  molten  streams  of 
inorganic  material  comprising  a  refractory  metal 
core  having  an  oxygen  impervious  precious  metal 
sheath  intermittently  bonded  thereto.  The  pre-char- 
acterising  part  of  claims  1  and  2  is  based  on  US-A  3 

30  312  537. 
It  is  an  object  of  the  invention  to  substantially  re- 

move  the  thermal  strains  which  occur  between  the 
rotating  rotor  and  the  deposited  layer  during  the 
heating  and  cooling  cycles  in  operation,  since  in  a 

35  two  (or  more)  layer  coating  at  least  one  layer  is  al- 
ways  of  ceramic  or  metal-ceramic. 

Such  object  is  accomplished  in  accordance  with  a 
first  aspect  of  the  invention  by  the  surface  of  a  ro- 
tating  rotor  which  is  subject  to  direct  contact  with  a 

40  melt  being  formed  with  a  deposit  of  an  erosion  re- 
sistant  material  comprising  a  plurality  of  layers  in- 
cluding  a  base  layer  and  a  top  layer  which  is  deposit- 
ed  on  the  base  layer,  the  base  layer  which  is  nearer 
the  surface  of  the  rotating  rotor  being  formed  of  ei- 

45  ther  metals,  or  metal-ceramics  composite  material, 
and  the  top  layer  being  formed  of  metal-ceramics 
composite  material  or  ceramics,  and  in  a  second  as- 
pect  of  the  invention  by  the  surface  of  a  rotating  ro- 
tor  which  is  subject  to  direct  contact  with  a  melt  be- 

50  ing  formed  with  a  deposit  of  an  erosion  resistant  ma- 
terial  comprising  a  plurality  of  layers  including  a 
base  layer,  an  intermediate  layer  which  is  deposited 
on  the  base  layer,  and  a  top  layer  which  is  deposited 
upon  the  intermediate  layer,  the  base  layer  which  is 

55  nearer  the  surface  of  the  rotating  rotor  being 
formed  of  metals  or  metal-ceramics  composite  mate- 
rial,  the  intermediate  layer  being  formed  of  either 
metal-ceramics  composite  material  or  ceramics,  and 
the  top  layer  being  formed  of  either  metal-ceramics 

60  composite  material  or  ceramics. 
In  the  drawings: 

Figure  1  is  a  longitudinal  section  of  an  apparatus 
for  manufacturing  short  inorganic  fibres  according 

65  to  one  embodiment  of  the  invention,  illustrating  a  ro- 

2 
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tating  rotor  the  surface  of  which  is  coated  by  a  de- 
posit; 

Figure  2  is  a  perspective  view  of  the  rotating  ro- 
tor  shown  in  Figure  1  as  well  as  in  Figure  3,  illustrat- 
ing  the  appearance  thereof; 

Figure  3  is  a  longitudinal  section  similar  to  Figure 
1,  but  in  which  the  rotating  rotor  is  not  coated  with  a 
deposit;  and 

Figure  4  is  a  longitudinal  section  similar  to  Figure 
1  ,  illustrating  another  embodiment  of  the  invention. 

Several  embodiments  of  the  invention  will  now  be 
described  with  reference  to  the  drawings.  Initially, 
the  basic  arrangement  of  an  apparatus  and  the  use 
of  the  apparatus  for  manufacturing  short  inorganic 
fibres  such  as  glass  wool,  rockwool,  ceramic  wool 
will  be  described  with  reference  to  Figure  3.  In  this 
Figure,  a  rotary  shaft  1  is  disposed  vertically  and  is 
adapted  to  be  driven  in  a  direction  indicated  by  an 
arrow,  by  a  drive  source,  not  shown.  It  is  to  be  un- 
derstood  that  the  rotary  shaft  1  may  also  be  dis- 
posed  in  a  horizontal  position  or  in  an  inclined  posi- 
tion. 

A  rotating  rotor  2  is  detachably  mounted  on  the 
rotary  shaft  1  and  integrally  connected  thereto  for 
rotation  at  a  high  speed.  The  appearance  of  the  ro- 
tating  rotor  2  is  shown  in  Figure  2  where  it  will  be 
seen  that  it  comprises  a  cylindrical  portion  2b,  a  bot- 
tom  2a  which  is  integrally  connected  to  the  lower  end 
of  the  cylindrical  portion  2b,  and  a  projecting  por- 
tion  2c  which  is  integrally  connected  to  and  which 
projects  radially  inward  from  the  upper  end  of  the 
cylindrical  portion  2b  around  its  full  perimeter,  the 
projecting  portion  defining  part  of  the  cylindrical 
portion  2b.  The  rotary  shaft  1  is  connected  to  the 
bottom  2a  of  the  rotating  rotor  2  at  its  centre.  The 
purpose  of  the  projecting  portion  2c  is  to  define  a 
reservoir  for  the  melt  which  is  supplied  into  the  inte- 
rior  of  the  rotating  rotor  2  rather  than  allowing  it  to 
be  discharged  upwardly  under  the  influence  of  the 
centrifugal  force.  While  the  arrangement  shown  in- 
cludes  a  single  rotating  rotor  2  mounted  on  a  single 
rotary  shaft  1  ,  it  should  be  understood  that  a  plurali- 
ty  of  rotating  rotors  2  may  be  mounted  on  the  corre- 
sponding  plurality  of  rotary  shafts  1.  A  number  of 
apertures  4  are  formed  to  extend  through  the  side- 
wall,  defined  by  the  cylindrical  portion  2b,  of  the  ro- 
tating  rotor  2  over  the  entire  periphery  thereof.  As 
shown  in  Figure  2,  these  apertures  are  regularly 
disposed  in  a  plurality  of  tiers,  but  an  irregular  ar- 
ray  of  apertures  may  also  be  used.  Usually,  each  of 
the  apertures  4  has  a  diameter  from  0.2  to  1  .2  mm. 

An  annular  gas  stream  delivery  port  3  is  fixedly 
mounted  close  to  the  outer  periphery  of  the  rotating 
rotor  2  and  above  the  apertures  4  formed  in  the  cy- 
lindrical  portion  2b  thereof.  The  gas  stream  delivery 
port  3  jets  high  speed  gas,  which  may  be  hot,  in  an 
annular  configuragion  concentric  with  the  rotating 
rotor  2,  thereby  blowing  the  melt  away  as  it  is  driven 
through  the  apertures  4  under  the  influence  of  the 
centrifugal  force. 

By  way  of  illustration,  the  manufacture  of  short 
inorganic  fibres  such  as  glass  wool  using  the  de- 
scribed  apparatus  will  be  described.  Initially,  an  in- 
organic  raw  material  comprising  starting  materials 

which  are  blended  together  to  provide  a  given  com- 
position  of  the  fibre  is  melted  by  heating  it  to  elevat- 
ed  temperatures  as  in  an  electric  furnace  to  pro- 
vide  a  melt  5.  The  melt  5  is  then  supplied  into  the  inte- 

5  rior  of  the  rotating  rotor  2  which  rotates  at  a  high 
speed,  as  indicated  by  an  arrow  A  shown  in  Figure 
3.  The  melt  5  is  then  subject  to  the  influence  of  the 
centrifugal  force  as  it  rotates  together  with  the  ro- 
tating  rotor  2  while  it  is  retained  in  an  internal  space 

10  defined  by  the  bottom  2a,  the  cylindrical  portion  2b 
and  the  projecting  portion  2c.  The  centrifugal  force 
causes  the  melt  5  to  be  driven  through  the  aper- 
tures  4  formed  in  the  cylindrical  portion  2b  so  as  to 
be  extruded  into  thread  configuration  toward  the  ex- 

15  terior.  At  this  time,  an  annular  gas  stream  B  with  a 
high  speed  is  jetted  downward  from  the  delivery 
port  3  in  surrounding  with  the  rotating  rotor  2,  so 
that  as  the  melt  5  in  the  form  of  threads  are  blown  in 
the  outward  direction,  it  is  dispersed  and  stretched 

20  by  the  gas  stream  B,  whereby  short  thin  inorganic  fi- 
bres  7  are  manufactured. 

In  the  first  embodiment,  rotating  rotor  2  is  coated 
by  a  deposit  8  of  an  erosion  resistant  coating  mate- 
rial.  As  shown,  portions  of  the  surface  of  the  rotat- 

25  ing  rotor  2  which  are  subject  to  direct  contact  with 
the  melt  5,  namely,  the  inner  surface  of  the  bottom 
2a,  both  the  inner  and  the  outer  surface  of  the  cylin- 
drical  portion  2b  and  the  inner  surface  of  the  pro- 
jecting  portion  2c,  are  provided  with  a  deposit  8. 

30  While  not  shown,  it  is  preferred  that  the  inner  sur- 
face  of  the  apertures  4  is  also  coated  with  a  similar 
deposit  8.  In  a  first  aspect  of  the  invention  the  de- 
posit  8  comprises  a  plurality  of  layers  including  a 
base  layer  and  a  top  layer  which  is  deposited  on  the 

35  base  layer,  the  base  layer  which  is  nearer  the  sur- 
face  of  the  rotating  rotor  being  formed  of  either 
metals,  or  metal-ceramics  composite  material,  and 
the  top  layer  being  formed  of  metal-ceramics  com- 
posite  material  or  ceramics.  In  a  second  aspect  of 

40  the  invention  the  deposit  8  comprises  a  plurality  of 
layers  including  a  base  layer,  an  intermediate  layer 
which  is  deposited  on  the  base  layer,  and  a  top  layer 
which  is  deposited  upon  the  intermediate  layer,  the 
base  layer  which  is  nearer  the  surface  of  the  rotat- 

45  ing  rotor  being  formed  of  metals  or  metal-ceramics 
composite  material,  the  intermediate  layer  being 
formed  of  either  metal-ceramics  composite  material 
or  ceramics,  and  the  top  layer  being  formed  of  ei- 
ther  metal-ceramics  composite  material  or  ceramics. 

50  Such  coating  materials  making  up  the  deposit  8 
are  erosion  resistant  and  resist  also  the  high  tem- 
peratures  encountered.  Refractories  may  be  used 
as  the  metal-ceramics  composite  material,  for  exam- 
ple. 

55  Such  coating  materials  include  nickel,  chromium, 
aluminium,  molybdenum,  niobium,  or  cobalt  either 
alone  or  in  alloyed  form;  oxides,  carbides  or  nitrides 
of  tungsten,  zirconium,  boron,  silicon,  aluminium, 
magnesium  or  titanium  either  alone  or  in  admixture  or 

60  as  a  composite  with  metals.  Metals,  ceramics  and 
metal-ceramics  composite  may  be  used  alone,  but  it 
is  also  possible  to  use  them  in  any  desired  combina- 
tion  in  admixture. 

When  spray  coating  the  surface  of  the  rotating 
65  rotor  2  with  the  described  high  temperature,  erosion 

3 



5 EP  0  235  897  B1 6 

resistant  material,  which  may  be  either  alone  or  in 
admixture,  multiple  layers  are  formed.  To  remove 
substantially  the  thermal  strains  which  occur  be- 
tween  the  rotating  rotor  2  and  the  deposit  8  during 
the  heating  and  cooling  cycle  in  operation,  the  sub- 
strate  or  base  layer  which  is  in  direct  contact  with 
the  surface  of  the  rotating  rotor  is  formed  of  a  lay- 
er  comprising  either  metal  or  metal-ceramics  com- 
posite  and  an  intermediate  layer  and/or  top  layer  is 
formed  of  a  metal-ceramics  composite  or  a  ceramics 
layer.  When  the  intermediate  and  the  top  layer  es- 
sentially  comprise  ceramics  material,  a  heat  insulat- 
ing  layer  is  defined  by  a  material  having  a  low  ther- 
mal  conductivity,  thereby  preventing  the  heat  of  the 
melt  from  being  directly  transferred  to  the  rotating 
rotor  2.  In  other  words,  a  temperature  lowering  ef- 
fect  upon  the  rotating  rotor  2  can  be  expected  by 
the  use  of  such  heat  insulating  layer.  This  will  be 
manifest  as  an  improved  useful  life  of  the  rotating 
rotor  2. 

When  the  deposit  8  comprises  two  layers,  includ- 
ing  a  base  layer  and  a  top  layer,  the  base  layer  is 
formed  of  either  a  metal  or  a  metal-ceramics  com- 
posite  material  while  the  top  layer  is  formed  of  either 
a  metal-ceramics  composite  material  or  a  ceramics 
material. 

Where  three  or  more  layers  are  deposited,  that 
is,  where  the  deposit  8  comprises  a  base  layer,  an 
intermediate  layer  and  a  top  layer,  the  base  layer 
which  is  located  nearest  the  surface  of  the  rotating 
rotor  is  formed  of  either  a  metal  or  metal-ceramics 
composite,  the  intermediate  layer  is  formed  of  either 
metal-ceramics  composite  or  ceramics,  and  the  top 
layer  is  formed  of  metal-ceramics  composite  or  ce- 
ramics.  In  addition,  where  a  plurality  of  intermediate 
layers  are  deposited,  each  of  them  may  be  formed 
of  either  metal-ceramics  composite  or  ceramics.  It 
is  to  be  understood  that  each  layer  which  is  used  to 
define  the  base  layer  or  the  intermediate  layer  as 
well  as  the  top  layer  may  be  formed  of  any  desired 
coating  material  including  a  metal,  ceramics  and  met- 
al-ceramics  composite. 

The  high  temperature  erosion  resistant  material 
can  be  spray  coated  on  the  surface  of  the  rotating 
rotor  2  by  a  plasma  spraying  process  in  which  inor- 
ganic  material  is  melted  and  travelled  by  a  hot  and 
high  speed  plasma  stream  and  at  a  sonic,  superson- 
ic  or  subsonic  speed  molten  particles  are  impinged 
upon  the  surface  of  the  rotating  rotor  to  be  deposit- 
ed,  by  a  detonation  process  or  similar  process.  The 
deposit  8  which  is  spray  coated  should  have  a  thick- 
ness  equal  to  or  greater  than  70  \i  (micron)  to 
achieve  its  effectiveness  in  increasing  the  useful 
life  of  the  rotating  rotor  2,  but  it  is  more  preferred 
that  the  thickness  is  in  excess  of  300  n  in  order  to 
provide  a  remarkable  effect. 

The  invention  will  be  more  specifically  described 
with  reference  to  Figure  I  on  the  basis  of  experimen- 
tal  results  obtained  by  the  inventor.  A  first  fiberiz- 
ing  unit  is  prepared  by  forming  the  rotating  rotor  2 
shown  in  Figure  I  with  nickel-chromium  steel  (without 
deposit  8)  so  as  to  have  a  diameter  of  250  mm,  a 
height  I00  mm  and  a  wall  thickness  10  mm,  and  by 
mounting  it  on  the  vertical  rotary  shaft  I.  A  second 
Fiberizing  unit  is  similarly  prepared  by  mounting  on 

the  vertical  rotary  shaft  I  the  rotating  rotor  2  which 
is  the  same  as  that  described  above  for  the  first 
fiberizing  unit  except  that  the  surface  of  the  rotat- 
ing  rotor  which  is  in  direct  contact  with  the  melt  is  de- 

5  posited,  by  a  plasma  spraying  process,  with  the  de- 
posit  8  comprising  a  base  layer  of  nickel  metal  and  a 
top  layer  including  tungsten  carbide,  tungsten, 
chromium,  nickel  composite  and  partially  stabilized 
zirconia  deposited  sequentially  one  over  another. 

10  Each  of  the  cylindrical  portions  2b  of  these  rotat- 
ing  rotors  2  is  formed  with  apertures  4  having  a  di- 
ameter  of  about  I.0  mm  and  which  are  about  5,000  in 
number  (see  Figure  2).  An  arrangement  is  made  to 
supply  a  gas  stream,  which  is  heated  to  high  temper- 

15  atures  by  a  propane  gas  burner,  downward  from  the 
delivery  port  3  in  an  annular  configuration  concen- 
tric  with  the  rotating  rotor  2. 

These  two  units  are  used  to  fiberize  glass  wool 
having  the  composition,  %  by  weight,  using  alumi- 

20  noborosilicates  as  a  raw  material: 

25 

SIO2  68  to  72% 
AI2O3+B2O3  4  to  8% 
CaO  +  MgO  11  to  13% 
NajjO  +  KzO  15  to  17% 
Others  0  to  2% 

In  either  instance,  the  inorganic  raw  material  has 
been  melted  by  heating  it  to  1,4000°C  in  an  electric 
furnace.  The  rotating  rotor  2  is  driven  at  a  numher 
of  revolutions  of  3,000  rpm  for  a  duration  of  72 
hours. 

Fibers  manufactured  with  the  first  fiberizing  unit 
exhibited  diameters  from  2  to  14  n  at  the  start  of  the 
operation  with  a  mean  value  of  10.1  u..  However,  af- 
ter  72  hours  of  operation,  the  diameters  of  the  fib- 
ers  changed  in  a  range  of  2  to  16  n  with  a  mean  val- 
ue  of  11.1  n,  accompanying  a  non-fiberized  particle 
content  of  3  to  5  percent  by  weight. 

On  the  other  hand,  the  fibers  manufactured  with 
the  second  fiberizing  unit  exhibited  diameters  in  a 
range  of  2  to  14  u.  with  a  mean  value  of  10.2  ti  and 
which  did  not  change  with  the  duration  of  operation. 
The  content  of  non-fiberized  particles  remained  ze- 
ro. 

While  an  embodiment  of  the  invention  and  an  ex- 
ample  thereof  have  heen  described,  it  is  found  that 
with  the  apparatus  of  the  invention,  the  deposit  8  is 
in  direct  contact  with  the  molten  inorganic  raw  mate- 
rial  and  insusceptible  to  erosion,  while  the  rotating 
rotor  is  protected  from  such  direct  contact  with  the 
riot  inorganic  material  and  hot  gas.  Consequently, 
as  compared  with  the  prior  art,  an  increased  useful 
ife  of  the  rotating  rotor  is  realized,  and  the  short  in- 
arganic  fibers,  which  are  produced  as  a  product,  do 
lot  increase  in  diameter  inasmuch  as  the  inner  diam- 
3ter  of  the  apertures  do  not  increase.  Accordingly, 
She  quality  of  fibers  produced  is  improved  and 
stablized.  As  mentioned  previously,  the  inner  sur- 
face  of  the  apertures  may  also  be  coated  with  de- 
aosited  layer(s)  of  the  same  or  similar  material, 
'hereby  completely  preventing  any  increase  in  the 

1 
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diameter  of  the  apertures.  The  gas  which  is  jetted 
from  the  delivery  port  3  may  comprise  a  combustion 
gas  that  is  obtained  by  burning  a  fuel,  high  speed  air 
or  steam-heated  to  elevated  temperatures  or  any 
other  desired  gas. 

In  the  described  embodiment,  a  numher  of  aper- 
tures  4  have  been  formed  in  the  rotating  rotor  2, 
but  the  invention  is  feasible  without  the  provision  of 
such  apertures.  Such  procedure  may  be  employed 
to  manufacture  short  fibers  of  rock  wool,  ceramic 
wool  or  the  like.  This  is  illustrated  by  another  em- 
bodiment  of  the  invention  which  is  shown  in  Fig.  4. 
In  this  embodiment,  the  rotary  shaft  1  is  disposed 
horizontally,  with  a  cylindrical  rotating  rotor  2  de- 
tachably  mounted  on  one  end  of  the  shaft  1.  The 
combination  of  the  shaft  1  and  the  rotating  rotor  2 
are  driven  for  rotation  at  high  speed,  as  indicated 
by  an  arrow,  by  a  drive  source,  not  shown.  The  ro- 
tating  rotor  2  may  have  a  diameter  from  100  to  500 
mm  and  an  axial  length  of  cylindrical  portion  from  50 
to  250  mm. 

A  gas  stream  delivery  port  3,  similar  to  that  illus- 
trated  in  Figs.  1  and  3,  are  provided,  and  is  dis- 
posed  close  to  the  outer  periphery  of  the  rotating 
rotor  2  to  the  left  of  a  cylindrical  portion  2d  of  the 
rotating  rotor  2.  As  shown,  the  delivery  port  3  is  an- 
nular  in  configuration  and  is  fixedly  mounted.  The 
delivery  port  3  supplies  a  hot  and  high  speed  gas  or 
a  high  speed  gas  in  an  annular  configuration  con- 
centric  with  the  revolving  member  2  toward  the  cy- 
lindrical  portion  2d,  thereby  blowing  a  melt  off  which 
is  deposited  on  and  rotates  with  the  surface  of  the 
cylindrical  portion  2d,  thus  fiberizing  the  dispersion 
thereof. 

A  deposit  8  is  formed  on  that  surface  of  the  rotat- 
ing  rotor  2  which  is  adapted  to  be  in  contact  with  the 
melt,  such  as  the  outer  surface  of  the  cylindrical 
portion  2d,  for  example.  The  deposit  8  is  similar  to 
that  mentioned  in  connection  with  the  first  embodi- 
ment. 

In  this  embodiment,  the  rotary  shaft  1  is  disposed 
horizontally,  but  the  shaft  1  may  assume  an  inclined 
position.  In  addition,  while  a  single  rotating  rotor  2  is 
mounted  on  the  shaft  1,  a  plurality  of  rotating  rotors 
such  as  4  rotors  system  may  be  mounted  on  each 
corresponding  shaft.  When  manufacturing  short  in- 
organic  fibers  of  rock  wool  or  the  like  using  such 
apparatus  as  shown  in  Fig.  4,  a  hot  melt  is  fed  onto 
the  surface  of  the  outer  periphery  of  the  cylindrical 
portion  2d  of  the  rotating  rotor  2  which  rotates  at  a 
high  speed,  as  indicated  by  an  arrow  A  in  Fig.  4. 
Thereupon,  the  melt  is  deposited  and  clings  to  the 
surface  of  the  cylindrical  portion  2d  and  rotates  at 
high  speed  by  the  rotation  of  the  rotating  rotor  2. 
Since  the  rotating  rotor  2  is  surrounded  by  an  annu- 
lar  gas  stream  B  of  a  high  speed,  which  is  blown  off 
approximately  parallel  with  the  axis  of  the  rotating 
rotor,  the  melt  is  stretched  to  form  thin  fibers  7.  It 
will  be  seen  that  since  the  deposit  8  is  formed  on  the 
surface  of  the  cylindrical  portion  2d  of  the  rotating 
rotor  2,  such  deposit  8,  rather  than  the  rotating  ro- 
tor  2  itself,  is  in  direct  contact  with  the  molten,  hot 
inorganic  raw  material,  whereby  the  rotating  rotor  is 
protected  from  direct  contact  with  the  hot  material 
and  thus  is  not  susceptible  to  erosion  by  the  materi- 

al.  Accordingly,  the  surface  of  the  cylindrical  por- 
tion  2d  cannot  be  eroded  to  result  in  an  uneven  sur- 
face  and  an  increased  useful  life  of  the  rotating  ro- 
tor  2  is  achieved.  Accordingly,  if  the  rotating  rotor 

5  2  is  operated  over  a  prolonged  period  of  time,  it  is 
assured  that  the  melt  will  sufficiently  cling  to  the  ro- 
tating  rotor  2  to  result  in  a  uniform  distribution  of  di- 
ameters  of  the  fibers  produced  as  a  product.  In  ad- 
dition,  an  increase  in  the  content  of  non-fiberized 

10  particles  is  avoided,  thus  enabling  a  uniform  quality 
of  the  fiber  product  to  be  maintained. 

Claims 

15  1.  An  apparatus  for  manufacturing  short  inorgan- 
ic  fibres  (7)  including  a  rotating  rotor  (2)  adapted  to 
receive  molten  inorganic  raw  material  (5)  supplied 
thereto,  and  as  gas  stream  delivery  port  (3)  dis- 
posed  surrounding  the  rotating  rotor,  the  surface 

20  of  the  rotating  rotor  (2)  which  is  in  direct  contact 
with  the  melt  being  coated  by  a  deposit  (8)  of  an  ero- 
sion  resistant  coating  material,  characterized  in 
that  the  deposit  comprises  a  plurality  of  layers  in- 
cluding  a  base  layer  and  a  top  layer  which  is  deposit- 

25  ed  on  the  base  layer,  the  base  layer  which  is  nearer 
the  surface  of  the  rotating  rotor  being  formed  of  ei- 
ther  metals,  or  metal-ceramics  composite  material, 
and  the  top  layer  being  formed  of  metal-ceramics 
composite  material  or  ceramics. 

30  2.  An  apparatus  for  manufacturing  short  inorgan- 
ic  fibres  (7)  including  a  rotating  rotor  (2)  adapted  to 
receive  molten  inorganic  raw  material  (5)  supplied 
thereto,  and  a  gas  stream  delivery  port  (3)  disposed 
surrounding  the  rotating  rotor,  the  surface  of  the 

35  rotating  rotor  (2)  which  is  in  direct  contact  with  the 
melt  being  coated  by  a  deposit  (8)  of  an  erosion  re- 
sistant  coating  material,  characterized  in  that  the 
deposit  comprises  a  plurality  of  layers  including  a 
base  layer,  an  intermediate  layer  which  is  deposited 

40  on  the  base  layer,  and  a  top  layer  which  is  deposited 
upon  the  intermediate  layer,  the  base  layer  which  is 
nearer  the  surface  of  the  rotating  rotor  being 
formed  of  metals  or  metal-ceramics  composite  mate- 
rial,  the  intermediate  layer  being  formed  of  either 

45  metal-ceramics  composite  material  or  ceramics,  and 
the  top  layer  being  formed  of  either  metal-ceramics 
composite  material  or  ceramics. 

3.  An  apparatus  according  to  daim  2  in  which  the 
intermediate  layer  comprises  a  plurality  of  layers 

50  each  of  which  comprises  either  metal-ceramics  com- 
posite  material  or  ceramics. 

4.  An  apparatus  according  to  any  of  claims  1  to  3 
in  which  the  metals,  ceramics,  and  metal-ceramics 
composite  material  include  nickel,  chromium,  alumini- 

55  um,  molybdenum,  niobium  or  cobalt  either  alone  or  in 
alloyed  form;  oxides,  carbides  and  nitrides  of  tung- 
sten,  zirconium,  boron,  silicon,  aluminium,  magnesi- 
um  and  titanium  either  alone  or  in  admixture  or  as  a 
composite  with  metals. 

60  5.  An  apparatus  according  to  any  one  of  the  pre- 
ceding  claims  in  which  the  high  temperature  erosion 
resistant  coating  material  is  coated  on  the  surface 
of  the  rotating  rotor  (2)  by  a  plasma  spraying  pro- 
cess. 

65  6.  An  apparatus  according  to  any  one  of  the  pre- 

5 
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ceding  claims  in  which  the  deposit  which  is  coated  on 
the  surface  of  rotating  rotor  (2)  has  a  thickness 
equal  to  or  greater  than  70  u. 

7.  An  apparatus  according  to  claim  6  in  which  the 
deposit  has  a  thickness  equal  to  or  greater  than  300 
H- 

8.  An  apparatus  according  to  any  one  of  the  pre- 
ceding  claims  in  which  the  rotating  rotor  (2)  compris- 
es  a  cylindrical  portion  (2b)  and  a  bottom  (2a)  with  a 
rotary  shaft  (1)  being  connected  to  the  central  por- 
tion  of  the  bottom,  the  inorganic  raw  material  (5)  be- 
ing  supplied  into  the  interior  of  the  rotating  rotor 
and  the  upper  end  (2c)  of  the  cylindrical  portion  be- 
ing  formed  with  a  portion  which  projects  radially  in- 
ward  from  the  upper  end  all  around  its  perimeter. 

9.  An  apparatus  according  to  claim  8  in  which  the 
cylindrical  portion  (2b)  of  the  rotating  rotor  (2)  is 
formed  with  a  number  of  apertures  (4)  extending 
therethrough,  the  inner  surface  of  the  apertures 
being  coated  with  erosion-resistant  coating  material. 

10.  An  apparatus  according  to  claim  1  or  claim  2  in 
which  the  rotating  rotor  (2)  is  cylindrical  in  configu- 
ration  and  the  inorganic  raw  material  (5)  is  supplied 
to  the  surface  of  the  outer  periphery  of  the  cylindri- 
cal  portion. 

1  1  .  An  apparatus  according  to  any  one  of  the  pre- 
ceding  claims  in  which  the  gas  stream  delivery  port 
(3)  is  annular  in  configuration  and  is  fixedly  mounted 
adjacent  to  the  rotating  rotor  (2)  so  as  to  cause  a 
gas  stream  (B)  to  blow  a  melt  (5)  supplied  to  the  ro- 
tating  rotor  away. 

Revendications 

1.  Dispositif  pour  fabriquer  des  fibres  inorgani- 
ques  courtes  (7),  comportant  un  rotor  (2)  adapte 
pour  recevoir  une  matiere  brute  inorganique  fondue 
(5)  qui  y  est  fournie,  et  un  orifice  de  distribution  de 
courant  gazeux  (3)  dispose  de  facon  a  entourer  le 
rotor,  la  surface  du  rotor  (2)  qui  est  en  Contact  di- 
rect  avec  la  matiere  fondue  elant  enrobee  d'un  de- 
pot  (8)  d'une  matiere  d'enrobage  resistant  a  I'ero- 
sion,  caracterise  en  ce  que  le  depot  comprend  une 
plurality  de  couches,  incluant  une  couche  de  base 
et  une  couche  superieure  qui  est  deposee  sur  la 
couche  de  base,  la  couche  de  base  qui  est  plus  pro- 
che  de  la  surface  du  rotor  etant  formee  soit  d'un  me- 
tal  ou  d'une  matiere  composite  m&al-ceramique,  et 
la  couche  superieure  etant  formee  soit  d'une  matie- 
re  composite  metal-ceramique,  soit  d'une  ceramique. 

2.  Dispositif  pour  fabriquer  des  fibres  inorgani- 
ques  courtes  (7),  comportant  un  rotor  (2)  adapte 
pour  recevoir  une  matiere  brute  inorganique  fondue 
(5)  qui  y  est  fournie,  et  un  orifice  de  distribution  de 
courant  gazeux  (3)  dispose  en  entourant  le  rotor,  la 
surface  du  rotor  (2)  qui  est  en  contact  direct  avec 
la  matiere  fondue  etant  enrobee  d'un  depot  (8)  d'une 
matiere  d'enrobage  resistant  a  I'erosion,  caracteri- 
se  en  ce  que  le  depot  comprend  une  pluralite  de  cou- 
ches,  incluant  une  couche  de  base,  une  couche  in- 
termediaire  qui  est  deposee  sur  la  couche  de  base, 
et  une  couche  superieure  qui  est  deposee  sur  la 
couche  intermediaire,  la  couche  de  base  qui  est  plus 
proche  de  la  surface  du  rotor  etant  formee  d'un  me- 

tal  ou  d'une  matiere  composite  metal-ceramique,  la 
couche  intermediaire  etant  formee  soit  d'une  matie- 
re  composite  metal-ceramique,  soit  d'une  cerami- 
que,  et  la  couche  superieure  etant  formee  soit  d'une 

5  matiere  composite  metal-ceramique,  soit  d'une  cera- 
mique. 

3.  Appareil  selon  la  revendication  2,  dans  lequel 
la  couche  intermediaire  comprend  une  pluralite  de 
couches,  chacune  desquelles  comprenant  soit  une 

10  matiere  composite  metal-ceramique,  soit  une  cerami- 
que. 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  dans  lequel  le  metal,  la  ceramique  et  la 
matiere  composite  metal-ceramique  incluent  du  nick- 

15  el,  du  chrome,  de  I'aluminium,  du  molybdene,  du  nio- 
bium  ou  du  cobalt,  soit  seuls  ou  sous  forme  alliee; 
des  oxydes,  carbures  et  nitrures  de  tungstene,  zir- 
conium,  bore,  silicium,  aluminium,  magnesium  et  tita- 
ne,  soit  seuls  ou  en  melange  ou  sous  forme  d'un 

20  composite  avec  des  metaux. 
5.  Dispositif  selon  I'une  quelconque  des  revendi- 

cations  precedentes,  dans  lequel  la  matiere  d'enro- 
bage  resistant  a  Perosion  et  a  des  temperatures  ele- 
vens  est  pulverisee  sur  la  surface  du  rotor  (2)  par 

25  un  procede  de  pulverisation  a  plasma. 
6.  Dispositif  selon  I'une  quelconque  des  revendi- 

cations  precedentes,  dans  lequel  le  depot  qui  est 
prevu  sur  la  surface  du  rotor  (2)  presente  une 
epaisseur  egale  ou  superieure  a  70  microns. 

30  7.  Dispositif  selon  la  revendication  6,  dans  lequel 
le  depot  presente  une  epaisseur  egale  ou  superieu- 
re  a  300  microns. 

8.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  rotor  (2)  com- 

35  prend  une  partie  cylindrique  (2b)  et  un  fond  (2a),  un 
arbre  rotatif  (1)  etant  relie  a  la  partie  centrale  du 
fond,  la  matiere  brute  inorganique  (5)  etant  fournie 
a  I'interieur  du  rotor  et  I'extremite  superieure  (2c)  de 
la  partie  cylindrique  comportant  une  partie  qui  fait 

40  saillie  radialement  interieurement  de  I'extremite  su- 
perieure  tout  autour  de  son  perimetre. 

9.  Dispositif  selon  la  revendication  8,  dans  lequel 
la  partie  cylindrique  (2b)  du  rotor  (2)  comporte  un 
certain  nombre  d'ouvertures  (4)  la  traversant,  la 

45  surface  interne  des  ouvertures  etant  enrobee 
d'une  matiere  d'enrobage  resistant  a  i'erosion. 

10.  Dispositif  selon  la  revendication  1  ou  la  reven- 
dication  2,  dans  lequel  le  rotor  (2)  est  de  configura- 
tion  cylindrique  et  la  matiere  brute  inorganique  (5) 

50  est  fournie  a  la  surface  de  la  penpherie  externe  de 
la  partie  cylindrique. 

11.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  I'orifice  de  distri- 
bution  de  courant  gazeux  (3)  est  de  configuration 

55  annulaire  et  est  monte,  de  facon  fixe,  de  facon  adja- 
cente  au  rotor  (2)  de  sorte  qu'un  courant  de  gaz  (B) 
projette  la  matiere  fondue  (5)  fournie  au  rotor. 

60  Patentanspriiche 

1.  Vorrichtung  zur  Herstellung  kurzer  anorgani- 
scher  Fasern  (7),  die  einen  Drehrotor  (2)  aufweist, 
der  ein  diesem  zugefuhrtes  geschmolzenes  anorga- 

65  nisches  Rohmaterial  aufnehmen  kann,  und  eine  Gas- 
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stromzufuhroffnung  (3)  aufweist,  die  urn  den 
Drehrotor  herum  angeordnet  ist,  wobei  diejenige 
Oberflache  des  Drehrotors  (2),  die  mit  der  Schmel- 
ze  in  unmittelbarer  Beruhrung  steht,  mit  einer  Abla- 
gerung  (8)  aus  einem  erosionsbestandigen  Be- 
schichtungsmaterial  beschichtet  ist,  dadurch  ge- 
kennzeichnet,  daB  die  Ablagerung  mehrere  Schich- 
ten  umfaBt,  einschlieBlich  einer  Grundschicht  und 
einer  auf  der  Grundschicht  abgelagerten  Deck- 
schicht,  wobei  die  der  Oberflache  des  Drehrotors 
naherliegende  Grundschicht  aus  Metallen  oder  aus 
einem  zusammengesetzten  Metall-Keramikmaterial 
gebildet  ist  und  wobei  die  Deckschicht  aus  einem  zu- 
sammengesetzten  Metall-Keramikmaterial  oder  aus 
Keramik  gebildet  ist. 

2.  Vorrichtung  zur  Herstellung  kurzer  anorgani- 
scher  Fasem  (7),  die  einen  Drehrotor  (2)  aufweist, 
der  ein  diesem  zugefuhrtes  geschmolzenes  anorga- 
nisches  Rohmaterial  aufnehmen  kann,  und  eine  Gas- 
stromzufuhrSffnung  (3)  aufweist,  die  urn  den 
Drehrotor  herum  angeordnet  ist,  wobei  diejenige 
Oberflache  des  Drehrotors  (2),  die  mit  der  Schmel- 
ze  in  unmittelbarer  Beruhrung  steht,  mit  einer  Abla- 
gerung  (8)  aus  einem  erosionsbestandigen  Be- 
schichtungsmaterial  beschichtet  ist,  dadurch  ge- 
kennzeichnet,  daB  die  Ablagerung  mehrere 
Schichten  umfaBt,  einschlieBlich  einer  Grund- 
schicht,  einer  auf  der  Grundschicht  abgelagerten 
Zwischenschicht  und  einer  auf  der  Zwischen- 
schicht  abgelagerten  Deckschicht,  wobei  die  der 
Oberflache  des  Drehrotors  naherliegende  Grund- 
schicht  aus  Metall  oder  einem  zusammengesetzten 
Metall-Keramikmaterial  gebildet  ist,  die  Zwischen- 
schicht  aus  einem  zusammengesetzten  Metall-Kera- 
mikmaterial  oder  Keramik  gebildet  ist  und  wobei  die 
Deckschicht  aus  einem  zusammengesetzten  Metall- 
Keramikmaterial  oder  Keramik  gebildet  ist. 

3.  Vorrichtung  nach  Anspruch  2,  wobei  die  Zwi- 
schenschicht  mehrere  Schichten  umfaBt,  die  jeweils 
aus  einem  zusammengesetzten  Metall-Keramikmate- 
rial  oder  aus  Keramik  bestehen. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
wobei  das  Metall,  die  Keramik  und  das  zusammenge- 
setzte  Metall-Keramikmaterial  Nickel,  Chrom,  Alu- 
minium,  Molybden,  Niob  oder  Kobalt  entweder  allein 
oder  in  legierter  Form;  Oxide,  Karbide  und  Nitride 
aus  Wolfram,  Zirkon,  Bor,  Silikon,  Aluminium,  Ma- 
gnesium  und  Titan  entweder  allein  oder  als  Zuschlag 
oder  als  Metallgemisch  umfassen. 

5.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  wobei  das  bei  hoher  Temperatur  ero- 
sionsbestandige  Beschichtungsmaterial  durch  ein 
Plasmaspruhverfahren  auf  die  Oberflache  des 
Drehrotors  (2)  aufgebracht  ist. 

6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  wobei  die  auf  die  Oberflache  des 
Drehrotors  (2)  abgelagerte  Beschichtung  eine 
Dicke  von  gleich  oder  mehr  als  70  urn  hat. 

7.  Vorrichtung  nach  Anspruch  6,  wobei  die  Abla- 
gerung  eine  Dicke  von  gleich  oder  mehr  als  300  urn 
hat. 

8.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  wobei  der  Drehrotor  (2)  einen  zylindri- 
schen  Bereich  (2b)  und  einen  Boden  (2a)  mit  einer 
Drehwelle  (1)  umfaBt,  die  mit  dem  zentralen  Bereich 

des  Bodens  verbunden  ist,  wobei  das  anorganische 
Rohmaterial  (5)  in  das  Innere  des  Drehrotors  zuge- 
fuhrt  wird  und  wobei  das  obere  Ende  (2c)  des  zylin- 
drischen  Bereichs  mit  einem  Bereich  ausgebildet  ist, 

5  der  von  dem  oberen  Ende  uber  seinen  gesamten 
Umfang  radial  nach  innen  vorspringt. 

9.  Vorrichtung  nach  Anspruch  8,  wobei  der  zylin- 
drische  Bereich  (2b)  des  Drehrotors  mit  einer  An- 
zahl  von  diesen  durchsetzenden  Offnungen  (4) 

10  ausgebildet  ist,  wobei  die  Innenflache  der  Offnun- 
gen  mit  einem  erosionsbestandigen  Beschichtungs- 
material  beschichtet  ist. 

10.  Vorrichtung  nach  Anspruch  1  oder  2,  wobei 
der  Drehrotor  (2)  zylindrisch  geformt  ist  und  wobei 

15  das  anorganische  Rohmaterial  (5)  auf  die  Flache 
des  AuBenumfangs  des  zylindrischen  Bereichs  auf- 
gebracht  wird. 

1  1  .  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  wobei  die  Gasstromzufuhrfiffnung  (3) 

20  ringformig  und  neben  dem  Drehrotor  (2)  fest  ange- 
ordnet  ist,  damit  ein  Gasstrom  (B)  eine  dem  Drehro- 
tor  (2)  zugefuhrte  Schmeize  (5)  wegblast. 
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