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@)  Process  for  producing  a  ceramic  fiber  blanket. 

  A  process  for  producing  a  ceramic  fiber  blanket  is  dis- 
closed.  The  process  comprises  the  steps  of  preparing  a 
laminar  pile  of  ceramic  fibers  that  comprise  35  to  65%  by 
weight  of  alumina,  35  to  65%  by  weight  of  silica,  less  than 
10%  by  weight  of  another  metal  oxide  and  a  lubricant, 
superimposing  a  web  of  organic  fibers  on  one  or  both  sides 
of  the  pile,  punching  the  resulting  assembly  with  barbed 
needles,  and  removing  the  lubricant.  The  ceramic  fiber 
blanket  has  a  uniform  thickness  and  a  tensile  strength  high 
enough  to  withstand  rough  handling. 



FIELD  OF  THE  INVENTION 

T h e  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p r o c e s s   f o r   p r o d u c i n g  

a  c e r a m i c   f i b e r   b l a n k e t ,   and   more   p a r t i c u l a r l y   to   a  s i m p l e   p r o c e s s  

f o r   m a k i n g   a  c e r a m i c   f i b e r   b l a n k e t   h a s   a d e q u a t e   s t r e n g t h .  

BACKGROUND  OF  THE  INVENTION 

A  p r o c e s s   f o r   p r o d u c i n g   a  c e r a m i c   f i b e r   b l a n k e t   c o m p r i s i n g  

a l u m i n a   and  s i l i c a   i s   d i s c l o s e d   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  1 5 3 / 6 5 .   In  t h i s   p r o c e s s ,   a  f i n e   f a l l i n g   s t r e a m   o f   m o l t e n  

k a o l i n   o r   l i k e   m a t e r i a l   i s   c o n v e r t e d   i n t o   s t a p l e   f i b e r s   by  b l o w -  

i n g ,   s p i n n i n g   o r   o t h e r   s u i t a b l e   m e t h o d ,   t h e   f i l a m e n t s   a r e   b l e n d e d  

w i t h   a  l u b r i c a n t ,   a n d   a  web  o f   t h e   b l e n d   i s   p l a c e d   on  a  b e l t   c o n -  

v e y o r   and   p r e s s e d   b e t w e e n   w i r e   s c r e e n s   as  i t   i s   h e a t e d   t o   e v a p o r a t e  

t h e   l u b r i c a n t .   In   a  web  of   f i b e r s   t h a t   h a s   b e e n   s i m p l y   c o m p r e s s e d  

w i t h o u t   b l e n d i n g   t h e   f i b e r s   w i t h   a  l u b r i c a n t ,   t h e   i n d i v i d u a l   f i b e r s  

a r e   n o t   i n t e r l i n k e d   w i t h   e a c h   o t h e r  a n d   d i s i n t e g r a t e   e a s i l y ,   so  t h e  

web  p r o v i d e s   o n l y   a  l a m i n a r   s t r u c t u r e  o f   a  v e r y   low  s t r e n g t h   t h a t  

i s   d i f f i c u l t   to   h a n d l e .   B u t  i f   a  web  of   f i b e r s   t r e a t e d  w i t h   a  

l u b r i c a n t   i s   c o m p r e s s e d   as  i t   i s : - h e a t e d   to   r e m o v e   t h e   l u b r i c a n t ,  

t h e   f i b e r s   r e m a i n   i n t e r l i n k e d   w i t h   e a c h   o t h e r   a f t e r   t h e   c o m p r e s s i o n  

and   p r o v i d e  a   l a m i n a r   s t r u c t u r e   t h a t   h a s   s t r e n g t h   h i g h   e n o u g h   t o  

w i t h s t a n d   s u b s e q u e n t   h a n d l i n g .  

W h e n  a   c e r a m i c  f i b e r   b l a n k e t   n o t   m o r e   t h a n   a b o u t   5  mm 

t h i c k   i s   p r o d u c e d   by  t h i s   c o n v e n t i o n a l   m e t h o d ,   a  m e s h e d   o r  r o l l e r  

c o n v e y o r   i s   u s e d   to   f a c i l i t a t e   t h e   e v a p o r a t i o n   o f   t h e   l u b r i c a n t  

d u r i n g   c o m p r e s s i o n ,   and  as  a  r e s u l t ,   in   c a s e   o f   t h e   m e s h e d  

c o n v e y o r   a  r e p l i c a   o f   t h e   mesh   p a t t e r n   i s   l e f t   on  b o t h   s u r f a c e s  

of   t h e   b l a n k e t   and  t h e   r e c e s s e d  p a r t   i s   so  t h i n   t h a t   i t   c an   b e  



s e e n   t h r o u g h ,   w h i l e   in   c a s e   o f   t h e   r o l l e r   c o n v e y o r   t h e r e   p r o v i d e s  

an  e r r o r   in   t h e   d i m e n s i o n   of   t h e   b l a n k e t ,   as  t h e   p r o c e s s   i s  

c a r r i e d   o u t   i n   t h e   h e a t e d   c o n d i t i o n .   To  e l i m i n a t e   t h i s   p r o b l e m  

and   p r o v i d e   a  u n i f o r m l y   t h i n   b l a n k e t ,   f i b e r s   s u f f i c i e n t l y   s h o r t  

t o   be  u n i f o r m l y   d i s p e r s e d   i n   w a t e r   a r e   d i s p e r s e d   in   w a t e r   in   t h e  

p r e s e n c e   o f   a  b i n d e r   and  a  s h e e t   of   c e r a m i c   f i b e r   i s   p r o d u c e d   b y  

t h e   c o n v e n t i o n a l   p a p e r - m a k i n g   m e t h o d .   T h i s   w e t   p r o c e s s   h o w e v e r  

n e e d s   much  l a b o r   and   h a s   low  f i b e r   u t i l i t y   due   t o  l o s s   o f   f i b e r  

d u s t   t h a t   a c c o m p a n i e s   t h e   f i b e r   c u t t i n g   s t e p .  

SUMMARY  OF  THE  INVENTION 

T h e r e f o r e ,   t h e   p r i m a r y   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n  

i s   to   p r o v i d e   a  s i m p l e   p r o c e s s   f o r   m a k i n g   a  c e r a m i c   f i b e r   b l a n k e t  

w h i c h   h a s   a d e q u a t e   s t r e n g t h .  

To  a t t a i n   t h i s   o b j e c t ,  i n   t h e   p r e s e n t   i n v e n t i o n ,   f i r s b  

a  l a m i n a r   p i l e   o f   c e r a m i c   f i b e r s   i s   made  t h a t   c o m p r i s e   3 5  t o  

6 5  w t %   o f   a l u m i n a ,   35  to   65  wt%  of   s i l i c a ,   l e s s   t h a n   10  wt%  o f  

a n o t h e r   m e t a l   o x i d e   and   a  l u b r i c a n t .   T h e n ,   a  web  o f   o r g a n i c  

f i b e r s   i s   s u p e r i m p o s e d   on  o n e   or   b o t h   s i d e s   o f   t h e   p i l e ,   t h e  

r e s u l t i n g   a s s e m b l y   i s   p u n c h e d  w i t h  b a r b e d   n e e d l e s ,  a n d  t h e n  

t h e   l u b r i c a n t   i s   r e m o v e d .  

DETAILED  DESCRIPTION  OF  T H E  I N V E N T I O N  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  4 3 9 4 6 / 7 7  d e s c r i b e s   a  

p r o c e s s   f o r   m a k i n g   a  c e r a m i c   f i b e r   b l a n k e t   w h e r e i n   a  l a m i n a r   p i l e  

o f   c e r a m i c   f i b e r s   t r e a t e d   w i t h  a  l u b r i c a n t   i s   p u n c h e d   w i t h   b a r b e d  

n e e d l e s   and   t h e n   t h e   l u b r i c a n t   i s   r e m o v e d   u n d e r   p r e s s u r e .   T h i s  

p r o c e s s   p r o v i d e s  a   p r o d u c t   h a v i n g   a  g r e a t e r   t e n s i l e   s t r e n g t h  

t h a n   t h e   b l a n k e t   made   by  r e m o v i n g   t h e   l u b r i c a n t   u n d e r   p r e s s u r e  

w i t h o u t   n e e d l e   p u n c h i n g .   Bu t   e v e n   t h i s   m e t h o d   d o e s   n o t   p r o v i d e  



a  u n i f o r m l y   t h i n   b l a n k e t   s i n c e   t h e   m e s h e d  o r   r o l l e r   c o n v e y o r   a s  

a b o v e   m e n t i o n e d   i s   u s e d   as  m e a n s   to  c o m p r e s s   t h e   p i l e   d u r i n g  

e l i m i n a t i o n   of   t h e   l u b r i c a n t .   F u r t h e r m o r e ,   i f   more   t h a n   4 0  

n e e d l e s   a r e   p u n c h e d   t h r o u g h   an  a r e a   of   one   s q u a r e   c e n t i m e t e r   i n  

an  a t t e m p t   to   p r o v i d e   a  g r e a t e r   t e n s i l e   s t r e n g t h ,   t h e   p i l e   i s  

s t r e t c h e d   in   f o u r   d i r e c t i o n s   and  r u p t u r e s .   A  t h i n   p i l e   h a s  

i n h e r e n t l y   s m a l l e r   t e n s i l e   s t r e n g t h   t h a n   a  t h i c k   one   and  i n c r e a s -  

i n g   t h e   p u n c h i n g   d e n s i t y   to   p r o v i d e   t h e   t h i n   p i l e   w i t h   t h e   s a m e  

t e n s i l e   s t r e n g t h   as   t h a t   o f   t h e   t h i c k   one   o n l y   r e s u l t s   in   a  

r u p t u r e d   b l a n k e t .  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   (OPI)  No.  7 7 6 6 5 / 7 5   ( t h e  

s y m b o l   OPI  h e r e   u s e d   m e a n s   an  u n e x a m i n e d   p u b l i s h e d   J a p a n e s e   p a t e n t  

a p p l i c a t i o n )   d e s c r i b e s   a  m e t h o d   of   p u n c h i n g   b a r b e d   n e e d l e s   t h r o u g h  

a  ma t   of   i n o r g a n i c   n o n w o v e n   f i b e r s   t h a t   i s   f r e e   f r o m   a  l u b r i c a n t  

and   and   on  w h i c h   a  web  o f   o r g a n i c   n o n w o v e n   f i b e r s   i s   s u p e r i m p o s e d .  

In  t h i s   m e t h o d   t h e   ma t   o f   n o n w o v e n   i n o r g a n i c   f i b e r s   i s   sewn  w i t h  

o r g a n i c   f i b e r s ,   and   as   m e n t i o n e d   on  p a g e   5,  u p p e r   r i g h t   c o l u m n ,  

l i n e s   1 4  -   18  o f   t h e   p u b l i s h e d   s p e c i f i c a t i o n ,   t h e   mat   o f   t h e  

i n o r g a n i c   f i b e r s   w i l l   r e t u r n   to   i t s   i n i t i a l   b u l k   d e n s i t y   b y  

i t s e l f   a f t e r   t h e   o r g a n i c   f i b e r s  a r e   e l e m i n a t e d .   T h e r e f o r e ,   t h e  

c i t e d   p a r t   o f   OPI  No.  7 7 6 6 5 / 7 5   s h o w s   t h a t   t h i s   m e t h o d   d o e s   n o t  

c a u s e   t h e   i n o r g a n i c   f i b e r s   to   be  i n t e r l i n k e d   w i t h   e a c h   o t h e r . .  

I t   h a s   now  b e e n   t h a t   i f   a  web  o f   o r g a n i c   f i b e r s   i s  

s u p e r i m p o s e d   on  one  o r   b o t h   s u r f a c e s   o f   a  l a m i n a r   p i l e   of   c e r a m i c  

f i b e r s   c o n t a i n i n g   a  l u b r i c a n t ,   more   n e e d l e s   can   be  p u n c h e d   t h r o u g h  

a  u n i t   a r e a   of   t h e   p i l e   t h a n   in   t h e   m e t h o d   of   J a p a n e s e   P a t e n t  

P u b l i c a t i o n   No.  4 3 9 4 6 / 7 7   w i t h o u t   r u p t u r i n g   t h e   p i l e .   I t   h a s   a l s o  

b e e n   f o u n d   t h a t   i f   t h e   l u b r i c a n t   i s   r e m o v e d   f r o m   t h e   p u n c h e d  

p i l e   w i t h o u t   a p p l i c a t i o n   o f   p r e s s u r e   and   i f   t h e   web  of  o r g a n i c  

f i b e r s   i s   s u b s e q u e n t l y   r e m o v e d ,   a  b l a n k e t   or   f e l t   t h a t   r e t a i n s  



t h e   i n t e r l i n k s   b e t w e e n   t h e   i n d i v i d u a l   c e r a m i c   f i b e r s   p r o v i d e d   b y  

t h e   n e e d l e   p u n c h i n g   i s   p r o d u c e d .  

I f   o n l y   a  l a m i n a r   p i l e   o f   c e r a m i c   f i b e r s   c o n t a i n i n g   a  

l u b r i c a n t   i s   p u n c h e d   w i t h   more   t h a n   40  n e e d l e s   p e r   s q u a r e   c e n t i -  

m e t e r ,   t h e   p i l e   r u p t u r e s ,   b u t   a c c o r d i n g   to  t h e   p r o c e s s   of   t h e  

p r e s e n t   i n v e n t i o n ,   no  s u c h   r u p t u r e   o c c u r s   e v e n   i f   t h e   p u n c h i n g  

d e n s i t y   i s   more   t h a n   40  n e e d l e s / c m 2 .   T h i s   i s   p r o b a b l y  b e c a u s e  

t h e   o r g a n i c   f i b e r s   d r a w n   i n t o   t h e   p i l e   of   c e r a m i c   f i b e r s   w i t h   t h e   j 

n e e d l e s   a b s o r b   t h e   i m p a c t   of   t h e   n e e d l e s   and  p r e v e n t   t h e   c e r a m i c  

f i b e r s   f r o m   b r e a k i n g   a p a r t .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   i f  a   l u b r i c a n t   i s  

r e m o v e d   f r o m   t h e   l a m i n a r   p i l e   o f   p u n c h e d   c e r a m i c   f i b e r s   i n   t h e  

a b s e n c e   o f   p r e s s u r e   and  i f   t h e   web  o f   o r g a n i c   f i b e r s   i s   t h e n  

r e m o v e d   by  i n c i n e r a t i o n ,   t h e   b u l k   d e n s i t y   of   t h e   p i l e   w i l l   n o t  

r e t u r n   to   t h e   i n i t i a l   v a l u e   b e f o r e   t h e   p u n c h i n g   and   t h e   r e s u l t i n g  

p r o d u c t   r e t a i n s   t h e   e f f e c t   o f   t h e   p u n c h i n g   and   h a s   a  g r e a t   t e n s i l e  

s t r e n g t h .   T h i s   i s   p r o b a b l y   b e c a u s e   t h e   l u b r i c a n t   i s   r e m o v e d   f r o m  .  

t h e   l a m i n a r   p i l e   o f   c e r a m i c   f i b e r s   t h a t   a r e   sewn  t i g h t l y   w i t h   t h e  

o r g a n i c   f i b e r s   and   p r e s s u r e   i s   n o t   p a r t i c u l a r l y   n e e d e d   t o   r e t a i n  

t h e   p u n c h i n g   e f f e c t  g i v e n   t h e   c e r a m i c   f i b e r s .  

F a t s   and   o i l s   a r e   g e n e r a l l y   u s e d   as  t h e   l u b r i c a n t  i n   1 

t h e   p r e s e n t   i n v e n t i o n .   They   a r e   e v a p o r a t e d   f r o m   t h e   p i l e   o f  

c e r a m i c   f i b e r s   by  h e a t i n g   b e f o r e  t h e   o r g a n i c   f i b e r s   a r e   i n c i n e r a t e d ,  

and   t h r o u g h o u t   t h e   e v a p o r a t i o n   o f   t h e   l u b r i c a n t ,   t h e   o r g a n i c  

f i b e r s   r e t a i n  t h e i r   e f f e c t   to   c l a m p   t h e   c e r a m i c   f i b e r s .  

The  web  o f   o r g a n i c   f i b e r s   i s   g e n e r a l l y   made  b y  a   c a r d -  

i n g   s t a p l e   f i b e r s   of   a  f i n e n e s s   o f   u s u a l l y   1 . 5   to   5  d e n i e r s   w h i c h  

a r e   30  t o   100  mm  l o n g ,   and   t h e   web  c a n   h a v e   a  d e n s i t y   o f   30  g / m 2  

o r   m o r e .   The  c a r d e d   web  c a n   be  i m m e d i a t e l y   u s e d   i n   t h e   p r e s e n t  

i n v e n t i o n ,   b u t   more   p r e f e r a b l y ,   f o r   a s s u r i n g   e a s y   h a n d l i n g ,   t h e  



web  i s   p u n c h e d   by  b a r b e d   n e e d l e s ,   and   a  web  h a v i n g   a  d e n s i t y   o f  

30  g/m2  can   be  u s e d   w i t h   s a t i s f a c t o r y   r e s u l t s .   A c c o r d i n g   to  t h e  

p r o c e s s   of   t h e   p r e s e n t   i n v e n t i o n ,   a  c e r a m i c   f i b e r   b l a n k e t   h a v i n g  

a  s a t i s f a c t o r y   t e n s i l e   s t r e n g t h   and  a  u n i f o r m   t h i c k n e s s   of   5  mm 

or   l e s s   can   be  p r o d u c e d   by  p u n c h i n g   t h e   a b o v e   c h a r a c t e r i z e d   p i l e  

of   c e r a m i c   f i b e r s  w i t h   50  to   200  n e e d l e s   p e r   s q u a r e   c e n t i m e t e r  

t h a t   c o u l d   n o t   be  u s e d   i n   t h e   c o n v e n t i o n a l   t e c h n i q u e   w i t h o u t  

r u p t u r i n g   t h e   p i l e .   N e e d l e s s   to   s a y ,   t h e   p r o c e s s   o f   t h e   p r e s e n t  

i n v e n t i o n   can   a l s o   be  a p p l i e d   to   t h e   m a k i n g   of  a  t h i c k e r   c e r a m i c  

f i b e r   b l a n k e t   w i t h   p r o v i d i n g   s u b s t a n t i a l l y   t h e   same  e f f e c t s .  

The  p r e s e n t   i n v e n t i o n   i s   now  d e s c r i b e d   in   g r e a t e r   d e t a i l  

by  r e f e r e n c e   to   t h e   f o l l o w i n g   e x a m p l e s   w h i c h   a r e   g i v e n   h e r e   f o r  

i l l u s t r a t i v e   p u r p o s e s   o n l y   and   a r e   by  no  m e a n s   i n t e n d e d   to   l i m i t  

t h e   s c o p e   of   t h e   i n v e n t i o n .  

E x a m p l e  

A  c o m p o s i t i o n   made  o f   48  wt%  a l u m i n a ,   52  wt%  s i l i c a   a n d  

a  t r a c e   a m o u n t   of   i m p u r i t i e s   was  m e l t e d   i n   an  e l e c t r i c   f u r n a c e  

and   c o n v e r t e d   i n t o   s t a p l e   f i b e r s   by  b l o w i n g .   The  c e r a m i c   f i b e r s  

w e r e   s p r a y e d   w i t h   a  l u b r i c a n t   w h i c h   was  a  0 .5   wt%  a q u e o u s   e m u l s i o n  

o f   a  1  :   5  (by  v o l u m e ) '   of   a l i p h a t i c   a c i d   a m i n e   a c e t a t e   ( A r m a c  

H T ®  )   and  k e r o s e n e ,   and  t h e y   w e r e   t h e n   p i l e d   on  a  b e l t   c o n v e y o r  

to   f o r m   a  l a m i n a r   s t r u c t u r e   o f   c e r a m i c   f i b e r s .   The  p i l e   had   a  

d e n s i t y   of   a b o u t   530  g /m2  ( w i t h o u t   t h e   l u b r i c a n t ) ,   an  a v e r a g e  

f i b e r   d i a m e t e r   of   2 .8   µm  and   a  max imum  f i b e r   l e n g t h   of   a b o u t  

250  mm. 

P o l y e s t e r   f i b e r s   h a v i n g   a  f i n e n e s s   o f   3  d e n i e r s  a n d   a  

l e n g t h   of   76  mm  w e r e   c a r d e d  i n t o   a  web  w h i c h   was  p u n c h e d   w i t h   80  

n e e d l e s   p e r   s q u a r e   c e n t i m e t e r   to   g i v e   a  d e n s i t y   of   50  g / m 2 .   T h e  

p u n c h e d   web  was  u n r o l l e d   and   s u p e r i m p o s e d   on  e i t h e r   t o p   or   b o t h  

s u r f a c e s   o f   t h e   l a m i n a r   c e r a m i c   f i b e r   p i l e ,   and  t h e   a s s e m b l y  w a s  



p u n c h e d   t h r o u g h   t h e   c r o s s   s e c t i o n   b o t h   f r o m   a b o v e   and  f r o m   b e l o w  

w i t h   t h e   n u m b e r   o f   n e e d l e s   v a r i e d   as  i n d i c a t e d   i n   T a b l e   1.  T h e  

p u n c h e d   a s s e m b l y   was  h e a t e d   in   an  o v e n   a t   500°C  f o r   30  m i n u t e s   i n  

t h e   a b s e n c e   of   p r e s s u r e   to   t h e r e b y   r e m o v e   t h e   l u b r i c a n t   a n d  

p o l y e s t e r   f i b e r s   s u c c e s s i v e l y .   F i v e   c e r a m i c   f i b e r   b l a n k e t s   ( o r  

s h e e t s )   w e r e   p r o d u c e d   by  t h e   a b o v e   p r o c e d u r e ,   and   t h e   b u l k   d e n s i t y ,  

w e i g h t   p e r   u n i t   a r e a   and   t e n s i l e   s t r e n g t h   of   e a c h   b l a n k e t   a r e  

l i s t e d   i n   T a b l e   1 .  

A  c e r a m i c   f i b e r   b l a n k e t   was  p r e p a r e d   by  t h e   m e t h o d   o f  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  4 3 9 4 6 / 7 7 ,   w h e r e i n   a  l a m i n a r   p i l e  

of   c e r a m i c   f i b e r s   c o n t a i n i n g   a  l u b r i c a n t   was  p u n c h e d   w i t h o u t  

l a y i n g   a  web  o f   o r g a n i c   f i b e r s   on  t h e   p i l e   and  was  t h e n   h e a t e d  

u n d e r   p r e s s u r e   to   r e m o v e   t h e   l u b r i c a n t .   A  maximum  t e n s i l e   s t r e n g t h  

was  o b t a i n e d   when  t h e   p u n c h i n g   d e n s i t y   was  a b o u t   20  n e e d l e s  p e r  

s q u a r e   c e n t i m e t e r ,   b u t   a  p r o d u c t   h a v i n g   a  b u l k   d e n s i t y   o f   0 . 1 3  

and  a  t h i c k n e s s   of   6  mm  h a d   a  t e n s i l e   s t r e n g t h   o f   o n l y   0 . 3 5   k g / c m 2  

and  a  p r o d u c t   h a v i n g   a  b u l k   d e n s i t y   o f   0 . 1 6   and  a  t h i c k n e s s   o f  

2 0 . 2   mm  had   a  t e n s i l e   s t r e n g t h   o f   0 . 9   k g / c m 2 .  

When  t h e   l a m i n a r   p i l e   o f   c e r a m i c   f i b e r s   u s e d   i n   e a c h  

s a m p l e   of   t h e   E x a m p l e   was  p u n c h e d   a f t e r   t r e a t m e n t - w i t h   t h e  



l u b r i c a n t   b u t   w i t h o u t   l a y i n g   up  a  web  of  o r g a n i c   f i b e r s ,   t h e   p i l e  

r u p t u r e d   a t   a  p u n c h i n g   d e n s i t y   of   40  n e e d l e s / c m 2 .  

A c c o r d i n g   to   t h e   p r o c e s s   of   t h e   p r e s e n t   i n v e n t i o n ,   a  

c e r a m i c   f i b e r   b l a n k e t   h a v i n g   a  g r e a t   t e n s i l e   s t r e n g t h   t h a t   h a s  

b e e n   u n o b t a i n a b l e   by  t h e   c o n v e n t i o n a l   t e c h n i q u e   i s   p r o d u c e d ,   a n d  

w h a t   i s   m o r e ,   a  t h i n   b l a n k e t   t h a t   can   o n l y   be  p r o d u c e d   by  t h e  

c o n v e n t i o n a l   p a p e r - m a k i n g   m e t h o d   can   a l s o   be  o b t a i n e d .   But   a s  

shown  in   t h e   E x a m p l e ,   t h e  p u n c h i n g   d e n s i t y   s h o u l d   n o t   e x c e e d   2 0 0  

n e e d l e s   p e r   s q u a r e   c e n t i m e t e r   f o r   m a k i n g   a  p r o d u c t   t h i n n e r   t h a n  

a b o u t   4  mm,  s i n c e   o t h e r w i s e   t h e   t e n s i l e   s t r e n g t h   of   t h e   p r o d u c t  

i s   l o w e r   t h a n   t h a t   o b t a i n e d   by  a  p u n c h i n g   d e n s i t y   of   150  n e e d l e s /  

cm2  and   t h e   c e r a m i c   f i b e r s   in   t h e   b l a n k e t   b e g i n   to   d e t e r i o r a t e .  

I f   n e c e s s a r y ,   t h e   web  of   o r g a n i c   f i b e r s   to   be  l a i d   up  on  t h e  

c e r a m i c   f i b e r   p i p e   may  be  t r e a t e d   w i t h   a  l u b r i c a n t .  

The  b l a n k e t   p r o d u c e d   by  t h e   p r o c e s s   of   t h e   p r e s e n t  

i n v e n t i o n   i s   u s u a l l y   i n c i n e r a t e d   as  in   t h e   E x a m p l e   of   r e m o v e   t h e  

o r g a n i c   f i b e r s   and   u s e d   as  a  p r o d u c t   c o n t a i n i n g   of   o n l y   c e r a m i c  

f i b e r s .   I f   n e c e s s a r y ,   o n l y   t h e   l u b r i c a n t   may  be  r e m o v e d   t o  

p r o v i d e   a  b l a n k e t   w i t h   a  web  of   o r g a n i c   f i b e r s   w h i c h   may  b e  

r e m o v e d   by  i n c i n e r a t i o n   a t t e n d a n t   to   t h e   b l a n k e t   s e r v i c e .  



1.  A  p r o c e s s   f o r   p r o d u c i n g   a  c e r a m i c   f i b e r   b l a n k e t  

c o m p r i s i n g   t h e   s t e p s   of   p r e p a r i n g   a  l a m i n a r   p i l e   o f  

c e r a m i c   f i b e r s   t h a t   c o m p r i s e   35  to   65%  by  w e i g h t   of   a l u m i n a ,  

35  to   65%  by  w e i g h t   of   s i l i c a ,   l e s s   t h a n   1 0 %  b y   w e i g h t   o f  

a n o t h e r   m e t a l   o x i d e   and   a  l u b r i c a n t ,   s u p e r i m p o s i n g   a  w e b  

of  o r g a n i c   f i b e r s   on  one   or   b o t h   s i d e s   o f  t h e   p i l e ,  

p u n c h i n g   t h e   r e s u l t i n g   a s s e m b l y   w i t h   b a r b e d   n e e d l e s ,   a n d  

r e m o v i n g   t h e   l u b r i c a n t .  

2.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   a s s e m b l y  

i s - p u n c h e d   w i t h   50  to   200  b a r b e d   n e e d l e s   p e r   s q u a r e  

c e n t i m e t e r .  

3.  A  p r o c e s s   f o r   p r o d u c i n g   a  c e r a m i c   f i b e r   b l a n k e t  

s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d .  
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