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Improved  coating  in  ceramic  fiber  material,  particularly  for  the  insulation  of  ceramic  kilns. 

A  coating  in  ceramic  fiber  material  particularly  for  the 
insulation  of  ceramic  kilns  is  constituted  by  panels  made  of 
ceramic  fiber  or  metallic-ceramic  light  insulating  material: 
within  the  side  (1)  of  the  panels  turned  towards  the  inside 
of  the  kiln  some  cavities  (2)  are  made,  distributed  in  such 
a  way  as  to  form  a  grate  to  fix  the  layer  (6)  impregnated  by 
the  vapours  of  the  kiln,  or  to  fix  a  protective  film  (6)  previ- 
ously  applied. 



The  i n v e n t i o n   c o n c e r n s   an  i m p r o v e d   c o a t i n g   in  c e r a m i c   f i  

ber   m a t e r i a l ,   p a r t i c u l a r l y   f o r   t h e   i n s u l a t i o n   of  c e r a m i c  

k i l n s ,   t h a t   is  to   s a y ,   p a n e l s ,   b l o c k s   or  s t r u c t u r e s   in  g e  

n e r a l ,   w h i c h   may  be  s o l i d   or  h o l l o w ,   made  of  c e r a m i c   f i b e r  

or  m e t a l l i c   c e r a m i c   l i g h t   i n s u l a t i n g   m a t e r i a l   or  s o m e t h i n g  

s i m i l a r ,   u s e d   e s p e c i a l l y   bu t   no t   e x c l u s i v e l y   t o   c o a t   t h e  

w a l l s   of  k i l n s  f o r   t h e   b a k i n g   of  g l a z e d   c e r a m i c   t i l e s   o r ,  
in  any  c a s e ,   f o r   t h e   i n s u l a t i n g   c o a t i n g   of  s t r u c t u r e s   e x p o s  
ed  to   f i r e   and  to   t h e   v a p o u r s   g e n e r a t e d   by  s o - c a l l e d   f l u x  

m a t e r i a l s   l i k e   b o r o n   or  l ead   ( jus t   to   g i v e   a  no t   l i m i t i n g  

e x a m p l e )   or  by  g l a z e s   in  g e n e r a l ,  

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

b l o c k s   of  c e r a m i c   f i b e r ,   w h i c h   a r e   p l a c e d   one  a l o n g s i d e  

t h e   o t h e r   and  f i x e d   among  e a c h   o t h e r   in  o r d e r   to   fo rm  t h e  

i n s u l a t i n g   c o a t i n g   of  t h e   k i l n   w a l l s ,   h a v i n g   i n i t i a l l y   v e -  

ry  good  i n s u l a t i n g   f e a t u r e s ,   e x t r e m e l y   h i g h   r e s i s t a n c e   t o  

t h e r m a l   s h o c k s   and  t h e   p r o p e r t y   of  c o n f e r r i n g   a  low  t h e r -  

mal  i n e r t i a   to   t h e   w a l l s ;   on  t h e   o t h e r   h a n d ,   t h e   v a p o u r s  

g e n e r a t e d   in  t h e   k i l n ,   a t t a c k   t h e   s u r f a c e   of  c e r a m i c   f i b e r  

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

of  t h e   f o l l o w i n g   l a y e r s ,   w h i c h   come  o f f   i n f l a k e s ,   l e a v i n g  

d e e p e r  a n d   d e e p e r   i n t a c t   s u r f a c e s   n a k e d ,   wh ich   a r e   in  t h e i r  

t u r n   c o n t a m i n a t e d   and  d e t a c h e d   up  to   t h e   c o m p l e t e   d e s t r u c -  

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

and  t h e   c a n c e l l a t i o n   of  t h e   t a s k s   i t   has   to   p e r f o r m ,  

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

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

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

w i t h   p r o t e c t i v e   s u b s t a n c e s   s u c h   as  r e f r a c t o r y   c e m e n t ,   b o n d -  

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

t h e r s ;   on  t h e   o t h e r   hand  t h e   i n s u l a t i n g   m a t e r i a l   t h u s   t r e a t  

ed  has   a  s u r f a c e   f i l m ,   w h i c h   comes   o f f   d u r i n g   t h e   w o r k i n g  

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

T h i s   s t a t e   of  a r t   is  l i a b l e   t o   i m p r o v e m e n t s   c o n c e r n i n g   t h e  

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

ber   i n s u l a t i n g   m a t e r i a l   or  s i m i l a r   r e s u l t i n g   from  t h e   a t t a c k  



of  t h e   v a p o u r s   on  i t s   n a k e d   s u r f a c e   as  w e l l   as  c o n c e r n i n g  

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

by  means   of  t h e   i m p r e g n a t i o n   p r o c e s s ,  
The  a f o r e s a i d   makes   i t   n e c e s s a r y   to   s o l v e   t h e   t e c h n i c a l   p r o  
blem  of  f i n d i n g   an  i n s u l a t i n g   c e r a m i c   f i b e r   e l e m e n t   or  s o m e  

t h i n g   s i m i l a r ,   t r e a t e d   or  no t   t r e a t e d   on  i t s   s u r f a c e ,   o f  

s u c h   a  n a t u r e   t h a t   i t   is  no t   s u b j e c t   t o   t h e   d e t a c h m e n t   o f  

t h e   l a y e r s   or  of  t h e   p o s s i b l e   p r o t e c t i v e   f i l m ,  

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

a d o p t i n g   w i t h i n   t h e   s i d e   of  t h e   p a n e l ,   or  of  t h e   h o l l o w   b l o c k ,  

or  of  t h e   i n s u l a t i n g   e l e m e n t   in  g e n e r a l ,   t u r n e d   t o w a r d s   t h e  

k i l n   some  c a v i t i e s   d i s t r i b u t e d   in  s u c h   a  way  as  t o   fo rm  a  

g r a t e   to   f i x   t h e   l a y e r   i m p r e g n a t e d   by  v a p o u r s   g e n e r a t e d   d u -  

r i n g   t h e   w o r k i n g   of  t h e   k i l n ,   or  t o   f i x - t h e   p o s s i b l e   p r o t e c t  i  

ve  f i l m   a p p l i e d   by  p r e f a b r i c a t i o n   so  t h a t   t h i s   l a y e r   or  t h i s  

f i l m   c a n n o t   d e t a c h :   s u c h   c a v i t i e s   can  be  made  of  h o l e   o r  

s l i t   s h a p e ,   p r e f e r a b l y   t h r o u g h   h o l e s   or  s l i t s ,   or  t h e y   can   b e  

s h a p e d   as  g r o o v e s   w i t h   a  s e c t i o n   t h a t   w i d e n s   as  i t   p r o c e e d s  

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

t h e   r e t a i n i n g   back   d r a f t   of  t h e   v a p o u r   a b s o r p t i o n   l a y e r   or  o f  

t h e   f i l m ,   t h e   w i d t h   of  s u c h   c a v i t i e s   is  g e n e r a l l y   s h o r t ,   t h i s  

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

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

ing  e l e m e n t   b e c a u s e   of  t h e   e x c e s s i v e   w e a k e n i n g   of  i t s   m a s s .  
The  a d v a n t a g e s   o b t a i n e d   w i t h   t h i s   i n v e n t i o n   c o n s i s t   in  t h e  

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

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

or  w i t h   a  s t a b i l i z a t i o n   of  t h e   p o s s i b l e   f i l m   o b t a i n e d   b y  

means   of  p r e v e n t i v e   i m p r e g n a t i o n ;   t h e   c o s t   can  be  n e g l i g i b l e ,  

c h o o s i n g   c a v i t y   s h a p e s   l i k e   h o l e s   or  s l i t s ,   p r a c t i c a l l y   t h o s e  

mos t   s u i t a b l e   to   be  r e a l i z e d   d u r i n g   t h e   f o r m i n g   p r o c e s s   w i t h -  

ou t   r e q u i r i n g   t h e   i n t e r v e n t i o n   of  m a c h i n e   t o o l s ;   t h e   f i x i n g  

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

t h i c k n e s s   of  t h e   i n s u l a t i n g   m a t e r i a l   w i t h   c o n s e q u e n t   l o n g  

l i f e .  

Some  e m b o d i m e n t s   of  t h e   i n v e n t i o n   a re   i l l u s t r a t e d ,  j u s t   t o  

g i v e   an  e x a m p l e ,   in  t h e   e n c l o s e d   t h r e e   d r a w i n g   t a b l e s ,   w h e r e :  



F i g u r e   1  is  a  f r o n t   e l e v a t i o n   of  a  h o l l o w   b l o c k   o f   c e r a m i c  

f i b e r   m a t e r i a l ,   in  w h i c h   t h e   f i x i n g   g r a t e   c o n s i s t s   of  t h r o u g h  

h o l e s ;  

F i g u r e   2  is  t h e   s e c t i o n   I I - I I   of  F i g u r e   1  w i t h   i n d i c a t i o n  

of  t h e   f i x i n g   of  t h e   v a p o u r   i m p r e g n a t i o n   l a y e r   or  of  t h e  

p r o t e c t i v e   f i l m   in  g e n e r a l ;  

F i g u r e   3  is  a  v iew  l i k e   t h a t   of  F i g u r e   1,  in  a  c a s e   w h e r e  

t h e   f i x i n g   g r a t e   c o n s i s t s   of  g r o o v e s   as  back   d r a f t ;  

F i g u r e   4  is  t h e   s e c t i o n   IV-IV  of  F i g u r e   3  w i t h   i n d i c a t i o n   o f  

t h e   a b o v e   f i x i n g ;  

F i g u r e  5   is  a  f r o n t  -   e l e v a t i o n   l i k e   t h a t   of  F i g u r e   1,  b u t  

w i t h   t h e   f i x i n g   g r a t e   c o n s i s t i n g   of  t h r o u g h   s l i t s ;  

F i g u r e   6  is  t h e   s e c t i o n   VI-VI  of  F i g u r e   5  w i t h   i n d i c a t i o n  

of  t h e   f i x i n g .  

The  i n d i c a t i o n s   a r e   as  f o l l o w s :   1  i n d i c a t e s   t h e   f a c e   of  t h e  

i n s u l a t i n g   m a t e r i a l   e l e m e n t   e x p o s e d   to   t h e   v a p o u r s ;   2  i n d i -  

c a t e s   t h e   t h r o u g h   h o l e s   of  w a l l  3   of  t h e   e l e m e n t ;   4  i n d i c a -  

t e s   d o v e t a i l   g r o o v e s   made  in  t h e   w a l l   3;  5  i n d i c a t e s   t h r o u g h  

s l i t s   of  t h e   w a l l   3;  6  is  a  f i l m   of  t h e   s u r f a c e   1  of  t h e   i n -  

s u l a t i n g   e l e m e n t ,   p e n e t r a t i n g   i n t o   t h e   h o l e s   2,  i n t o   t h e   g r o  

o v e s   4,  and  i n t o   t h e   s l i t s   5  as   we l l   as   a l o n g   t h e   i n n e r   s u r  

f a c e   7:  t h e   f i l m   6  o b t a i n e d  e i t h e r   by  means   of  a  p r e l i m i n a r y  

t r e a t m e n t   or  by  t h e   d e p o s i t   of  v a p o u r s   d u r i n g   t h e   w o r k i n g   o f  

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

i n s i d e   of  t h e   t h i c k n e s s   3 .  

The  f i x i n g   c a v i t i e s   in  t h e   i n s u l a t i n g   e l e m e n t s   can  be  made  d u  

r i n g   or  a f t e r   t h e   f o r m i n g   as  we l l   as  d u r i n g   t h e   i n s t a l l a t i o n  

and  f i n a l l y   a l s o   a f t e r   t h e   b e g i n n i n g   of  t h e   o p e r a t i o n   of  t h e  

k i l n :   in  t h e   l a t t e r   two  c a s e s   t h e   f i x i n g   c a v i t i e s   e c o n o m i  

c a l l y   most   c o n v e n i e n t   a re   t h o s e   c o n s i s t i n g   of  h o l e s   2;  t h e  

s t a b i l i t y   of  t h e   s u r f a c e  1   of  t h e   i n s u l a t i n g   e l e m e n t   b e i n g  

a s s u r e d   by  t h e   c o n t i n u i t y   of  t h e   a p p l i e d   f i l m   a n d / o r   of  t h e  

l a y e r   d e p o s i t e d   by  t h e   v a p o u r s   on the   s u r f a c e   w i t h   t h e   f i x -  

ing  s u r f a c e s   of  t h e   h o l e s   2,  or  t h e   g r o o v e s   4  or  t h e   s l i t s  

5;  c o n t i n u i t y ,   w h i c h   a l l o w s   t o   c o n s o l i d a t e   t h e   w h o l e   a v o i d -  

ing  t h e   d e t a c h m e n t ,   t h e   f l a k i n g   o f f   and  t h e   c r u m b l i n g ,  

In  t h o s e   c a s e s ,   w h e r e   t h e   s u r f a c e   1  is  p r e v i o u s l y   i m p r e g n a t e d  

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



f o r m i n g   of  t h e   r e l a t i v e   f i l m   e x t e n d s   t o   t h e   f i x i n g   c a v i -  

t i e s   2,  4,  5  even   up  to   a  p o i n t   w h e r e   t h e   i n n e r   s u r f a c e   7  

is  i n v o l v e d :   t h e   c l o s i n g   of  t h e   c a v i t i e s   2,  4,  5  m i g h t   h a p  

pen  d u r i n g   t h e   p r o c e s s   of  p r e v e n t i v e   i m p r e g n a t i o n   or  s u b s e  

q u e n t l y   d u r i n g   t h e   w o r k i n g   by  a c c u m u l a t i o n   c a u s e d   by  t h e  

v a p o u r s   of  t h e   k i l n .  

In  t h e   p r a c t i c a l   r e a l i z a t i o n   t h e   m a t e r i a l s ,   t h e   d i m e n s i o n s ,  

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

t h o s e   of  t h e   h o l e s ,   g r o o v e s   and  s l i t s ,   t h e i r   d i s t r i b u t i o n  

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

d i s t a n c e s ,   b ig   c o m p a r e d   to   t h e i r   d i m e n s i o n s ,   in  a  m e a s u r e  

d e p e n d i n g   on  t h e   t y p e   of  i n s u l a t i n g   m a t e r i a l ,   may  be  d i f f e -  

r e n t   f rom  t h o s e   i n d i c a t e d   bu t   t e c h n i c a l l y   e q u i v a l e n t   t o   t h e m ,  

w i t h o u t   l e a v i n g   t h e  j u r i d i c a l   d o m i n i o n   of  t h i s   i n v e n t i o n ,  



1.  C o a t i n g   of  c e r a m i c   f i b e r   m a t e r i a l ,   p a r t i c u l a r l y   f o r   t h e  

i n s u l a t i o n   of  k i l n s ,   c o m p r i s i n g   p a n e l s ,   b l o c k s   or  e l e m e n t s  

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

k i l n ,   c  h  a  r  a  c  t  e  r  i  z  e  d   b  y   t h e   f  a  c  t ,   t h a t  

i n t o   t h e   wa l l   of  t h e   i n s u l a t i n g   e l e m e n t   a d j a c e n t   w i t h   t h e  

k i l n   c a v i t i e s   a r e   made ,   w h i c h   a r e   s h a p e d   and  d i s t r i b u t e d   i n  

s u c h   a  way  t h a t   t h e y   f o rm  a  f i x i n g   g r a t e   f o r   t h e   l a y e r   o f  

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

or  f o r   t h e   p r o t e c t i v e   f i l m   a p p l i e d   p r e v i o u s l y .  

2.  C o a t i n g   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   s a i d   c a v i t i e s   a r e   f o r m e d   by  h o l e s   made  in  t h e   w a l l   o f  

t h e   e l e m e n t ,   s t a r t i n g   f rom  t h e   s u r f a c e   in  c o n t a c t   w i t h   t h e  

k i l n   t o w a r d s   t h e   i n s i d e   of  t h e   e l e m e n t   i t s e l f   o v e r   t h e   who  

le  t h i c k n e s s   or  p a r t   of  i t :   t h e s e   h o l e s   b e i n g   of  s m a l l   d i a  

m e t e r   and  b e i n g   d i s t r i b u t e d   in  an  o f f s e t   m a n n e r   o v e r   t h e  

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

to   t h e i r   d i m e n s i o n   in  a  m e a s u r e   d e p e n d e n t   on  t h e   i n s u l a t i n g  

m a t e r i a l .  

3.  C o a t i n g   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t  

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

g r o o v e s   made  in  t h e   w a l l   of  t h e   e l e m e n t ,   s t a r t i n g   f rom  i t s  

s u r f a c e   in  c o n t a c t   w i t h   t h e   k i l n   t o w a r d s   t h e   i n s i d e   of  t h e  

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

t o w a r d s   t h e   i n s i d e   a f t e r   a  p a r a l l e l   l e a d - i n   in  o r d e r   t o  

f o r m   a  back   d r a f t ,   h a v i n g   a  d e p t h   l i m i t e d   t o   a  f r a c t i o n   o f  

t h e   t h i c k n e s s   of  s a i d   w a l l ,   i n f e r i o r  b y   t h e   h a l f   of  i t ,   t h e  

c e n t e r   d i s t a n c e   of  w h i c h   i s ,   m o r e o v e r ,   b ig   c o m p a r e d   to   t h e  

w i d t h   of  t h e   g r o o v e s ,   d e p e n d i n g   on  t h e   i n s u l a t i n g   m a t e r i a l .  

4.   C o a t i n g   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   s a i d   c a v i t i e s   a r e   f o r m e d   by  n a r r o w   s l i t s ,   wh ich   a r e   p a  

r a l l e l ,   o f f s e t   or  c r o s s i n g ,   made  in  t h e   w a l l   of  t h e   e l e m e n t ,  

b e g i n n i n g   f rom  i t s   s u r f a c e   in  c o n t a c t   w i t h   t h e   k i l n   t o w a r d s  

t h e   i n s i d e   of  t h e   e l e m e n t   i t s e l f   o v e r   t h e   w h o l e   t h i c k n e s s  

or  p a r t   of  i t ;   t h e   c e n t e r   d i s t a n c e   of  t h e   rows  of  s a i d   s l i t s  

b e i n g   b i g g e r   t h a n   t h e i r   l e n g t h   and  t h e   d i s t a n c e   b e t w e e n   t w o  

c o n s e c u t i v e   s l i t s   of  t h e   same  row  b e i n g   s i m i l a r   to   t h e   d i -  



m e n s i o n s   of  t h e   s l i t   or  b i g g e r   d e p e n d i n g   on  t h e   m a t e r i a l .  
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