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@  Manufacture  of  flexible  intumescent  sheet. 

©  Flexible  intumescent  sheet  according  to  British  patent 
1  513  808,  comprising  heat-expandable  micaceous  mineral, 
inorganic  fibrous  material  and  organic  binder,  is  made  on 
standard  board-making  machinery  incorporating  a  winding 
drum,  so  that  a  laminar  product  is  obtained,  not  a  monolithic 
one.  The  mineral  particles  in  the  sheet  are  thus  more  uni- 
formly  distributed  across  its  thickness,  and  the  product 
shows  less  tendency  to  premature  failure  in  use. 
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M a n u f a c t u r e   of  f l e x i b l e   i n t u m e s c e n t   s h e e t  

T h i s   i n v e n t i o n   r e l a t e s   to   t h e   m a n u f a c t u r e   of  f l e x i b l e  

i n t u m e s c e n t   s h e e t .  

In  t h e   s p e c i f i c a t i o n   of  B r i t i s h   p a t e n t   1  513  808  p u b l i s h e d  

5  J u n e   1978  t h e r e   i s   d e s c r i b e d   f l e x i b l e   i n t u m e s c e n t   s h e e t  

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

v e r m i c u l i t e ;   i n o r g a n i c   f i b r o u s   m a t e r i a l ,   f o r   e x a m p l e  

r e f r a c t o r y   a l u m i n o s i l i c a t e   f i b r e s ,   r o c k w o o l   or   g l a s s   f i b r e s ;  

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

L0  r u b b e r ,   b u t a d i e n e - a c r y l o n i t r i l e   r u b b e r ,   or   o t h e r   e l a s t o m e r   i c  

m a t e r i a l .   The  s h e e t   i s   s u i t a b l e   f o r   u s e   as  a  m o u n t i n g   f o r  

c e r a m i c   c a t a l y s t - s u p p o r t s   in  m e t a l   c o n t a i n e r s ,   p a r t i c u l a r l y  

in  a u t o m o b i l e   e x h a u s t   s y s t e m s .   The  s h e e t   i s   of   d r y   b u l k  

d e n s i t y   a t   l e a s t   0 . 5 g m / m l   and  i s   t y p i c a l l y   of  t h i c k n e s s   2 . 5 m m .  

15  In  t h e   m a n u f a c t u r e   of  i t   a  s t a n d a r d   p a p e r - m a k i n g   t e c h n i q u e   i s  

e m p l o y e d ,   in  w h i c h   an  a q u e o u s   s u s p e n s i o n   of  t h e   i n g r e d i e n t s  

i s   d e - w a t e r e d   as  a  l a y e r   on  a  F o u r d r i n i e r   s c r e e n ,   and  t h e  

r e s u l t i n g   g r e e n   s h e e t   i s   c o m p r e s s e d   to   a  b u l k   d r y   d e n s i t y   o f  
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0 . 5 g m / m l   o r   m o r e ,   and  d r i e d   a t   a b o u t   90°C  to  g i v e   t h e   f i n a l  

p a p e r .   Now,  a l t h o u g h   p r e c a u t i o n s   may  be  t a k e n   to   a t t a i n  

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

5  i t   i s   a  m a t t e r   of   g r e a t   d i f f i c u l t y   to   e n s u r e   t h i s   when  f o r m i n g  

p a p e r   of   t h i c k n e s s   a b o v e   2 .5mm.  What   h a p p e n s   i s   t h a t   t h e  

p a r t i c l e s ,   e s p e c i a l l y   t h o s e   of   t h e   m i c a c e o u s   m i n e r a l ,   t e n d   t o  
c o n c e n t r a t e   a t   t h a t   s u r f a c e   of   t h e   l a y e r   u n d e r g o i n g  
d e w a t e r i n g   w h i c h   i s   a d j a c e n t   to   t h e   F o u r d r i n i e r   s c r e e n .   A 

10  c o n s e q u e n c e   of   t h i s   l a c k   of   u n i f o r m i t y   in  d i s t r i b u t i o n   of   t h e  

h e a t - e x p a n d a b l e   m i c a c e o u s   m i n e r a l   i s   t h a t ,   when  t h e   p r o d u c t  
i s   u s e d   as  a  m o u n t i n g   f o r   c e r a m i c   c a t a l y s t   s u p p o r t s   i n  
a u t o m o b i l e   e x h a u s t   s y s t e m s ,   n o n - u n i f o r m   e x p a n s i o n   of   i t  

o c c u r s   and   t h e r e   i s   a  t e n d e n c y   ( t h r o u g h   t h e   s t r a i n s   w h i c h   a r e  
15  t h e n   s e t   up)   f o r   p r e m a t u r e   f a i l u r e   of   t h e   m o u n t i n g   to   o c c u r .  

We  h a v e   now  f o u n d   t h a t   t h i s   t e n d e n c y   to   n o n - u n i f o r m  
d i s t r i b u t i o n   of   t h e   m i n e r a l   i s   much  r e d u c e d   i f   t h e   d e w a t e r e d  
s h e e t   i s   wound   o n t o   a  d rum  so  as  to   o b t a i n   a  l a m i n a r   p r o d u c t  
(as   in   s t a n d a r d   b o a r d   m a k i n g   t e c h n i q u e s )   i n s t e a d   of   f o r m i n g  

L5  i t   (as   in   p a p e r   m a k i n g   t e c h n i q u e s )   to   i t s   d e s i r e d   t h i c k n e s s  

as  a  m o n o l i t h i c   p r o d u c t .  

The  i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   by  t h e   f o l l o w i n g  
E x a m p l e   : 

EXAMPLE 

20  An  a q u e o u s   s u s p e n s i o n   of   v e r m i c u l i t e   o r e   (70  p a r t s   by  w e i g h t )   , 
a l u m i n o s i l i c a t e   f i b r e s   s o l d   u n d e r   t h e   name  FIBERFRAX  ( 2 0  
p a r t s   by  w e i g h t )   and  s t y r e n e - b u t a d i e n e   l a t e x   s o l d   u n d e r   t h e  
name  HYCAR  ( e q u i v a l e n t   to   10  p a r t s   by  w e i g h t   s o l i d s )   i s  

p r e p a r e d   as   in  E x a m p l e   1  o f   B r i t i s h   p a t e n t   s p e c i f i c a t i o n  
25  1  513  808 ,   and   to   i t   i s   a d d e d   a lum  s o l u t i o n   to   r e d u c e   t h e  

pH  to   4 . 5 .   The  s u s p e n s i o n   i s   t h e n   pumped   to   t h e   h e a d   b o x  
( f l o w   b o x )   of   a  s t a n d a r d   b o a r d   m a k i n g   m a c h i n e   ( " i n t e r m i t t e n t  

m a c h i n e " ) ,   g e n e r a l l y   as  d e s c r i b e d   on  p a g e   291 ,   C h a p t e r   1 2 ,  
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of  " P a p e r   and  B o a r d   M a n u f a c t u r e "   by  J u l i u s   G r a n t ,  

J a m e s   H  Young  and  B a r r y   G  W a t s o n   ( p u b l i s h e r s :   T e c h n i c a l  

D i v i s i o n ,   t h e   B r i t i s h   P a p e r   and  B o a r d   I n d u s t r y   F e d e r a t i o n ,   '  

L o n d o n   1 9 7 8 ) .   The  s l u r r y   i s   d i s t r i b u t e d   f rom  t h e   h e a d   b o x  

5  o v e r   t h e   w i d t h   of  t h e   w a t e r - p e r m e a b l e   c o n v e y o r   f e l t   of   t h e  

m a c h i n e   and  i s   p r o g r e s s i v e l y   d e - w a t e r e d   as  i t   t r a v e l s   on  t h e  

f e l t .   From  t h e   f e l t ,   t h e   d e - w a t e r e d   l a y e r   i s   p a s s e d   to   t h e  
drum  (or   ' m a k i n g   r o l l ' )   of  t h e   m a c h i n e ,   on  w h i c h   i t   i s   w o u n d  
u n t i l   a  t h i c k n e s s   of   5mm  has   b e e n   b u i l t   up .   The  h o l l o w   l a m i n a r  

10  c y l i n d e r   f o r m e d   i s   t h e n   s l i t   a x i a l l y ,   and  t h e   s h e e t   t h u s  

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

2%  by  w e i g h t .  

I f   d e s i r e d ,   o p e r a t i o n   of  t h e   drum  can  be  c o n t i n u e d   u n t i l   a  
t h i c k n e s s   of  10mm  or   more   has   b e e n   b u i l t   u p .  
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CLAIMS 

1.  A  p r o c e s s   f o r   t h e   m a n u f a c t u r e   of   f l e x i b l e   i n t u m e s c e n t  

s h e e t   by  d e w a t e r i n g   a  l a y e r   of   a q u e o u s   s u s p e n s i o n  

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

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

d e w a t e r e d   l a y e r   to   a  s h e e t   of   b u l k   d r y   d e n s i t y   a t   l e a s t  

0 .5   g m / m l ,   c h a r a c t e r i s e d   in   t h a t   t h e   d e w a t e r e d   l a y e r   i s  

b e f o r e   d r y i n g   wound  o n t o   a  drum  so  as  to  o b t a i n   a  l a m i n a r  

p r o d u c t   . 

10  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,  in   w h i c h   t h e   l a m i n a r  

l a y e r   f o r m e d   on  t h e   drum  i s   of   t h i c k n e s s   g r e a t e r   t h a n  

2  .  5mm. 

3 .  A  p r o c e s s   a c c o r i n g   to   c l a i m   1  o r   2,  in  w h i c h   t h e   i n o r g a n i c  
f i b r o u s   m a t e r i a l   i s   r e f r a c t o r y   a l u m i n o s i l i c a t e   f i b r e .  
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