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54)  Method  for  preparing  cermets. 

@  A  method  of  preparing  cermets  from  siliceous  or 
silica-containing  ceramic  products  by  submitting  these  com- 
pacted  products  to  the  action  of  a  molten  alloy  of  aluminium 
and  silicon,  according  to  the  reaction  3Si02  +  4AI  -»  3Si  + 
2AI203. 
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  A  method  of  preparing  cermets  from  siliceous  or 
silica-containing  ceramic  products  by  submitting  these  com- 
pacted  products  to  the  action  of  a  molten  alloy  of  aluminium 
and  silicon,  according  to  the  reaction  3Si02  +  4AI  @  3Si  + 
2Al2O3. 



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

c e r a m i c   m e t a l s   on  t h e   b a s i s   of  A1203  and   S i ,   f r o m  

ceramic   s i l i c e o u s   or  s i l i c a   c o n t a i n i n g   p r o d u c t s .  

The  m e t h o d s   f o r   p r e p a r i n g   c e r m e t s ,   known  h i t h e r t o ,  

h a v e   b e e n   d e s c r i b e d   in  t h e   book  of   T.  G i b a s   " C e r a m a l s  

and   c e r m e t s " ,   WNT  W a r s z a w a ,   1961 ,   pp .   2 0 6 - 2 2 0 .   S a i d  

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

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

h i g h   t e m p e r a t u r e s   and  in   s u i t a b l e   a t m o s p h e r e s ,   or   i n  

s i m u l t a n e o u s   p r e s s i n g   and  s i n t e r i n g   t h e r e o f . .   T h e  

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

on  t h e   b a s i s   of  A l 2 O 3  -   Fe ,   A l 2 0 3  -  C r ,   A l 2 O 3  -   A l ,  

A 1 2 0 3  -  M o ,   A 1 2 0 3  -   Co,  A l 2 O 3 -   Ni ,   A l 2 O 3  -   A g .  

A  d i s a d v a n t a g e   of  known  m e t h o d s   f o r   p r e p a r i n g   c e r m e t s  

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

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

and   s i z e   of  g r a i n s ,   and  to   t he   p r o c e s s   of  p r e s s i n g  

a t   h i g h   p r e s s u r e s .  

The  e s s e n c e   of  t h e   i n v e n t i o n   c o n s i s t s   i n  t h a t   t h e  

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

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



of   a l u m i n i u m   and   s i l i c o n   a l l o y   in   m o l t e n   s t a t e ,  

p r e f e r a b l y   of  a  t e m p e r a t u r e   of  750°C .   The  r e d u c i n g  

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

3-11%  m e t a l l i c   s i l i c o n .  

The  a d v a n t a g e s   of  t h e   i n v e n t i o n   a r e   among  o t h e r s  

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

e m p l o y i n g   p o w d e r e d   m e t a l s ,   of  t h e  h i g h - p r e s s u r e  

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

of   s i n t e r i n g   of   c o m p a c t s ,   v e r y   good  p h y s i c a l   a n d  

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

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

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

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

of   t h e   c e r a m i c  p r o d u c t .  

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

c e r a m i c   m e t a l s   of   v a r i o u s   p h y s i c a l   and   c h e m i c a l  

p r o p e r t i e s   to   b e  o b t a i n e d   d e p e n d i n g   on  t h e   q u a n t i t y  

of   s i l i c a   ( S i 0 2 )   and   o t h e r   c o m p o n e n t s   c o n t a i n e d   i n  a  

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

a g e n t .  

The  c e r a m i c   m e t a l s   c an   be  p r e p a r e d   f r o m   e v e r y   c e r a m i c  

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

b o n d e d   s i l i c a   c a r b i d e ,   c l a y ,   b o n d e d   a l u m i n a ,  

s i l i c a   g l a s s   e t c .   The  r e d u c i n g   t i m e   d e p e n d s   on  t h e  

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

t h e   more   s i l i c a  t h e   q u i c k e r   r e a c t i o n   and   t h e   t i m e  

d e p e n d s   on  t h e   s i z e   of   c o m p a c t s   as  w e l l   as   on  t h e i r  

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

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

The  r e d u c t i o n   p r o c e s s   o n l y   c o n s i s t s   in  i m m e r s i o n   o f  

c e r a m i c   c o m p a c t   in  m o l t e n   a l u m i n i u m - s i l i c o n   ( A l S i )  



a l l o y   f o r   2 -10   d a y s .   The  v o l u m e   of   b a t h   i s   g e n e r a l l y  

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

no t   r e q u i r e   any  c o r r e c t i o n   d u r i n g   r e d u c t i o n   p r o c e s s .  
The  q u i c k e r   r e d u c t i o n   p r o c e s s   t h e   b i g g e r   c o n t e n t  

of  s i l i c a   in   A l - S i   a l l o y .  

D u r i n g   r e d u c t i o n   c e r a m i c   c o m p a c t   d o e s   n o t   c h a n g e   i t s  

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

g i v e n   r e a c t i o n .  

E x a m p l e  

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

of  50  mm  and  h e i g h t   of  50  mm  and  h a v i n g   t h e   S i o 2  
c o n t e n t   of  98%,  t h e   d e n s i t y   of  1.9  g / c m 3 ,   and   t h e  

open   p o r o s i t y   of   15%  i s   i m m e r s e d   in  m o l t e n   a l u m i n i u m  

c o n t a i n i n g   3%  of  s i l i c o n ,   a t   t h e   t e m p e r a t u r e   of   7 8 0 ° C ,  

a f t e r   p r e l i m i n a r y   h e a t i n g  i t   up  to   t h e   t e m p e r a t u r e   o f  

7 5 0 ° C .  

The  c o m p a c t   i s   h e l d   in   m o l t e n   a l u m i n i u m   a t   t h e  

t e m p e r a t u r e   of  730°C  f o r   a  p e r i o d   of  125  h o u r s   i n  

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

a c c o r d i n g   to   t h e   r e a c t i o n  

A f t e r   t h i s   p e r i o d   t h e   c o m p a c t   i s   r e m o v e d   f r o m   t h e   m e t a l  

b a t h   and  s l o w l y   c o o l e d   down  to  t h e   a m b i e n t   t e m p e r a t u r e .  

The  o u t s i d e   s u r f a c e s   a r e   c l e a n e d   f rom  p o s s i b l e   o x i d e  

a c c r e t i o n s ,   w h e r e b y   t h e   c l e a n i n g   o p e r a t i o n   can   b e  

c a r r i e d  o u t   on  a  c o l d ,   or  a  h o t   c o m p a c t   i m m e d i a t e l y  

a f t e r   b e i n g   r e m o v e d   f r o m   t h e   b a t h .  



The  c e r m e t   c o m p a c t   o b t a i n e d   in  t h i s   way,  of   s t e e l y -  

s i l v e r y   c o l o u r ,   h a s   t h e   f o l l o w i n g   c h e m i c a l   c o m p o -  
s i t i o n   and   more   i m p o r t a n t   p h y s i c a l   and   c h e m i c a l  

p r o p e r t i e s :  

The  c e r m e t   c h a r a c t e r i z e s   by  v e r y   h i g h   r e s i s t a n c e   t o  

o x i d a t i o n   up  to   t h e   t e m p e r a t u r e   of  1 4 0 0 ° C ,   and   b y  

h i g h   r e s i s t a n c e   to   t h e   a c t i o n   of   m o l t e n   z i n c   a n d  

a l u m i n i u m ,   and   r e s i s t a n c e   to   w e a r i n g .  

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

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

f o r   m e l t i n g   z i n c   and  a l u m i n i u m ,   h e a t   e x c h a n g e r s ,  

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

h e a t i n g   r e s i s t o r s .  



A  m e t h o d   f o r   p r e p a r i n g   c e r m e t s   c h a r a c t e r i z e d   in  t h a t  
s i l i c e o u s   or  s i l i c a   c o n t a i n i n g   p r o d u c t s   a r e   s u b -  
m i t t e d   to  t h e   a c t i o n   of   a  r e d u c i n g   a g e n t   in   f o r m   o f  
a l u m i n i u m   and  s i l i c o n   a l l o y   a t   m o l t e n   s t a t e .  
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