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(5)  Coke  for  use  in  the  production  of  gray  iron;  method  of  producing  said  coke  and  method  of  producing  gray  iron  by  using 
said  coke. 

An  effective  amount  of  silicon  carbide,  preferably  mixed 
with  graphite,  is  added  to  the  blend  of  coals  used  to  make  a 
foundry  coke,  the  blend  is  thoroughly  mixed,  pulverized,  and 
coked  in  a  by-product  coke  oven.  The  resulting  coke  has 
improved  physical  and  chemical  properties  allowing  produc- 
tion  of  gray  iron  with  less  fuel.  Gray  iron  castings  with 
improved  hardness  control  at  lower  cost  are  produced  by  the 
inoculating  effect  of  the  silicon  from  silicon  carbide  and 
graphite  in  the  mixture. 



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

a l w a y s   u s e d   c o m m e r c i a l l y   in  t h e   a l l o y e d   f o r m ,   as  i t s  

p r o p e r t i e s   can  be  v a r i e d   as  to  h a r d n e s s ,   d u c t i l i t y ,   f l e x -  

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

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

i n g   e l e m e n t s .   Gray  c a s t   i r o n   i s   d i s t i n g u i s h e d   by  a  r e l a -  

t i v e l y   h i g h   a m o u n t   of  c a r b o n ,   a p p r o x i m a t e l y   3%,  w h i c h   i m -  

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

r e s i s t a n c e ,   and  m a c h i n a b i l i t y   d i s p l a y e d   by  no  o t h e r   m e t a l .  

Gray  c a s t   i r o n   i s   u n i q u e   i n  i t s   h i g h   c o n t e n t   o f  

c a r b o n ,   and  in  t h e   f o rm  of  a  l a r g e   p o r t i o n   of  t h i s   c a r b o n  

as  a  s e p a r a t e   p h a s e   of  g r a p h i t e .   The  s t r e n g t h ,   wear   r e -  

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

a b i l i t y   a r e   a l l   c o n t r o l l e d   to  a  l a r g e   and  p r i m a r y   e x t e n t  

by  t h e   g r a p h i t i c   c a r b o n   c o n t e n t .   G r a p h i t e   in  g r a y   i r o n  

a p p e a r s   in  s e v e r a l   f o r m s   w e l l - k n o w n   to  t h e   f o u n d r y   m e t a l -  

l u r g i s t ,   of  w h i c h   t h e   s o - c a l l e d   t y p e   A,  a  f l a k e ,   i s   p r e -  
f e r r e d ,   in  a  p e a r l i t i c   i r o n   m a t r i x .   I f   t h e   c a r b o n   is  p r e s -  
e n t   as  i r o n   c a r b i d e ,   or  c e m e n t i t e ,   t h e   m e t a l   w i l l   be  w h a t  

i s   known  as  w h i t e   i r o n ,   h a r d ,   b r i t t l e ,   and  u n m a c h i n a b l e .   I f  

t h e   c a r b o n   i s   p r e s e n t   in  t h e   c o r r e c t   p r o p o r t i o n   as  g r a p h i t e  

in  t h e   p e a r l i t i c   m a t r i x ,   i t   w i l l   d i s p l a y   t h e   c h a r a c t e r i s t i c  

g r a y   c o l o r   and  good  m a c h i n a b i l i t y   of  g r a y   i r o n .  

( T h i s   t r e a t m e n t   i g n o r e s   t h e   e f f e c t s   of  t he   o t h e r  

a l l o y i n g   e l e m e n t s   and  h e a t   t r e a t m e n t   and   w i l l   be  l i m i t e d   t o  

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

g r a y   c a s t   i r o n ,   in  o r d e r   to   s i m p l i f y   i t s   c o m p l e x   s u b j e c t  

m a t t e r . )  

When  g r a y   i r o n   i s   m e l t e d   in   a  c u p o l a   o v e r   a  bed  o f  



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

may  be  v a r i e d   by  a d j u s t i n g   t h e   c o k e - i r o n   r a t i o ,   t h e   a i r  

b l a s t ,   by  a d d i t i v e s   s u c h   as  s i l i c o n ,   and  by  t h e   s l a g  

c h e m i s t r y .  

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

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

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

f o r m s   of   i r o n .   An  i r o n   m e l t   w h i c h   h a r d e n s   t o o   q u i c k l y   w i l l  

have   an  e x c e s s   of  i r o n   c a r b i d e   and  h a v e   t h e   c h a r a c t e r i s t i c s  

of  w h i t e   i r o n ,   h a r d ,   b r i t t l e ,   p o o r l y   m a c h i n a b l e ,   and  r e l a -  

t i v e l y   s t r o n g .  

I f   t h e   i r o n   has   an  e x c e s s   of   c a r b o n   as  g r a p h i t e  

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

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

t e n s i l e   s t r e n g t h   and  be  t oo   s o f t   to   be  c o m m e r c i a l l y   u s e f u l .  

The  a m o u n t   and  s h a p e ,   s i z e ,   and  d i s t r i b u t i o n   o f  

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

by  t h e   a d d i t i o n   of  an  i n o c u l a n t   to   t h e   m e t a l   in   t h e   c u p o l a ,  

t h e   l a d l e ,   or   t h e   mold   w h i c h   f u r n i s h e s   s e e d s   f o r   f o r m a t i o n  

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

s i l i c o n   in  v a r i o u s   f o r m s ,   s u c h   as  f e r r o s i l i c o n   or  s i l i c o n  

c a r b i d e ,   and  g r a p h i t e   i t s e l f .   O t h e r   m e t a l s   u s e d   i n c l u d e  

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

b a r i u m   and  s t r o n t i u m .  

Some  of   t h e   e l e m e n t s   f u n c t i o n   as  a l l o y i n g   e l e m e n t s  

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

A l u m i n u m   and  t h e   a l k a l i n e   e a r t h s   a r e   t h e   m o s t   e f f e c t i v e   n o n -  

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

S i l i c o n   i s   t h e   p r i n c i p a l   e l e m e n t   u s e d   as  an  i n o c u l -  

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

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

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

The  c h i l l   d e p t h   t e s t   i s   u s u a l l y   c o n d u c t e d   by  c a s t -  

ing   a  g r a d u a t e d   w e d g e - s h a p e d   t e s t   p i e c e   u n d e r   s p e c i f i c   c o n -  

d i t i o n s ,   and  m e a s u r i n g   t h e   e x t e n t   of  t h e   w h i t e   i r o n   f r o m   t h e  

t i p   of  t h e   w e d g e .   S i n c e   t h e   t h i n n e r   p o r t i o n   c o o l s   f a s t e r ,  

t h e   t i p   w i l l   be  of  w h i t e   i r o n   or  i r o n   c a r b i d e ,   w h i c h   w i l l  



c r y s t a l l i z e   e a r l i e s t ,   and  i s   l i g h t   c o l o r e d ,   h a r d ,   b r i t t l e  

and  u n m a c h i n a b l e   in  n o r m a l   o p e r a t i o n .   The  e x t e n t   of  t h e  

c h i l l   d e p t h   c o n t r o l s   p r i n c i p a l l y   t h e   t h i c k n e s s   of   t h e   c a s t -  

ing   w h i c h   can  be  made  f r o m   a  p a r t i c u l a r   m e l t ,   a  m e l t   w i t h  

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

be  p o u r e d   w i t h o u t   t h e   f o r m a t i o n   of  w h i t e   i r o n .   A  t h i c k  

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

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

a  m a t r i x   of  p e a r l i t i c   i r o n ,   w h i c h   i s   s t a b i l i z e d   o v e r   a  w i d e -  

ly  v a r y i n g   c o o l i n g   r a t e .  

P a s t   p r a c t i c e   in  t h i s   a r e a   has   shown  t h e   use   o f  

s i l i c o n   c a r b i d e   as  an  a d d e d   i n g r e d i e n t   in  t h e   c u p o l a   c h a r g e  

or  to  t h e   l a d l e   by  U .S .   2 , 0 2 0 , 1 7 1   and  U . S .  2 , 1 1 9 , 5 2 1   t c  

B r o w n .  

The  use   of  s i l i c o n   c a r b i d e   in  b r i q u e t t e   f o rm  i s  

shown  by  U.S .   2 , 4 9 7 , 7 4 5   to   S t o h r ;   U .S .   2 , 5 2 7 , 8 2 9   to   L e i t t e n ;  

U.S .   3 , 0 5 1 , 5 6 4   to   D r e n n i n g ;   and   U.S .   3 , 6 6 6 , 4 4 5   to   S t o n e   e t  

a l .   U.S.   4 , 0 1 5 , 9 7 7   to   C r a w f o r d   c l a i m s   b r i q u e t t e s   o f  

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

w i l l   y i e l d   a  m e t a l   o x i d e .  

A  c l e a r   e x p l a n a t i o n   of  t h e   use  of  s i l i c o n   c a r b i d e  

in  g r a y   i r o n   m e l t s   is   g i v e n   by  Moore ,   U.S.   3 , 7 6 4 , 2 9 8 ,   s h o w -  

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

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

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

a  coke   s u i t a b l e   f o r   u se   as  f u e l   in  a  f o u n d r y   c u p o l a   to   p r o -  
d u c e   g r a y   i r o n ,   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   i t   c o n t a i n s  

in  i t s   s t r u c t u r e   an  e f f e c t i v e   a m o u n t   of  s i l i c o n   c a r b i d e  

w h i c h   is   b l e n d e d   w i t h   t h e   c o a l   or   b l e n d   of  c o a l s   u s e d   t o  

p r o d u c e   s a i d   coke   p r i o r   to   c o k i n g   s a i d   c o a l   or  b l e n d   of  c o a l s .  

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

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

of  t h e   i n v e n t i o n   i s   u s e d   as  a  f u e l .  

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

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

is   a  b y - p r o d u c t   of  t h e   A c h e s o n   g r a p h i t e   p r o c e s s .   When  b a k e d  



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

c o v e r e d   w i t h   a  c o k e - s i l i c a   m i x t u r e   and  e l e c t r i c a l l y   h e a t e d  

to  t r a n s f o r m   the   a m o r p h o u s   c a r b o n   to   c r y s t a l l i n e   g r a p h i t e ,  

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

c a r b i d e   a c c o r d i n g   to  t h e   f o l l o w i n g   e q u a t i o n :  

S i 0 2  +   2 C ÷   S i C  +   C 0 2 .  
The  c o m m e r c i a l   g r a d e   p r e f e r a b l y   u s e d   in  t h i s   i n -  

v e n t i o n   c o n t a i n s   a p p r o x i m a t e l y   50%  to  60%  g r a p h i t e   and  2 0 -  

25%  s i l i c o n   c a r b i d e   w i t h   t h e   r e m a i n d e r   a  m i x t u r e   of  s i l i c o n  

d i o x i d e   and  o t h e r   m e t a l l i c   o x i d e s .  

In  c a r r y i n g   c u t   t h e   i n v e n t i o n ,   an  e f f e c t i v e   a m o u n t  

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

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

m a k i n g   f o u n d r y   c o k e .   The  a d d i t i o n   i s   p r e f e r a b l y   f rom  0 .2   t o  

2.5%  by  w e i g h t   s i l i c o n   and  f r o m   0 . 5   to   6%  g r a p h i t e   b a s e d   o n  

t h e   a m o u n t   of  c o a l   or  b l e n d   of  c o a l s .   The  mix  is   p u l v e r i z e d  

and  c o k e d   in  a  b y - p r o d u c t   c o k e   o v e n   ( s e e :   M a k i n g   E f f i c i e n t  

Use  of  Coke  in  t he   C u p o l a ,   A m e r i c a n   Coke  and  Coal   C h e m i c a l s  

I n s t i t u t e ,   W a s h i n g t o n ,   D . C . ) .  

The  r e s u l t i n g   c o k e   h a s   s u p e r i o r   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 .   I t s   s u p e r i o r   h o t   s t r e n g t h   g i v e s   i m p r o v e d  

o p e r a t i o n   in  t he   c u p o l a ;   a i d s   in  m a i n t a i n i n g   the   p h y s i c a l  

i n t e g r i t y   of  t he   coke   in  t h e   c u p o l a ,   a v o i d i n g   b r e a k d o w n   i n t o  

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

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

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

o p e r a t i o n   w i t h   l e s s   f u e l   and  c o n s e q u e n t   s a v i n g s .  

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

r e l e a s i n g   e x o t h e r m i c   h e a t   and  l o w e r i n g   t h e   o v e r a l l   c o k e  

c o m b u s t i o n .  

When  t h e   s i l i c o n   c a r b i d e   i s   b l e n d e d   i n t o   t h e   c o a l  

m i x ,   p r e f e r a b l y   in  c o m b i n a t i o n   w i t h   g r a p h i t e   p o w d e r ,   a n d  

c o n s e q u e n t l y   p u l v e r i z e d   and  c o k e d ,   i t   i s   d i s p e r s e d   much  m o r e  

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

i s   more   u n i f o r m l y   and  r e a d i l y   a v a i l a b l e   to   t h e   l i q u i d   i r o n  

a t   t h e   c o k e - i r o n   i n t e r f a c e .   T h i s   a v a i l a b i l i t y   a i d s   in  p r o -  

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



and  i t s   r e a c t i o n s   w i t h   t h e   i r o n .  

The  a v a i l a b i l i t y   of  t h e   s i l i c o n   c a r b i d e   in  t h e   c o k e  

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

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

n e e d e d   and  t he   p o s s i b i l i t y   of  w e i g h i n g   and  a d d i n g   e r r o r s .  

The  g r a p h i t e ,   and  s i l i c o n   f rom  t h e   s i l i c o n   c a r b i d e ,  

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

p e a r l i t i c   m a t r i x   on  c o o l i n g   and  h a r d e n i n g   of  t he   m e t a l   w h e n  

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

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

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

p r o f i t a b l y .  

In  a  p r e f e r r e d   p r o c e d u r e ,   f r o m   1-10%  of  a  c o m m e r c i a l  

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

i s   a d d e d   to  t h e   mix  of  c o k i n g   c o a l s   in  a  p h y s i c a l   b l e n d ,   t h e  

mix  p u l v e r i z e d   and  c o k e d   in  a  c o n v e n t i o n a l   b y - p r o d u c t   c o k e  

o v e n .  

The  c o k e   p r o d u c e d   in  t h e   a b o v e   f a s h i o n   i s   t h e n   u s e d  

as  a  r e p l a c e m e n t   f o r   t h e   r e g u l a r   m e t a l l u r g i c a l   c o k e   in  a  

g r a y   i r o n   f o u n d r y   c u p o l a .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   w i t h  

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

EXAMPLE  1 

To  95  p a r t s   by  w e i g h t   of  a  m i x t u r e   of  c o k i n g   a n d  

n o n - c o k i n g   c o a l s   5  p a r t s   of  c o m m e r c i a l   s i l i c o n   c a r b i d e   w a s  

a d d e d .  

The  s i l i c o n   c a r b i d e   u s e d   had  t h e   f o l l o w i n g   a p p r o x i m -  

a t e   a n a l y s i s :  

T h i s   m i x t u r e   was  b l e n d e d ,   p u l v e r i z e d ,   l o a d e d   i n t o  

a  b y - p r o d u c t   coke   oven   and  c o k e d   d u r i n g   a  2 6 - 1 / 2   h o u r   c y c l e .  

The  coke   p r o d u c e d   had   t h e   f o l l o w i n g   a n a l y s i s   by  v a r i o u s  

s a m p l e s :  



T h i s   c o k e   was  u s e d   in   a  g r a y   i r o n   c u p o l a   in  a  

j o b b i n g   f o u n d r y   w i t h   a  d a i l y   m e l t   of  a p p r o x i m a t e l y   70  t o n s  

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

1  -   A p p r o x i m a t e l y   5-10%  l e s s   coke   was  r e q u i r e d   f o r  

m e l t i n g .  

2  -   S i l i c o n   g a i n   in  t h e   m e t a l   was  a p p r o x i m a t e l y   0 . 1 0 %  

a t   a  6  to   1  coke   r a t i o   (wt .   i r o n   to   c o k e ) .  

3  -   Back   p r e s s u r e   in  t h e   c u p o l a   was  r e p o r t e d   t o   b e  

l e s s   v a r i a b l e   t h a n   in  t h e   p a s t .  

4  -   C a r b o n   p i c k u p   in  t h e   i r o n   i n c r e a s e d   c o n s i d e r a b l y  

a t   n o r m a l   c o k i n g   l e v e l s .  

5  -   M e l t i n g   r a t e s   and  m e t a l   t e m p e r a t u r e   were   e q u a l   t o  

or  s l i g h t l y   h i g h e r   t h a n   w i t h   r e g u l a r   c o k e .  

N o s .   3,  4  and  5  a b o v e   w e r e   q u a l i t a t i v e   d e t e r m i n a -  

t i o n s   o n l y   and   w e r e   n o t   q u a n t i t a t i v e l y   d e t e r m i n e d .  

The  r e d u c t i o n   in  b a c k   p r e s s u r e   was  the   r e s u l t   o f  

a  h i g h e r   h o t   s t r e n g t h   by  t h e   c o k e ,   w h i c h   m a i n t a i n e d   i t s  

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

l e s s   r e s i s t a n c e   to   t h e   a i r   f l o w .  

The  f a c t   t h a t   t h e   m e l t   r a t e   and  m e t a l   t e m p e r a t u r e  

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

v e r i f i e d   t h a t   t h e   s i l i c o n   c a r b i d e   r e a c t e d   in  t he   m e l t ,   r e -  

l e a s i n g   h e a t .   The  r e a c t i o n s   a r e :  

EXAMPLE  2 

Ten  c a r l o a d s   of  coke   w e r e   made  as  in  E x a m p l e   1  w i t h  



5%  of  t h e   same  t y p e   s i l i c o n   c a r b i d e   in   t h e   b l e n d .   The  c o k e  

p r o d u c e d   had  a  c o m p o s i t e   a n a l y s i s   as  f o l l o w s :  

The  a b o v e   coke   was  u s e d   in  a  f o u r   day  run   in  a  9 0 "  

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

w i t h   w a t e r   c o o l e d   p r o j e c t i n g   t u y e r e s ,   and  a  c a r b o n   l i n e d   w a l l .  

T y p i c a l   o p e r a t i n g   d a t a   f o r   t h i s   c u p o l a   d u r i n g   t h i s   run   w a s :  

1  -   Bed  h e i g h t  -   60"  a b o v e   c e n t e r l i n e   of  t u y e r e s .  

Bed  coke  w e i g h t  -   9 , 0 0 0   l b s .  

L i m e s t o n e  -   500  l b s .  

2  -   S t a c k   h o l d i n g   c a p a c i t y  -   1 0 - 1 2   x  6 , 0 0 0   l b .   c h a r g e s .  

3  -   T y p i c a l   c u p o l a   c h a r g e s :  



The  i r o n   p r o d u c e d   w i t h   t h e   c o k e   c o n t a i n i n g   SiC  h a d  

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

r e g u l a r   c o k e :  

T y p i c a l   M e t a l   C o m p o s i t i o n :  

In  t h i s   t e s t ,   t h e r e   was  an  o v e r a l l   r e d u c t i o n   i n  

coke   u se   of  6 .2%.   The  r u n n i n g   c o k e   c h a r g e ,   n o t   i n c l u d i n g  

b o o s t e r   c h a r g e s   or  bed  coke   was  r e d u c e d   f rom  700  l b s .   to   6 5 0  

l b s .   or  7 . 1 % .  

T h e s e   r e d u c t i o n s   in  c h a r g e d   c o k e   d i d   no t   r e d u c e  

c a r b o n   g a i n   or  p i c k u p   by  t h e   i r o n .  

S i l i c o n   m e l t i n g   l o s s   or  o x i d a t i o n   l o s s   was  r e d u c e d  

1 8 . 9 % .   S i l i c o n   p i c k u p   in  t h e   i r o n   was  0 . 0 7 % .  

T h e r e   was  a  r e d u c t i o n   in  h a r d n e s s   and  in  c h i l l  

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

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

From  t h e   a b o v e   d a t a ,   i t   can   r e a d i l y   be  o b s e r v e d  

t h a t   t h e   u se   of  t h i s   c o k e   r e s u l t s   in  i m p r o v e m e n t   of  o p e r a t i o n  

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

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

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

n e e d e d .  

Back  p r e s s u r e   in  t h e   a b o v e   r u n   was  a l s o   r e d u c e d   a n d  

more   u n i f o r m   t h a n   in  p r e v i o u s   r u n s ,   i n d i c a t i n g   t h a t   t h i s   c o k e  

b r o k e   down  l e s s   in  t h e   c u p o l a   and  had  h i g h e r   h o t   s t r e n g t h  

t h a n   r e g u l a r   c o k e .  



1.  A  coke   s u i t a b l e   f o r   u se   as  f u e l   in  a  f o u n d r y  

c u p o l a   to   p r o d u c e   g r a y   i r o n ,   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  

i t   c o n t a i n s   in  i t s   s t r u c t u r e   an  e f f e c t i v e   a m o u n t   of  s i l i c o n  

c a r b i d e   w h i c h   i s   b l e n d e d   w i t h   t h e   c o a l   or  b l e n d   of  c o a l s  

u s e d   to   p r o d u c e   s a i d   c o k e   p r i o r   to   c o k i n g   s a i d   c o a l   or   b l e n d  

of  c o a l s .  

2.  A  coke   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   i t   c o n t a i n s   f r o m   0 . 2 - 2 . 5 %   by  wt .   s i l i c o n   c a r b i d e  

b a s e d   on  t h e   a m o u n t   of   c o a l   or  b l e n d e d   c o a l s .  

3.  A  c o k e   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   an  e f f e c t i v e   a m o u n t   of  g r a p h i t e   has   b e e n   a d d e d   t o  

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

to   c o k i n g .  

4.  A  coke   a c c o r d i n g   to  c l a i m   3,  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   i t   c o n t a i n s   0 . 5 - 6 . 0 %   g r a p h i t e   by  wt .   b a s e d   on  t h e  

a m o u n t   of  c o a l   or   b l e n d e d   c o a l .  

5.  A  c o k e   a c c o r d i n g   to   c l a i m s   3  or  4,  c h a r a c t e r i z e d  

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

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

t h e   A c h e s o n   p r o c e s s   has   b e e n   a d d e d   to   t h e   c o a l   or  b l e n d   o f  

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

20-25%  s i l i c o n   c a r b i d e   and  50-60%  g r a p h i t e   c o n t e n t   by  w t .  

6.  A  m e t h o d   of   p r o d u c i n g   an  i m p r o v e d   g r a d e   of  c o k e  

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

c u p o l a ,   in  w h i c h   c o a l   or  a  b l e n d   of  c o a l s   i s   c o k e d   in  a  b y -  

p r o d u c t   coke   o v e n ,   c h a r a c t e r i z e d   by  a d d i n g   to   c o a l   or  b l e n d  

of  c o a l s   p r i o r   to   c o k i n g   an  e f f e c t i v e   a m o u n t   of  s i l i c o n  

c a r b i d e .  

7.  A  method  a c c o r d i n g  t o   c la im  6;  c h a r a c t e r i z e d   by  a d d i n g  f r o m  

0.2  to  2.5%  by  w t .   s i l i c o n   c a r b i d e   b a s e d   on  t h e   a m o u n t   o f  

c o a l   or  b l e n d e d   c o a l s .  

8.  A  m e t h o d   a c c o r d i n g   to   c l a i m s   6  or  7,  c h a r a c t e r i z e d  

by  a d d i n g   a  c o m m e r c i a l   g r a d e   of  s i l i c o n   c a r b i d e   c o n t a i n i n g  

f rom  20-25%  s i l i c o n   c a r b i d e   and  f r o m   50-60%  g r a p h i t e .  

9.  A  m e t h o d   of  p r o d u c i n g   in  a  c u p o l a   g r a y   i r o n   f o r  

c a s t i n g s ,   c h a r a c t e r i z e d   by  u s i n g   as  f u e l   a  coke   a c c o r d i n g  

to  a n y  o n e   of  c l a i m s   1  to   5 .  
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