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@  Granulated  material,  and  production  method  of  same,  for  preparation  of  foundry  molding  sands. 

The  invention  refers  to  a  granulated  material  for 
preparation  of  foundry  molding  sand,  to  be  added  to 
them  to  improve  their  composition,  reduce  pollution  and 
handling  problems,  which  consists  of  a  refractory  frame- 
work  in  the  form  of  granules  the  size  of  which  ranges 
from  0.1  to  0.4  mm  and  an  external  coating  on  said  re- 
fractory  framework  which  in  turn  consists  of  a  fit  material 
for  providing  lustrous  carbon.  The  refractory  framework  is 
formed  by  a  zircon  sand,  chamotte,  chromite,  olivine,  sil- 
limenite,  mullite  or  mixtures  thereof,  with  a  free  silice 
content  not  greater  than  3%.  The  invention  also  relates 
to  a  hot-process  and  a  cold-process  for  production  of 
said  granulated  material. 



The  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  g r a n u l a t e d   m a t e r i a l  

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

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

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

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

t i o n   of  s a i d   g r a n u l a t e d   m a t e r i a l   as  w e l l   as  to   t h e  

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

m a t e r i a l .  

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

p r o d u c t i o n   of  m o l d s   f o r   c a s t - i r o n   c a s t i n g s   c o n s i s t s   o f  

s a n d   and  c l a y   as  b i n d e r .   B e n t o n i t e   is   e s p e c i a l l y   u s e d  

w i t h   a d v a n t a g e   as  b i n d i n g   c l a y .  

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

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

f o r m a t i o n   of  d e f e c t s   on  t h e   s u r f a c e   of  c a s t i n g s .   S a i d  

d e f e c t s ,   as  i t   i s   k n o w n ,   a r e   p r e v a l e n t l y   due  to  t h e  

t h e r m a l   e x p a n s i o n   of  t h e   s a n d   and  to   m e t a l - m o l d   m a t e r i a l  

r e a c t i o n s   s u c h   as  t h e   f o r m a t i o n   of  f e r r o u s   o x i d e   on  t h e  

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

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



s u r f a c e   r o u g h n e s s   in   t h e   c a s t i n g s .   The  c o a l   d u s t  

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

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

t h e   mo ld   r i s e s   to   a b o u t   1 0 0 0 ° C ,   i t   i s   c a u s e d   to  d i s t i l l  

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

a r o u n d   t h e   e x p a n d i n g   s a n d   g r a i n s .   F u r t h e r m o r e   s a i d  

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

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

w i t h   a  r e f r a c t o r y   f i l m ,   n o t   w e t t a b l e   by  m o l t e n   m e t a l ,  

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

m a t e r i a l .  

" L u s t r o u s   c a r b o n "   i s   d e f i n e d   as  an  a l l o t r o p i c ,  

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

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

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

L u s t r o u s   c a r b o n   is  o b t a i n e d   on  w i d e  s p e c i f i c   s u r f a c e s  

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

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

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

of  a n a l y s i s   c o n c e r n i n g   l u s t r o u s   c a r b o n   a r e   e x t e n s i v e l y  

d e s c r i b e d   by  V . I .   B i n d e r m a g e l ,   A.  K o l o r s ,   K.  O r t h u s :  

S c h n e l l v e r f a h r e n   zu r   B e s t i m m u n g   de r   aus   F o r m s t o f f z u -  

s a t z e n   ( m e t h o d   o f   a n a l y s i s   f o r   mo ld   m a t e r i a l s   a d d i t i v e s ) ,  

G i e s s e r e i , V o l .   51,  12  N o v . ,   p a g e   7 2 9 - 7 3 0   ( 1 9 6 4 ) .  

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

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

Coa l   d u s t s   w h i c h   h a v e   b e e n   e x t e n s i v e l y   u s e d   in   t h e   p a s t  

a r e   n a t u r a l   s u b s t a n c e s   s u c h   as  m i l l e d   l o w - g r a d e   a n t h r a -  

c i t e   or  p e a r l - p i t c h ,   c h a r a c t e r i z e d   by  a  low  c o n t e n t   o f  

a s h   and  n o x i o u s   p r o d u c t s   s u c h   as  s u l p h u r ,   w i t h   a  

l u s t r o u s   c a r b o n   y i e l d   n o t   g r e a t e r   t h a n   12%  of  i t s   own 

w e i g h t   and  n o r m a l l y   l o w e r   t h a n   10%.  More  r e c e n t l y  

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

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



more   t h a n   70%  of  l u s t r o u s   c a r b o n ,   t h u s   c o n s i d e r a b l y  

r e d u c i n g   (up  to   7  t i m e s )   t h e   a m o u n t   of  c o a l   d u s t   u s e d .  

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

s a n d s   ( w h i c h   c o n t a i n   80-85%  by  w e i g h t   of  a  r e f r a c t o r y  

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

m e n t i o n e d   c a r b o n - b a s e d   m a t e r i a l s )   is   to  u se   b o t h   s y n t h e t i c  

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

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

m i x t u r e s   t h e r e o f .  

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

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

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

b i n d e r   and   c a r b o n - b a s e d   a d d i t i v e s   a t   e a c h   c y c l e .  

The  m o s t   common  r e f r a c t o r y   m a t e r i a l  u s e d   f o r   t h e  

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

i t s   low  c o s t ;   o t h e r   t y p e s   of  s a n d ,   s u c h   as  o l i v i n e ,  

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

t h e   l i k e   can   be  u s e d   f o r   p a r t i c u l a r   p u r p o s e s .   N e v e r t h e -  

l e s s   i t   i s   w e l l   known  t h a t   w i t h   r e s p e c t   to   o t h e r  k i n d s  

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

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

w h i c h   m o r e o v e r   i n c r e a s e s   s u d d e n t l y   a t   a b o u t   500°C  i n  

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

f r o m   t h e   a l p h a   to  b e t a   s t a t e .  

A c c o r d i n g   t h e r e f o r e   to   a c t u a l   f o u n d r y   p r a c t i c e   f o r  

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

as  w e l l   as  c o m p o s i t i o n s   b a s e d   on  b e n t o n i t e   or  b i n d i n g  

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

s y n t h e t i c   m a t e r i a l s   or  m i x t u r e s  t h e r e o f   as  c a r b o n - b a s e d  

a d d i t i v e s .  

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

t h i s   way  of  w o r k i n g ,   r e m a i n   n e a r l y   u n c h a n g e d   or  t e n d   t o  



g e t   w o r s e   p r o g r e s s i v e l y   w i t h   r e g e n e r a t i n g   c y c l e s .  

F u r t h e r m o r e   t h e   a c t u a l   p r a c t i c e   i s   to   add  t h e   a d d i t i v e s  

as  p o w d e r s   to  t he   m o l d i n g   s a n d ,   e s p e c i a l l y   t h e   c a r b o n -  

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

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

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

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

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

a d d i t i v e s   to   t h e   e x h a u s t e d   s a n d .   In  t h i s   c o n n e c t i o n  

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

c a r b o n   y i e l d   was  s u g g e s t e d   by  t h e   A p p l i c a n t   to  b e  

c a r r i e d   o u t   in   f o r m   of  a  p r e - m i x e d   m a t t e r   t o g e t h e r   w i t h  

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

w o r k i n g   p r o b l e m s .  

I t   i s   t h e   o b j e c t   of   t h e   i n v e n t i o n   to   i m p r o v e   t h e  

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

d u r i n g   r e g e n e r a t i o n ,   a  r e f r a c t o r y   m a t e r i a l ,   c h a r a c t e r i z e d  

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

t h e   i n i t i a l l y   u s e d   s a n d ,   w h i c h   i s ,   in   o t h e r  w o r d s ,   a b l e  

to  p o s i t i v e l y   and  p r o g r e s s i v e l y   m o d i f y   i t s   d i l a t o m e t r i c  

p r o p e r t i e s .  

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to   p r o d u c e   q u a r t z -   a n d  

d u s t - f r e e   m a t e r i a l   to   be  u s e d   f o r   t he   p r e p a r a t i o n   o f  

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

w o r k i n g   e n v i r o n m e n t   and  m a t e r i a l   h a n d l i n g   p r o b l e m s .  

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

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

of   t h e   g r a n u l e s   b e i n g   in   t h e   r a n g e   of  0 . 1 + 0 . 4   mm,  i . e .  

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

e x t e r n a l l y   c o a t e d   w i t h . a   s y n t h e t i c   c o a l   d u s t   m a t e r i a l  

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

to  t h e   one  p r o d u c e d   by  a  n a t u r a l   c o a l   d u s t .   I n  

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

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



c o e f f i c i e n t ,   s u c h   as  z i r c o n ,   c h a m o t t e ,   c h r o m i t e ,  

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

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

c r y s t a l l i n e   s i l i c a   n o t   g r e a t e r   t h a n   3%. 

In  t h i s   way  t h e   a d d i t i o n   of  o n l y   one  c o m p o n e n t   to  t h e  

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

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

r e f r a c t o r y   m a t e r i a l .   Thus  a v o i d i n g   t h e   h a n d l i n g   o f  

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

a d d i n g   a  r e f r a c t o r y   m a t e r i a l ,   d u r i n g   r e g e n e r a t i v e  

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

m e t r i c   p r o p e r t i e s   of  t h e   r e f r a c t o r y   f r a m e w o r k   as  a  

w h o l e .  

The  r e f r a c t o r y   f r a m e w o r k   m a t e r i a l ,   a c c o r d i n g   to  t h e  

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

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

u p o n   m e l t i n g .   As  l u s t r o u s   c a r b o n   p r o d u c i n g   m a t e r i a l ,  

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

7 0 - 1 8 0 ° C   a r e   g e n e r a l l y   u s e d ,   s u c h   as  p l a s t i c s   or  r e s i n s  

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

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

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

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

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

m e t h o d s   in  an  a m o u n t   r a n g i n g   b e t w e e n   15  and  90%  of  i t s  

own  w e i g h t .  

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

to  t he   i n v e n t i o n   c o m p r i s e s   m e l t i n g   t h e   o r g a n i c   m a t e r i a l  

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

r e f r a c t o r y   m a t e r i a l .  

A n o t h e r   m e t h o d   is  b a s e d   on  t h e   f a c t   t h a t   s a i d   o r g a n i c  

m a t e r i a l   is  s o l v e n t - s o l u b l e   and  t h e r e f o r e   can   be  d i r e c t l y  

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



in  a  drum  w i t h   a  s o l v e n t ,   in   o r d e r   to   p r o d u c e   a  p r o p e r  

r e s i n   c o a t i n g   on  t h e   g r a n u l e s   by  e v a p o r a t i n g   t h e   s o l v e n t ,  

w h i c h   i s   r e c o v e r e d   in  a  s u b s e q u e n t   s t e p .   A  p e r s o n   s k i l l e d  

in  t h e   a r t   is   w e l l   a w a r e   of  how  s e l e c t i o n   of  t h e   s o l v e n t ,  

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

be  c a r r i e d   o u t .   A  p a r t i c u l a r l y   p r e f e r r e d   s o l v e n t   i s  

w h i t e   s p i r i t .  

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

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

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

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

g r a n u l a t e d   m a t e r i a l   is   d i r e c t l y   u s e d   f o r   r e g e n e r a t i n g  

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

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

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

s a n d   or  t h e   l i k e   or  t h e i r   m i x t u r e s   e i t h e r   w i t h   a  g r a n u l e  

s i z e   r a n g i n g   b e t w e e n   0 . 1   and   0 . 4   mm  or  as  a  p o w d e r .   T h e  

s a n d ,   or  s a n d   m i x t u r e ,   is   h e a t e d   to   150°C  and  t h e n  

m i x e d   w i t h   c o u m a r o n i c   r e s i n ;   t h e   p e r c e n t a g e   o f  t h e  r e s i n  

i s   10%  c a l c u l a t e d   on  t h e   w e i g h t   of  t h e   r e f r a c t o r y   f r a m e -  

w o r k .   A f t e r   a  few  m i n u t e s   of   m i x i n g ,   d u r i n g   w h i c h  

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

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

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

m a t e r i a l .  

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

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

g i v e n   h e r e i n a f t e r .  

E x a m p l e   1 

900  kg  of   c h r o m i t e   s a n d   w i t h   a  p a r t i c l e   s i z e   of  0 . 1 - 0 . 3  

mm  and  a  C r203   c o n t e n t   of  44.5%  a r e   f e d   to   a  m i x i n g   d r u m  



and  h e a t e d   to  1 6 0 ° C ,   t h e n   100  kg  of  p o l y s t y r e n e   in  t h e  

fo rm  of  g r a n u l e s   or  p o w d e r   a r e   a d d e d   w h i t h   t h e   f o l l o w i n g  

c h a r a c t e r i s t i c s :  

A f t e r   3 -4   m i n u t e s   of  m i x i n g ,   t h e   m i x t u r e   i s   c o o l e d   a n d  

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

m a t e r i a l   w i t h   a  g r a n u l e   s i z e   r a n g i n g   b e t w e e n  0 . 1   and  0 . 3  

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

S a i d   c r o m i t e   s a n d   p r e c o a t e d   w i t h   p o l y s t y r e n e   y i e l d s   7 - 8 %  

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

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

of  a  l o w - g r a d e   a n t h r a c i t e .   Such  a  s y n t h e t i c   m a t e r i a l   c a n  

be  a d d e d   to   a  m o l d i n g   s a n d   a c c o r d i n g   to   n o r m a l   p r a c t i c e  

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

E x a m p l e   2 

950  kg  of  o l i v i n e   s a n d   w i t h   g r a n u l e   s i z e   r a n g i n g   b e t w e e n  

0 . 0 6   and  0 . 4   mm,and   t he   f o l l o w i n g   c h e m i c a l   a n a l y s i s :  

a r e   f e d   to   a  m i x i n g   drum  w i t h   100  kg  of  a  s o l u t i o n  

c o n t a i n i n g   50%  of  w h i t e   s p i r i t   and  50%  of   p e t r o l i c  

r e s i n ,   w i t h   t he   f o l l o w i n g   c h a r a c t e r i s t i c s :  



a f t e r   a  few  m i n u t e s   of  m i x i n g ,   t h e   s o l v e n t   i s   s u c k e d  

f r o m   t h e   m i x i n g   drum  to   c o m p l e t e l y   c o a t   t he   s a n d   g r a n u l e s  

w i t h   t h e   r e s i n .   Any  p o s s i b l e   d o t   i s   b r o k e n   on  a  

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

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

to   3 - 3 . 5 %   of   i t s   own  w e i g h t .  

S a i d   m a t e r i a l   i s   a d d e d   to   a  m o l d i n g   s a n d   in   s u c h   an  a m o u n t  

so  as  to   h a v e  a   c o n s t a n t   l u s t r o u s   c a r b o n   y i e l d   e q u a l   t o  

0 . 2 - 0 . 6 % .   In  t h i s   way  t h e   m o l d i n g   s a n d   i s   a l s o   e n r i c h e d  

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

m i n i m i z i n g   s u r f a c e   d e f e c t s   on  c a s t i n g s   due  to  t h e r m a l  

e x p a n s i o n   p r o b l e m s .  

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

of   r e s i n - b a s e d   c o a t i n g   on  t h e   r e f r a c t o r y   m a t e r i a l   w i l l  

be  o f   0 . 5   to   60%  by  w e i g h t   and  in   p a r t i c u l a r   m o r e  

p r e f e r a b l y   1 . 0   to   30.%  by  w e i g h t .   For   e x a m p l e ,   a  

r e f r a c t o r y   m a t e r i a l   w i t h   25%  of  c o a t i n g   c o n s i s t i n g   o f  

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

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

c e n t a g e   of  15-16%  by  w e i g h t .  

In  a d d i t i o n   to   t h e   a b o v e   m e n t i o n e d   a d v a n t a g e s   c o n c e r n i n g  

d u s t - f r e e   h a n d l i n g   of  t he   m a t e r i a l   and  t h e   p r o g r e s s i v e  

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

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

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

e x t r a c t i n g   p r o p e r t i e s   of  c a s t i n g s   and  o b t a i n i n g   b e t t e r  

s u r f a c e s   on  s a m e .  



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

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

r e f r a c t o r y   f r a m e w o r k   in  t h e   fo rm  of  g r a n u l e s ,   w h o s e  

s i z e   r a n g e s   f rom  0 . 1   to  0 . 4   mm,  and  an  e x t e r n a l   c o a t i n g  

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

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

f rom  15  to  90%  of  i t s   own  w e i g h t ,   t h e   a m o u n t   of  c o a t i n g  
of  s a i d   m a t e r i a l   on  s a i d   r e f r a c t o r y   f r a m e w o r k   b e i n g  

0 . 5   to  60%  of  t h e   t o t a l   w e i g h t   of  t he   g r a n u l a t e d  

m a t e r i a l .  

2.  The  g r a n u l a t e d   m a t e r i a l   a c c o r d i n g   to  c l a i m   1,  in   w h i c h  

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

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

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

s i l i c a   c o n t e n t   n o t   g r e a t e r   t h a n   3%.  

3.  The  g r a n u l a t e d   m a t e r i a l   a c c o r d i n g   to   c l a i m s  1   or  2,  i n  

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

is  a  m a t e r i a l   s e l e c t e d   among  p l a s t i c s   or  r e s i n s   a s  

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

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

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

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

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

m e l t i n g   p r o c e s s   b e i n g   f rom  15  to  90%  of  i t s   own  w e i g h t .  



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

m a t e r i a l   as  c l a i m e d   in  any  of   t h e   p r e c e d i n g   c l a i m s  

f r o m   1  to  3,  i n c l u d i n g   t h e   s t e p s   o f :   h e a t i n g   in   a  

m i x i n g   drum  a t   a  t e m p e r a t u r e   of   7 0 - 1 8 0 ° C   a  r e f r a c t o r y  

m a t e r i a l   in   t h e   f o r m   of  g r a n u l e s   w i t h   a  s i z e   r a n g e  
of  0 . 1   to  0 . 4   mm;  f e e d i n g   t h e   m i x i n g   drum  w i t h   a  

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

a m o u n t   of  15  to  90%  of  i t s   own  w e i g h t ,   t h u s   p r o d u c i n g  

a  m i x t u r e   t h e r e i n ;   m i x i n g   t h e   m i x t u r e   so  t h a t   t h e  

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

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

s i e v i n g   i t   in   o r d e r   to   b r e a k   any  p o s s i b l e   l u m p .  

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

m a t e r i a l   as  c l a i m e d   in   any   o f   t h e   p r e v i o u s   c l a i m s  

f r o m   1  to   3,  c o n s i s t i n g   o f :   f e e d i n g   a  m i x i n g   d r u m  

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

w i t h   a  s i z e   r a n g e   of   0 . 1   to   0 . 4   mm;  f e e d i n g  s a i d  

m i x i n g   drum  w i t h   a  m a t e r i a l   f i t   f o r   p r o v i d i n g   l u s t r o u s  

c a r b o n   in   an  a m o u n t   of  15  to   90%  of  i t s   own  w e i g h t ,  

s a i d   m a t e r i a l   b e i n g   d i s s o l v e d   in   a  s o l v e n t ;   m i x i n g  

t h e   m i x t u r e ;   e v a p o r a t i n g   s a i d   s o l v e n t   so  as  t o  

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

to   c o a t   t h e   r e f r a c t o r y   g r a n u l e s ;   and  s i e v i n g   s a i d  

g r a n u l a t e d   m a t e r i a l   in  o r d e r   to   b r e a k   any  p o s s i b l e  

l u m p .  

6.  A  f o u n d r y   m o l d i n g   s a n d   i n c l u d i n g   a  g r a n u l a t e d   m a t e r i a l  

as  c l a i m e d   in  any  of  t h e   c l a i m s   f r o m   1  to  3,  in  s u c h  

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

s a n d   i s   0 . 2   to  9.6%  of  t h e   t o t a l   w e i g h t   of   s a i d   m o l d i n g  

s a n d .  
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