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FIELD  OF  THE  INVENTION 

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

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

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

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

r o c k   c o r e s .  

BACKGROUND  OF  THE  INVENTION 

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

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

a  m a t r i x ,   p r e p a r e d   by  p o w d e r   m e t a l l u r g i c a l   m e t h o d s ,  

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

h o m o g e n e o u s l y   as  p o s s i b l e .   In   some  i n s t a n c e s   t h e  

m a t r i x   c o n s i s t s   of  a  b r o n z e .   I n   o t h e r   c a s e s ,   t h e  

m a t r i x   c o n s i s t s   of  one  o f ,   or   a  m i x t u r e   o f ,   t u n g s t e n ,  

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

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

The  m a t r i x   d e p e n d i n g   on  i t s   c o m p o s i t i o n   may  b e  

p r e p a r e d   by  e i t h e r   h o t - p r e s s i n g   or  by  i n f i l t r a t i o n .  

U n d e r   t h e   a c t i o n   of  t he   a p p l i e d   f o r c e s   on  t h e   b i t  

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

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

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

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

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

t h e   m a t r i x   i n   b e t w e e n   i s   a l s o   w o r n   away .   S h o u l d  

t h e   m a t r i x   w e a r   be  i n s u f f i c i e n t ,   t h e   a c t i v e   p a r t i c l e s  

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

m a t r i x   and   new  p a r t i c l e s   w i l l   n o t   be  e x p o s e d   a t   a  

s u f f i c i e n t l y   f a s t   r a t e ,   d r i l l i n g   w i l l   no  l o n g e r   b e  

p o s s i b l e   and   t h e   b i t   can  be  s a i d   to   h a v e   b e c o m e  

" c l o s e d   u p " .  



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

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

p r o b l e m s .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d  

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

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

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

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

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

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

d i a m o n d   p a r t i c l e s   and  p r e f e r a b l y   b e t w e e n   one  q u a r t e r  

and   two  t h i r d s   of  t h e   s i z e   of  t h e   d i a m o n d   p a r t i c l e s .  

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

h a v e   a  l i m i t e d   a b i l i t y   to  b o n d   to   t h e   m a t r i x .  

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

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

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

i n   m a i n t a i n i n g   a  gap  b e t w e e n   t h e   m a t r i x   a t   t h e   f a c e  

of  t h e   b i t   and   t h e   r o c k   s u c h   t h a t   t h e   b i t   r e m a i n s  

o p e n   and   c an   c o n t i n u e   to   d r i l l   e f f i c i e n t l y .  

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

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

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

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

q u a n t i t i e s   t h a t   when  t h e y   t e a r   l o o s e   t h e y   w i l l   s c o u r  

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

A n o t h e r   - s c o u r i n g   a g e n t   w h i c h   may  be  u s e d   i n   t h e  

p r e s e n t   i n v e n t i o n   i s   a l u m i n a .  

In   c h o o s i n g   t h e   m a t r i x   and  the   s c o u r i n g   a g e n t ,   o n e  

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

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



m u s t   b r e a k   away  i n   t i m e   to   e r o d e   t h e   m a t r i x   to   k e e p  

t h e   b i t   o p e n ,   b u t   n o t   so  s o o n   as  to   d e p r i v e   t h e  

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

DESCRIPTION  OF  THE  DRAWING 

I t   shows  a  s e r i e s   of  g r a p h s   i l l u s t r a t i n g   t h e   p e r f o r m -  

a n c e s   of  v a r i o u s   b i t s .  

DESCRIPTION  OF  EMBODIMENTS 

F o u r   b i t s   were   p r e p a r e d   and   u s e d   i n   d r i l l i n g   t e s t s   t o  

d e t e r m i n e   t h e i r   p e r f o r m a n c e s .   E a c h   b i t   h a d   t h e   s a m e  

d i a m o n d   c o n c e n t r a t i o n ,   v i z .   40  c o n c e n t r a t i o n   and  t h e  

d i a m o n d   p a r t i c l e s   we re   3 5 / 4 0   m e s h .   The  b i t s   had   t h e  

same  c o m m e r c i a l   b r o n z e   m a t r i x   to   w h i c h   s i l i c o n   c a r b i d e  

was  a d d e d   as  f o l l o w s :  

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

b i t s   a r e   i l l u s t r a t e d ,   g r a p h   No.  s h o w i n g   t h a t   o f  

B i t   N o .  1   and  so  o n .  

I t   w i l l   be  s e e n   t h a t   e x c e p t   d u r i n g   t h e   v e r y   e a r l y  

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

d e p t h   i s   much  l a r g e r   f o r   a  b i t   w i t h   no  SiC  t h a n   f o r  

t h e   o t h e r   t h r e e   b i t s .   A l s o   t o o   much  s c o u r i n g   a g e n t  

( g r a p h   2)  i s   n o t   to   be  r e c o m m e n d e d .   5 0 / 6 0   mesh   a n d  

4 5 / 5 0   mesh  of  t he   SiC  w o r k   e q u a l l y   w e l l .  



1.  An  i m p r e g n a t e d   d r i l l i n g   b i t   w h i c h   h a s   a  w o r k i n g  

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

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

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

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

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

d i a m o n d   p a r t i c l e s .  

2.  The  i m p r e g n a t e d   d r i l l i n g   b i t   c l a i m e d   i n   c l a i m   1 

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

q u a r t e r   and   two  t h i r d s   of  t h e   s i z e   of  t h e   d i a m o n d  

p a r t i c l e s .  

3.  The  i m p r e g n a t e d   d r i l l i n g   c r o w n   c l a i m e d   i n   e i t h e r  

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

s i l i c o n   c a r b i d e .  
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