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(§5  An  abrasive  body  (12,  22)  is  provided  which  has  high 
strength  and  an  ability  to  withstand  high  temperatures  making 
it  suitiable  as  a  tool  insert  for  dressing  tools  and  surface  set  drill 
bits.  The  body  (12,  22)  comprises  a  mass  of  diamond  particles 
present  in  an  amount  of  80  to  95  percent  by  volume  of  the  body 
(12,  22)  and  a  second  phase  present  in  an  amount  of  5  to  20 
percent  by  volume  of  the  body  (12,  22),  the  mass  of  diamond 
particles  containing  substantial  diamond-to-diamond  bonding 
to  form  a  coherent  skeletal  mass  and  the  second  phase  contain- 
ing  chromium  and  a  second  metal  selected  from  the  group  of 
nickel,  iron  and  cobalt,  the  chromium  being  in  the  form  of  the 
metal,  chromium  carbide  and/or  in  the  form  of  an  intermetallic 
compound  with  the  second  metal  and  the  second  metal  being 
in  the  form  of  the  metal  and/or  the  intermetallic  compound  with 
the  chromium.  The  abrasive  bodies  (12,  22)  are  made  under 
conditions  of  elevated  temperature  and  pressure  suitable  for 
diamond  compact  manufacture. 
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ACTORUM  AG 
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diamond  compact  manufacture. 



BACKGROUND  OF  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  ab ras ive   p r o d u c t s .  

Abrasive  compacts  are  well  known  in  the  ar t   and  are  used  . 
e x t e n s i v e l y   in  i n d u s t r y   for  the  abrading  of  va r ious   w o r k p i e c e s .  

They  c o n s i s t   e s s e n t i a l l y   of  a  mass  of  ab r a s ive   p a r t i c l e s   p r e s e n t  
in  an  amount  of  at  l e a s t   70  pe rcen t ,   p r e f e r a b l y   80  to  90  p e r c e n t ,  

by  volume  of  the  compact  bonded  i n t o  a   hard  c o n g l o m e r a t e .  

Compacts  are  p o l y c r y s t a l l i n e   masses  and  can  r e p l a c e   s i n g l e   l a r g e  

c r y s t a l s   in  many  a p p l i c a t i o n s .   The  ab r a s ive   p a r t i c l e s   o f  

compacts  are  i n v a r i a b l y   u l t r a - h a r d   a b r a s i v e s   such  as  diamond  and  

cubic  boron  n i t r i d e .  

Abrasive  compacts  g e n e r a l l y   conta in   a  second  phase  or  b o n d i n g  

mat r ix   which  c o n t a i n s   a  c a t a l y s t   (a lso  known  as  a  s o l v e n t )   u s e f u l  

in  s y n t h e s i s i n g   the  p a r t i c l e s .   In  the  case  of  cubic  b o r o n  

n i t r i d e ,   examples  of  s u i t a b l e   c a t a l y s t s   are  aluminium  or  an  a l l o y  

of  aluminium  with  n i c k e l ,   coba l t ,   i ron ,   manganese  or  chromium. 

In  the  case  of  diamond,  examples  of  s u i t a b l e   c a t a l y s t s   are  m e t a l s  

of  Group  VIII  of  the  P e r i o d i c   Table  such  as  c o b a l t ,   n i c k e l   o r  

i ron  or  an  a l l o y   c o n t a i n i n g   such  a  m e t a l .  



As  is  known  in  the  a r t ,   diamond  and  cubic  boron  n i t r i d e   compacts  

are  manufac tu red   under  cond i t i ons   of  t empera tu re   and  p r e s su re   a t  

which  the  a b r a s i v e   p a r t i c l e   is  c r y s t a l l o g r a p h i c a l l y   s t a b l e .  

Abrasive  compacts  may  be  bonded  d i r e c t l y   to  a  tool   or  shank  f o r  

use.  A l t e r n a t i v e l y ,   they  may  be  bonded  to  a  backing  such  as  a 
cemented  c a rb ide   backing  p r i o r   to  being  mounted  on  a  tool   o r  

shank.  Such  backed  compacts  are  also  known  in  the  a r t   a s  

c o m p o s i t e ,  a b r a s i v e   c o m p a c t s .  

United  S t a t e s   Pa ten t   S p e c i f i c a t i o n   No.  4 ,224 ,380   d e s c r i b e s   a  

method  of  l e a c h i n g   out  a  s u b s t a n t i a l   q u a n t i t y   of  the  c a t a l y s t  

from  a  diamond  compact.  The  product   so  produced  c o m p r i s e s  

s e l f - b o n d e d   diamond  p a r t i c l e s   compris ing  between  about  70  p e r c e n t  
and  95  p e r c e n t   by  volume  of  the  p roduc t ,   a  m e t a l l i c   p h a s e  

i n f i l t r a t e d   s u b s t a n t i a l l y   un i fo rmly   th roughout   the  p roduc t ,   t h e  

phase  compr i s ing   between  about  0,05  pe rcen t   and  3  pe rcen t   by  

volume  of  the  p roduc t ,   and  a  network  of  i n t e r c o n n e c t e d ,   empty 

pores  d i s p e r s e d   th roughout   the  product   and  de f ined   by  t h e  

p a r t i c l e s   and  the  m e t a l l i c   phase,   the  pores  compr is ing   between  5 

p e r c e n t   and  30  pe rcen t   by  volume  of  the  p roduc t .   Leaching  may 
be  ach ieved   by  p l a c i n g   a  diamond  compact  in  a  hot  c o n c e n t r a t e d  

n i t r i c - h y d r o f l u o r i c   acid  s o l u t i o n   for  a  pe r iod   of  t ime.  T h i s  

t r e a t m e n t   with  the  hot  acid  leaches   out  the  c a t a l y s t   p h a s e  

l e a v i n g   behind  a  s k e l e t a l   diamond  s t r u c t u r e .   The  l e a c h e d  

p roduc t   is  said  to  be  t h e r m a l l y   more  s t ab l e   than  the  u n l e a c h e d  

p r o d u c t .  

Uni ted   S t a t e s   Pa ten t   No.  4 ,124,401  d e s c r i b e s   and  claims  a  

p o l y c r y s t a l l i n e   diamond  body  comprised  of  a  mass  of  diamond 

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

bonding  medium  comprised  of  s i l i c o n   carb ide   and  a  ca rb ide   a n d / o r  



s i l i c i d e   of  a  metal  component  which  forms  a  s i l i c i d e   w i t h  

s i l i c o n ,   the  diamond  c r y s t a l s   ranging  in  size  from  1  m i c r o n  t o  

about  1  000  microns ,   the  dens i t y   of  the  c r y s t a l s   ranging   from  a t  

l e a s t   about  70  pe rcen t   by  volume  up  to  at  l e a s t   about  00  p e r c e n t  

by  volume  of  said  body,  said  s i l i c o n   a t o m - c o n t a i n i n g   b o n d i n g  

medium  being  p re sen t   in  an  amount  ranging  up  to  about  30  p e r c e n t  

by  volume  of  said  body,  said  bonding  medium  being  d i s t r i b u t e d   a t  

l e a s t   s u b s t a n t i a l l y   un i formly   throughout   the  body,  the  p o r t i o n   o f  

the  bonding  medium  in  con tac t   with  the  su r f aces   of  the  d iamond 

c r y s t a l s   being  at  l e a s t   in  a  major amount  s i l i c o n   ca rb ide   and  t h e  

diamond  body  being  at  l e a s t   s u b s t a n t i a l l y   p o r e - f r e e .   The  m e t a l  

component  for  the  diamond  body  is  s e l e c t e d   from  a  wide  group  o f  

metals   c o n s i s t i n g   of  c o b a l t ,   chromium,  i ron ,   hafnium,  manganese ,  

molybdenum,  niobium,  n i c k e l ,   pa l lad ium,   p l a t inum,   r h e n i u m ,  

rhodium,  ru then ium,   t an ta lum,   thorium,  t i t a n i u m ,   u r a n i u m ,  

vanadium,  t u n g s t e n ,   y t t r i u m ,   zirconium  and  a l l o y s   t h e r e o f .   The 

p o l y c r y s t a l l i n e   diamond  body  is  made  under  r e l a t i v e l y   mild  h o t  

p r e s s i n g   c o n d i t i o n s   and  such  that   diamond  i n t e r g r o w t h   w i l l   n o t  

o c c u r .  

U n i t e d  S t a t e s   Pa ten t   No.  4 , 1 5 1 , 6 8 6 . d e s c r i b e s   a  p o l y c r y s t a l l i n e  

diamond  body  s i m i l a r   to  that   of  United  S t a t e s   Pa t en t   No. 

4 ,124 ,401   save  tha t   the  bonding  medium  is  comprised  of  s i l i c o n  

ca rb ide   and  e l emen ta l   s i l i c o n   and  the  d e n s i t y   of  diamond  c r y s t a l s  

in  the  body  ranges  from  80  percent   by  volume  to  about  95  p e r c e n t  

by  volume  of  the  body.  Moreover,  the  p o l y c r y s t a l l i n e   a b r a s i v e  

bodies   of  t h i s   United  S t a t e s   pa ten t   are  made  under  h ighe r   a p p l i e d  

p r e s s u r e   c o n d i t i o n s ,   i . e .   appl ied   p r e s s u r e s   of  at  l e a s t   about  25 

k i l o b a r s .  

United  S t a t e s   Pa ten t   No.  3,234,321  d e s c r i b e s   diamond  compac t s  

having  a  second  phase  of  t i t a n i u m ,   vanadium,  z i r con ium,   chromium 

or  s i l i c o n   or  an  a l l oy   of  any  of  these  metals   with  n i c k e l ,  



manganese  or  i r on .   The  compacts  are  made  by  mixing  the  diamond 

p a r t i c l e s   with  the  meta l ,   in  powdered  form,  and  s u b j e c t i n g   t h e  

mix ture   to  e l e v a t e d   c o n d i t i o n s   of  t e m p e r a t u r e   and  p r e s s u r e .   One 

example  uses  s i l i c o n   as  the  m e t a l .  

European  Pa ten t   P u b l i c a t i o n   No.  0116403  d e s c r i b e s   an  a b r a s i v e  

body  which  has  high  s t r e n g t h   and  an  a b i l i t y   to  w i t h s t a n d   h i g h  

t e m p e r a t u r e s   making  it   s u i t a b l e   as  a  tool   i n s e r t   for   d r e s s i n g  

too l s   and  s u r f a c e   set  d r i l l   b i t s .   The  body  comprises   a  mass  o f  

diamond  p a r t i c l e s   p re sen t   in  an  amount  of  80  to  90  pe rcen t   by 

volume  of  the  body  and  a  second  phase  p r e s e n t   in  an  amount  of  10 

to  20  p e r c e n t   by  volume  of  the  body,  the  mass  of  diamond 

p a r t i c l e s   c o n t a i n i n g   s u b s t a n t i a l   d iamond- to -d iamond   bonding  t o  

form  a  c o h e r e n t   s k e l e t a l   mass  and  the  second  phase  c o n t a i n i n g  

n i c k e l   and  s i l i c o n ,   the  n i c k e l   being  in  the  form  of  n i cke l   a n d / o r  

n i c k e l   s i l i c i d e   and  the  s i l i c o n   being  in  the  form  of  s i l i c o n ,  

s i l i c o n   c a r b i d e   and/or   n i cke l   s i l i c i d e .   The  a b r a s i v e   bodies  a r e  

made  under  c o n d i t i o n s   of  e l e v a t e d   t e m p e r a t u r e   and  p r e s s u r e  
s u i t a b l e   for   diamond  compact  m a n u f a c t u r e .  

SUMMARY  OF  THE  INVENTION 

An  a b r a s i v e   body  accord ing   to  the  i n v e n t i o n   comprises   a  mass  o f  

diamond  p a r t i c l e s   p r e s e n t   in  an  amount  of  80  to  95  pe rcen t   by 

volume  of  the  body  and  a  second  phase  p r e s e n t   in  an  amount  o f  5  

to  20  p e r c e n t   by  volume  of  the  body,  the  mass  of  diamond 

p a r t i c l e s   c o n t a i n i n g   s u b s t a n t i a l   d i amond- to -d iamond   bonding  t o  

form  a  cohe ren t   s k e l e t a l   mass  and  the  second  phase  c o n t a i n i n g  

chromium  and  a  second  metal  s e l e c t e d   from  the  group  of  n i c k e l ,  

i ron   and  c o b a l t .   The  chromium  wi l l   be  p r e s e n t   in  the  form  o f  

the  me ta l ,   chromium  ca rb ide   and/or   in  the  form  of  a n  



i n t e r m e t a l l i c   compound  with  the  second  metal .   The  second  m e t a l  

wi l l   be  in  the  form  of  the  metal  and/or   the  i n t e r m e t a l l i c  

compound  r e f e r r e d   to  a b o v e .  

Fu r the r   accord ing   to  the  i n v e n t i o n   there   is  provided  a  d r e s s i n g  

tool  compris ing   a  tool  shank  and  an  a b r a s i v e   body  as  d e f i n e d  

above  mounted  in  one  end  t h e r e o f   to  p re sen t   a  d r e s s i n g   edge .  

S t i l l   f u r t h e r   a cco rd ing   to  the  i n v e n t i o n   the re   is  provided  a  

su r f ace   set  d r i l l   b i t   compr is ing   a  r o t a t a b l e   body  p r e s e n t i n g   a t  

one  e n d  t h e r e o f   a  c u t t i n g   face ,   the  c u t t i n g   face  having  a  

p l u r a l i t y   of  a b r a s i v e   bodies   as  de f ined   above  mounted  t h e r e i n   t o  

p r e sen t   c u t t i n g   edges  for  the  f a c e .  

S t i l l   f u r t h e r   a c c o r d i n g   to  the  i n v e n t i o n   the re   is  p rovided   a  

method  of  p roducing   an  a b r a s i v e   body  as  de f ined   above  i n c l u d i n g  

the  s teps   o f :  

(a)  p l ac ing   a  mass  of  diamond  p a r t i c l e s   in  a  r e a c t i o n   v e s s e l ;  

(b)  p l ac ing   a  mass  of  chromium  and  the  second  metal  or  a n  

a l l oy   of  chromium  and  the  second  metal   in  con tac t   w i t h  

the  mass  of  diamond  p a r t i c l e s ;  

(c)  p l a c i n g   the  loaded  r e a c t i o n   v e s s e l   in  the  r e a c t i o n   zone 

of  a  high  t e m p e r a t u r e / h i g h   p r e s s u r e   a p p a r a t u s ;  

(d)  s u b j e c t i n g   the  c o n t e n t s   of  the  r e a c t i o n   vesse l   t o  

c o n d i t i o n s   of  e l e v a t e d   t empera tu re   and  p r e s su re   in  t h e  

diamond  s t a b l e   r eg ion   of  the  carbon  phase  diagram  for  a  

time  s u f f i c i e n t   to  produce  the  a b r a s i v e   body:  and  



(e)  r e c o v e r i n g   the  ab ra s ive   body  from  the  r e a c t i o n   zone .  

DESCRIPTION  OF  THE  DRAWINGS 

Figure   1  is  a  f r agmenta ry   side  view  of  a  d r e s s i n g   tool   of  t h e  

i n v e n t i o n :  

F igure   2  is  a  p e r s p e c t i v e   view  of  a  su r f ace   set  d r i l l   b i t   of  t h e  

i n v e n t i o n ;  

F igure   3  is  a  p e r s p e c t i v e   view  of  a  p o r t i o n   of  the  c u t t i n g   f a c e  

of  the  b i t   of  F igure   2 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

I t   has  been  found  tha t   the  ab ra s ive   bodies   of  the  i n v e n t i o n   have  

s u b s t a n t i a l   s t r e n g t h   due,  at  l e a s t   in  p a r t ,   to  the  s u b s t a n t i a l  

d i amond- to -d i amond   bonding  which  forms  a  cohe ren t   s k e l e t a l   mass .  

The  d iamond- to -d iamond   bonding  i nc ludes   both  diamond  i n t e r g r o w t h  

and  p h y s i c a l   d iamond- to-diamond  i n t e r l o c k i n g   and  bonding  c r e a t e d  

by  p l a s t i c   de fo rma t ion   of  the  diamond  p a r t i c l e s   d u r i n g  

m a n u f a c t u r e   of  the  body.  Fu r the rmore ,   the  a b r a s i v e   bodies   have  

been  found  to  be  capable  of  w i t h s t a n d i n g   a  t e m p e r a t u r e   of  1200°C 

under   a  vacuum  of  10-4  Torr  or  b e t t e r   w i thou t   s i g n i f i c a n t  

g r a p h i t i s a t i o n   of  the  diamond  o c c u r r i n g .   Indeed,   i t   has  been  

noted  t h a t   the  thermal   s t a b i l i t y   of  the  a b r a s i v e   bodies   of  t h i s  

i n v e n t i o n   is  b e t t e r   than  that   of  the  a b r a s i v e   bodies   d e s c r i b e d  

and  c l a imed   in  European  Patent   P u b l i c a t i o n   No.  0116403.  The 

s t r e n g t h   of  the  ab ra s ive   bodies  and  t h e i r   a b i l i t y   to  w i t h s t a n d  

high  t e m p e r a t u r e s   makes  them  i dea l   as  too l   i n s e r t s   for  t o o l s  

where  h igh  t e m p e r a t u r e s   are  gene ra t ed   dur ing   use  t h e r e o f ,   as  f o r  

example  in  d r e s s i n g   t oo l s ,   or  where  high  t e m p e r a t u r e s   a r e  

r e q u i r e d   dur ing   manufacture  of  the  t o o l ,   as  for  example  i n  

s u r f a c e   set   d r i l l   b i t s .  



The  second  phase  wi l l   be  uniformly  d i s t r i b u t e d   through  t h e  

cohe ren t ,   s k e l e t a l   diamond  mass .  

The  weight  r a t i o  o f   the  chromium  to  the  second  metal  w i l l  

t y p i c a l l y  b e   in  the  range  90:10  to  20:RO. 

The  a b r a s i v e   bodies   of  the  i n v e n t i o n   may  take  on  a  v a r i e t y   o f  

shapes  depending  on  the  u s e  t o   which  they  are  put.   Examples  o f  

s u i t a b l e   shapes  are  d i sc ,   t r i a n g u l a r ,   cube  and  r e c t a n g u l a r .  

The  a b r a s i v e   bodies  of  the  i n v e n t i o n   are  manufac tu red ,   in  t h e  

manner  d e s c r i b e d   above,  using  t empera tu re s   and  p r e s s u r e s   in  t h e  

diamond  s t a b l e   reg ion   of  the  carbon  phase  diagram.  The 

p r e f e r r e d   c o n d i t i o n s   of  t empera tu re   and  p r e s su re   are  t e m p e r a t u r e s  
in  t h e  r a n g e   1400  to  1600°C  and  p r e s s u r e s   in  the  range  50  to  70 
k i l o b a r s .   These  e l e v a t e d   c o n d i t i o n s   of  t empera tu re   and  p r e s s u r e  
wi l l   be  m a i n t a i n e d   for  a  time  s u f f i c i e n t   to  produce  the  a b r a s i v e  

body.  T y p i c a l l y ,   these  e l eva t ed   c o n d i t i o n s   of  t e m p e r a t u r e   and  

p r e s s u r e   are  m a i n t a i n e d   for  a  per iod  of  5  to  20  minutes .   The 

chromium  and  the  second  metal  may  be  p rov ided   in  the  form  of  a  
mixture   or  a l l o y   or  in  the  form of   d i s c r e t e   l a y e r s .   The  chromium 

and  second  metal   may  be  provided  in  the  form  of  powders  or  in  t h e  

form  of  shee t s   or  f o i l s .  

The  diamond  p a r t i c l e s   used  in  the  manufac tu re   of  the  a b r a s i v e  

body  of  the  i n v e n t i o n   may  vary  from  coarse   to  f ine   p a r t i c l e s .  

G e n e r a l l y   the  p a r t i c l e s   wi l l   be  less   than  100  microns  in  size  and 

t y p i c a l l y   have  a  size  in  the  range  60  to  75  m i c r o n s .  

High  t e m p e r a t u r e / h i g h   p r e s s u r e   appara tus   is  well  known  in  t h e  

a r t - s e e ,   for  example,  U.S.  pa ten t   No.  2 , 9 4 1 , 2 4 8 .  



Figure  1  i l l u s t r a t e s   the  use  of  an  ab ras ive   body  of  the  i n v e n t i o n  

in  a ' d r e s s i n g   too l .   Re fe r r ing   to  th i s   F igure ,   there   is  shown  a  

d r e s s i n g   tool   compr is ing   a  shank  10  having  an  ab ra s ive   body  12 

mounted  in  one  end  t h e r e o f .   The  a b r a s i v e   body  p r e sen t s   a  

d r e s s i n g   edge  14.  High  t empe ra tu r e s   are  gene ra t ed   at  t h e  

d r e s s i n g   edge  14  dur ing  use  of  the  too l .   However.  it  has  been  

found  that   the  e x c e l l e n t   thermal   s t a b i l i t y   of  the  ab ras ive   body 

12  enables   the  body  to  w i th s t and   these  high  t e m p e r a t u r e s .  

F igures   2  and  3  i l l u s t r a t e   a  su r f ace   set  d r i l l   b i t   (also  r e f e r r e d  

to  as  a  cor ing   b i t )   us ing  a b r a s i v e   bodies   of  the  i n v e n t i o n .  

R e f e r r i n g   to  these   F i g u r e s ,   the re   is  shown  a  su r face   set  d r i l l  

b i t   compr is ing   a  r o t a t a b l e   core  16  having  one  end  18  th readed   f o r  

engagement  in  a  cor ing   d r i l l   and  a  c u t t i n g   face  20  at  the  o t h e r  

end  t h e r e o f .   The  c u t t i n g   face  20  comprises  a  p l u r a l i t y   o f  

c u t t i n g   e lements   22  f i rmly   held  in  a  s u i t a b l e   metal  mat r ix .   The 

c u t t i n g   e lements   22  each  comprise  t r i a n g u l a r   shaped  a b r a s i v e  

bodies   of  the  i n v e n t i o n ,   as  i l l u s t r a t e d   i n  g r e a t e r   d e t a i l   i n  

Figure   3.  The  t r i a n g u l a r   a b r a s i v e   bodies  22  are  so  mounted  i n  

the  c u t t i n g   face  20  tha t   the  base  of  the  t r i a n g l e   is  l o c a t e d   in  a  

r ecess   24  and  the  top  po in ted   edge  26  s tands   proud  of  the  g e n e r a l  

plane  of  the  c u t t i n g   face  to  p r e s e n t   a  c u t t i n g   edge.  L o c a t e d  

immedia te ly   behind  the  t r i a n g u l a r   a b r a s i v e   body  22  is  a  s u p p o r t  

28  made  of  the  same  metal   a s - t h e   c u t t i n g   face .   The  d i r e c t i o n   o f  

r o t a t i o n   of  the  b i t   is  shown  by  the  a r r o w .  

In  su r face   set  d r i l l   b i t s ,   the  c u t t i n g   elements  are  set  into  t h e  

c u t t i n g   face  us ing  s t a n d a r d   high  t empera tu re   i n f i l t r a t i o n  

t e c h n i q u e s .   The  e x c e l l e n t   thermal   s t a b i l i t y   of  the  a b r a s i v e  

bodies   of  the  i n v e n t i o n   enables   them  to  w i t h s t a n d   such  

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



The  i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  the  fo l lowing   example s .  

EXAMPLE  1 

A  mass  of  diamond  p a r t i c l e s   (16,0  g)  was  placed  in  a  t a n t a l u m  

cup.  A  disc  (2 .6g)   of  a  n icke l /chromium  a l loy   was  placed  on  t o p  

of  the  mass  of  d iamonds .Thus ,   the  weight  r a t i o   of  n i c k e l / c h r o m i u m  

was  85:15.  The  n icke l / ch romium  c o n s t i t u t e d   14  pe rcen t   by  w e i g h t  

of  the  c o n t e n t s   of  the  loaded  tanta lum  cup .  

The  loaded  cup  was  p laced  in  the  r e a c t i o n   zone  of  a  c o n v e n t i o n a l  

high  t e m p e r a t u r e / h i g h   p r e s s u r e   appara tus   and  s u b j e c t e d   to  15000C 

t empera tu re   and  55  k i l o b a r s   p r e s su re   and  these  c o n d i t i o n s   were 

main ta ined   for  a  pe r iod   of  10  minutes .   Recovered  from  t h e  

r e a c t i o n   zone  was  a  d i s c - s h a p e d   ab r a s ive   body  which  comprised  a  

mass  of  diamond  p a r t i c l e s   in  which  there   was  a  s u b s t a n t i a l   amount 

of  d iamond- to -d iamond   bonding  forming  a  coherent   s k e l e t a l   diamond 

mass  and  a  second  phase  c o n t a i n i n g   chromium and  n i c k e l   as  m e t a l s  

and  in  va r ious   combined  forms  un i fo rmly   d i s t r i b u t e d   through  t h e  

diamond  m a s s .  



1.  

An  a b r a s i v e   body  (12,  22)  compr is ing   amass   of  diamond  p a r t i c l e s  

p r e s e n t   in  an  amount  of  80  to  95  p e r c e n t   by  volume  of  the  body 

and  a  second  phase  p r e s e n t   in  an  amount  of  5  to  20  p e r c e n t   by 

volume  of  the  body,  the  mass  of  diamond  p a r t i c l e s   c o n t a i n i n g  
s u b s t a n t i a l   d iamond- to-d iamond  bonding  to  form  a  c o h e r e n t  

s k e l e t a l   mass  and  the  second  phase  c o n t a i n i n g   chromium  and  a  

second  metal   s e l e c t e d   from  the  group  of  n i c k e l ,   i ron   and  c o b a l t ,  
the  chromium  being  in  the  form  of  the  meta l ,   chromium  c a r b i d e  

and/or   in  the  form  of  an  i n t e r m e t a l l i c   compound  with  the  second  

metal   and  the  second  metal   being  in  the  form  of  the  metal   a n d / o r  

the  i n t e r m e t a l l i c   compound  with  the  chromium. 

2 .  

An  a b r a s i v e   body  (12,  22)  accord ing   to  claim  1  where in   the  r a t i o  

of  chromium  to  the  second  metal  in  the  second  phase  is  in  t h e  

range  90:10  to  20:80  on  a  weight  b a s i s .  

3 .  

An  a b r a s i v e   body  (12,  22)  accord ing   to  e i t h e r   one  of  t h e  

p r eced ing   c la ims  having  a  d i sc ,   t r i a n g u l a r ,   cube  or  r e c t a n g u l a r  

s h a p e .  

4 .  

A  d r e s s i n g   t oo l   compr is ing   a  tool   shank  (10)  and  an  a b r a s i v e   body  

(12)  a c c o r d i n g   to  any  one  of  the  p r e c e d i n g   c laims  mounted  in  one 

end  t h e r e o f   to  p r e s e n t   a  d r e s s ing   edge  ( 1 4 ) .  



5 .  

A  su r face   set  d r i l l   b i t   compris ing  a  r o t a t a b l e   body  (16)  

p r e s e n t i n g   at  one  end  t h e r e o f   a  c u t t i n g   face  (20),  the  c u t t i n g  

face  having  a  p l u r a l i t y   of  a b r a s i v e   bodies  (22)  accord ing   to  any  

one  of  c laims  1  to  3  mounted  t h e r e i n   to  p re sen t   c u t t i n g   edges  

(26)  for  the  face  ( 2 0 ) .  

6 .  

A  method  of  p roducing   an  ab r a s ive   body  (12,  22)  acco rd ing   to  any 

one  of  claims  1  to  3  i n c l u d i n g   the  s teps   o f :  

(a)  p l a c i n g   a  mass  of  diamond  p a r t i c l e s   in  a  r e a c t i o n   v e s s e l ;  

(b)  p l a c i n g   a  mass  of  chromium  and  the  second  metal  or  an  a l l o y  

of  chromium  and  the  second  metal  in  con tac t   with  the  mass 

of  diamond  p a r t i c l e s ;  

(c)  p l a c i n g   the  loaded  r e a c t i o n   v e s s e l   in  the  r e a c t i o n   zone  o f  

a  high  t e m p e r a t u r e / h i g h   p r e s s u r e   a p p a r a t u s ;  

(d)  s u b j e c t i n g   the  con ten t s   of  the  r e a c t i o n   ve s se l   t o  

c o n d i t i o n s   of  e l e v a t e d  t e m p e r a t u r e   and  p r e s su re   in  t h e  

diamond  s t ab l e   region  of  the  carbon  phase  diagram  for  a  

time  s u f f i c i e n t   to  produce  the  a b r a s i v e   body;  and 

(e)  r e c o v e r i n g   the  ab ra s ive   body  (12,  22)  from  the  r e a c t i o n  

z o n e .  
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