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Tool  insert. 

©  A  tool  insert  comprises: 
(a)  a  cemented  carbide  substrate  (10)  having 

two  ends  (12)  (14)  joined  by  a  side  (16); 
(b)  a  recess  formed  in  one  end  (12)  of  the 

substrate  and  having  a  side  (18)  and  a  base  (20),  the 
side  (18)  sloping  inwards  towards  a  centre  point  of 
the  base  (20); 

(c)  an  abrasive  compact  (24)  located  in  the 
recess  and  bonded  to  the  substrate  (10),  the  abra- 
sive  compact  (24)  having  a  top  surface  (26)  which 
provides  a  cutting  surface  or  edge  (26)  for  the  tool 
insert,  a  bottom  surface  complementary  to  the  base 
(20)  of  the  recess,  and  a  side  surface  located  in  the 
recess,  the  side  surface  being  complementary  to  the 
side  (18)  of  the  recess. 
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TOOL  INSERT 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  tool  inserts. 
Tool  inserts  which  consist  of  an  abrasive  com- 

pact  bonded  to  a  cemented  carbide  substrate  are 
known  in  the  art  and  are  used  extensively  in  tools 
such  as  mining  picks,  cutting  tools  and  drill  bits. 
The  abrasive  compact  may  be  a  diamond  or  cubic 
boron  nitride  abrasive  compact.  Such  tool  inserts 
have  been  extensively  described  in  the  patent  lit- 
erature,  for  example  in  British  Patent  No.  1,489,130 
and  United  States  Patents  Nos.  3,745,623  and 
3,743,489. 

British  Patent  No.  2,146,058  describes  a  cut- 
ting  tool  for  a  mining  machine  which  comprises  a 
holding  lug,  one  end  of  which  is  adapted  for 
mounting  in  a  working  surface  of  the  machine,  and 
the  other  end  of  which  is  provided  with  a  socket, 
and  a  cutting  insert  located  in  the  socket  and 
secured  to  the  lug.  The  cutting  insert  comprises  an 
essentially  hemispherical  abrasive  compact  bonded 
to  a  cemented  carbide  substrate.  The  hemispheri- 
cal  shape  abrasive  compact  provides  a  curved 
cutting  edge  for  the  cutting  tool.  In  an  alternative 
embodiment,  the  cutting  insert  comprises  a  ce- 
mented  carbide  substrate  having  a  curved  -hemi- 
spherical  end  to  which  is  bonded  a  thin  skin  of 
abrasive  compact.  Cutting  inserts  of  the  type  de- 
scribed  by  this  British  patent,  it  has  been  found, 
give  rise  to  stresses  at  the  carbide/compact  inter- 
face  during  brazing  of  the  insert  into  the  socket  of 
the  holding  lug. 

South  African  Patent  No.  84/0643  describes  a 
tool  insert  which  comprises  a  disc-shaped  abrasive 
compact  backed  by  cemented  carbide  and  sur- 
rounded  around  at  least  75%  of  its  circumference 
by  cemented  carbide.  The  cutting  edge  is  provided 
either  by  the  cemented  carbide  or  by  an  exposed 
edge  of  the  abrasive  compact. 

and  a  side  surface  at  least  partially  located  in  the 
recess,  the  portion  of  the  side  surface  located  in 
the  recess  being  complementary  to  the  side  of  the 
recess. 

DESCRIPTION  OF  THE  DRAWING 

Figures  1  to  6  illustrate  sectional  side  views 
10  of  various  embodiments  of  tool  inserts  of  the  inven- 

tion;  and 
Figure  7  is  a  plan  view  of  the  embodiment  of 

Figure  6. 

75  DESCRIPTION  OF  EMBODIMENTS 

It  is  important  in  the  practice  of  the  invention 
that  the  side  of  the  recess  slopes  inward  towards  a 
centre  point  of  the  base.  The  invention  may  take 

20  various  forms  to  achieve  this.  In  one  form,  the  base 
is  planar  and  the  side  is  also  planar  and  meets  the 
base  at  its  periphery.  In  another  form  of  the  inven- 
tion  the  base  is  planar  and  the  side  is  curved.  In 
yet  another  form  of  the  invention  the  side  and  base 

25  form  a  continuous  curve. 
The  top  surface  of  the  abrasive  compact  may 

be  planar  in  which  event  an  edge  of  the  surface  will 
generally  provide  the  or  a  cutting  edge  for  the  tool 
insert.  The  surface  may  also  be  curved  in  which 

30  event  this  curved  surface  will  generally  provide  the 
cutting  surface  for  the  insert. 

The  abrasive  compact  may  be  any  known  in 
the  art  but  will  generally  be  a  diamond  or  cubic 
boron  nitride  abrasive  compact.  Such  compacts 

35  and  their  method  of  manufacture  are  described,  for 
example,  in  the  above-mentioned  patents. 

The  cemented  carbide  of  the  substrate  may  be 
any  known  in  the  art  such  as  cemented  tungsten 
carbide,  titanium  carbide,  tantalum  carbide  or  a 

40  mixture  thereof. 
The  tool  inserts  have  particular  application  to 

mining  picks  and  to  rotary  drill  bits.  The  inserts  will 
be  located  in  the  working  surface  of  a  tool  such 
that  the  cemented  carbide  substrate  is  located  in 

45  that  surface  and  the  cutting  surface  or  edge  of  the 
compact  is  exposed  to  perform  its  cutting  action. 

Various  embodiments  of  the  invention  will  now 
be  described  with  reference  to  the  accompanying 
drawings. 

so  Referring  first  to  Figure  I  ,  there  is  shown  a  tool 
insert  comprising  a  right  circular  cylindrical  ce- 
mented  carbide  substrate  10  having  top  surface  12, 
bottom  surface  14  and  side  surfaces  16.  A  recess 
is  formed  in  the  top  surface  12  of  the  substrate. 
The  recess  is  defined  by  inwardly  sloping  side  18 

SUMMARY  OF  THE  INVENTION 

According  to  the  present  invention,  there  is 
provided  a  too!  insert  comprising: 

(a)  a  cemented  carbide  substrate  having  two 
ends  joined  by  a  side; 

(b)  a  recess  formed  in  one  end  of  the  sub- 
strate  and  having  a  side  and  a  base,  the  side 
sloping  inwards  towards  a  centre  point  of  the  base; 

(c)  an  abrasive  compact  located  in  the  re- 
cess  and  bonded  to  the  substrate,  the  abrasive 
compact  having  a  top  surface  which  provides  a 
cutting  surface  or  edge  for  the  tool  insert,  a  bottom 
surface  complementary  to  the  base  of  the  recess, 
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particular  wear  of  the  cutting  edge  68  of  the  abra- 
sive  compact,  takes  place  in  a  controlled  manner. 

A  fourth  embodiment  of  the  invention  is  illus- 
trated  by  Figure  4.  Referring  to  this  figure,  there  is 

5  shown  a  tool  insert  comprising  a  disc-shaped  ce- 
mented  carbide  substrate  80  having  flat  surfaces 
82,  84  on  each  of  opposite  sides  thereof  and  side 
surface  85.  A  recess  is  formed  in  the  flat  surface 
82.  The  recess  has  an  inwardly  sloping  side  84 

io  meeting  a  flat  base  86  at  its  periphery  88.  Located 
in  this  recess  and  bonded  to  the  cemented  carbide 
substrate  is  an  abrasive  compact  90.  The  abrasive 
compact  90  has  a  recessed  top  surface  defined  by 
sloping  internal  side  surfaces  92  and  a  base  sur- 

rs  face  94. 
The  tool  insert  of  Figure  4  is  used  and  wears  in 

the  same  manner  as  described  above  for  the  tool 
insert  of  Figure  3. 

Figure  5  illustrates  a  further  embodiment  of  the 
20  invention.  Referring  to  this  figure,  there  is  shown  a 

cemented  carbide  substrate  100  having  a  top  end 
102,  a  bottom  flat  end  104  and  side  surface  105. 
The  top  end  102  has  a  recess  formed  therein.  This 
recess  has  curved  sides  106  which  meet  a  flat  or 

25  planar  base  108. 
Located  in  the  recess  is  an  abrasive  compact 

110.  The  abrasive  compact  has  a  flat  top  surface 
112,  the  periphery  114  of  which  provides  the  cut- 
ting  edge  for  the  insert.  The  compact  has  a  side 

30  surface  defined  by  a  first  flat  portion  116  meeting  a 
curved  portion  118  which  is  complementary  to  the 
curved  side  106  of  the  recess.  The  base  of  the 
compact  is  flat. 

Another  embodiment  of  the  tool  insert  is  illus- 
35  trated  by  Figures  6  and  7.  Referring  to  these  Fig- 

ures,  a  right  circular  cylindrical  cemented  carbide 
substrate  130  has  a  top  surface  132,  a  bottom 
surface  134  and  a  side  surface  136. 

An  annular  recess  is  formed  in  the  top  surface 
40  132.  This  annular  recess  has  sides  138  sloping 

inwards  to  a  curved  base  140.  The  sides  and  base 
of  the  recess  form  a  continuous  curve. 

An  abrasive  compact  142  is  located  in  the 
recess.  This  abrasive  compact  has  a  top  surface 

45  144  and  a  curved  lower  surface  complementary  to 
the  continuous  curve  defined  by  the  sides  and 
base  of  the  recess.  The  abrasive  compact  is  bon- 
ded  to  the  substrate. 

The  outer  edge  146  of  the  top  compact  surface 
50  144  provides  the  cutting  edge  for  the  insert.  The 

insert  will  be  used  in  the  same  manner  as  that 
described  for  the  Figure  3  embodiment. 

Considerable  heat  is  generated  when  the  var- 
ious  embodiments  of  the  tool  insert  of  the  invention 

55  are  used  in  a  cutting  or  like  abrading  action.  Fur- 
ther,  in  some  applications  such  as  mining  picks, 
the  tool  insert  is  subjected  to  cyclical  dynamic 
forces.  These  effects  produce  stresses  at  the 

which  meets  a  flat  or  planar  base  20  at  its  periph- 
ery  22.  The  recess  is  thus  essentially  dish-shaped. 
The  surfaces  14,  16  can,  in  an  alternative  embodi- 
ment,  form  a  continuous  curve. 

Located  in  the  recess  is  an  abrasive  compact 
24  which  is  bonded  to  the  substrate.  The  abrasive 
compact  has  an  outwardly  curved  hemispherical 
top  surface  26  which  extends  above  the  top,  planar 
surface  12  of  the  substrate  10.  In  use,  the  tool 
insert  will  be  so  mounted  in  the  working  surface  of 
a  tool  that  the  curved  surface  26  of  the  abrasive 
compact  provides  the  cutting  surface  for  the  tool. 

The  carbide  substrate  10,  in  an  alternative  em- 
bodiment,  can  be  cut-away  along  the  dotted  lines. 

A  second  embodiment  of  the  invention  is  illus- 
trated  by  Figure  2.  Referring  to  this  figure,  there  is 
shown  a  tool  insert  comprising  a  right  circular  cy- 
lindrical  cemented  carbide  substrate  30  having  a 
flat  bottom  surface  32  and  a  curved  top  surface  34 
and  side  surface  35.  The  curved  top  surface  34  has 
a  recess  formed  therein.  The  recess  is  defined  by 
the  inwardly  sloping  side  36  which  meets  a  flat  or 
planar  bottom  surface  38  at  its  periphery  40.  This 
gives  the  recess  a  dish-shape.  As  with  the  previous 
embodiment,  the  recess  may  also  be  defined  by  a 
continuously  curved  surface. 

Located  in  the  recess  is  an  abrasive  compact 
42.  The  abrasive  compact  42  is  bonded  to  the 
substrate  30.  The  abrasive  compact  42  has  an 
outwardly  curved  hemispherical  top  surface  44 
which  forms  an  extension  of  the  curved  upper 
surface  34  of  the  substrate.  In  use,  the  tool  insert 
will  be  so  mounted  in  the  working  surface  of  a  tool 
that  the  curved  upper  surface  44  of  the  abrasive 
compact  provides  the  cutting  surface  of  the  tool. 

The  embodiment  of  Figures  1  and  2  can,  as  an 
alternative,  be  used  in  a  similar  manner  to  that  of 
the  Figure  3  embodiment  described  hereinafter. 

A  third  embodiment  of  the  invention  is  illus- 
trated  by  Figure  3.  Referring  to  this  figure,  there  is 
shown  a  tool  insert  comprising  a  disc-shaped  ce- 
mented  carbide  substrate  50  having  flat  surfaces 
52,  54  on  each  of  opposite  sides  thereof  and  a  side 
surface  55.  A  recess  is  formed  in  the  flat  surface 
52.  The  recess  has  inwardly  sloping  side  56  which 
meets  a  flat  base  58  at  its  periphery  60.  Located  in 
the  recess  and  bonded  to  the  cemented  carbide 
substrate,  is  an  abrasive  compact  62.  The  abrasive 
compact  has  a  flat  top  surface  64. 

In  use,  the  tool  insert  is  mounted  in  a  tool  such 
that  the  edge  66  of  the  cemented  carbide  substrate 
is  the  cutting  edge.  This  cemented  carbide  cutting 
edge  wears  away  until  the  edge  68  of  the  abrasive 
compact  is  reached,  that  edge  68  teing  in  the 
same  plane  as  the  edge  66.  The  cutting  edge  is 
now  provided  by  the  abrasive  compact  which  also 
wears  with  time  to  a  plane  illustrated,  for  example, 
by  dotted  line  70.  Wear  of  the  cutting  edge,  and  in 
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compact/cemented  carbide  interface  and  can  lead 
to  spalling  of  the  compact  top  surface.  It  has  been 
found  that  the  tool  inserts  of  the  invention,  with  its 
dish-shaped  recess  in  the  substrate  and  com- 
plementally  shaped  abrasive  compact  allows  for 
controlled  wear  of  the  cutting  edges,  reduces  the 
risk  of  spalling  and  results  in  better  heat  dissipation 
and  distribution  of  the  forces  which  act  on  the 
insert  during  use.  This  is  particularly  so  when  the 
insert  is  used  in  a  mining  pick  application. 

10.  A  tool  insert  according  to  any  one  of  the 
preceding  claims  wherein  the  recess  is  an  annular 
recess. 

10 

Claims 

1  .  A  tool  insert  comprises:  75 
(a)  a  cemented  carbide  substrate  (10)  having 

two  ends  (12)  (14)  joined  by  a  side  (16); 
(b)  a  recess  formed  in  one  end  (12)  of  the 

substrate  (10)  and  having  a  side  (18)  and  a  base 
(20),  the  side  (18)  sloping  inwards  towards  a  centre  20 
point  of  the  base  (20); 

(c)  an  abrasive  compact  (24)  located  in  the 
recess  and  bonded  to  the  substrate  (10),  the  abra- 
sive  compact  (24)  having  a  top  surface  (26)  which 
provides  a  cutting  surface  or  edge  for  the  tool  25 
insert,  a  bottom  surface  complementary  to  the 
base  (20)  of  the  recess,  and  a  side  surface  at  least 
partially  located  in  the  recess,  the  portion  of  the 
side  surface  located  in  the  recess  being  com- 
plementary  to  the  side  (18)  of  the  recess.  30 

2.  A  tool  insert  according  to  claim  1  wherein 
the  base  (20)  of  the  recess  is  planar. 

3.  A  tool  insert  according  to  claim  1  or  claim  2 
wherein  the  side  (18)  of  the  recess  is  planar. 

4.  A  tool  insert  according  to  either  claim  1  or  35 
claim  2  wherein  the  side  (138)  of  the  recess  is 
curved. 

5.  A  tool  insert  according  to  any  one  of  the 
preceding  claims  wherein  the  top  surface  (64)  of 
the  compact  is  planar  and  an  edge  (68)  of  this  40 
surface  provides  a  cutting  edge  for  the  insert. 

6.  A  tool  insert  according  to  any  one  of  claims 
1  to  4  wherein  the  top  surface  (26)  of  the  compact 
is  curved  and  this  curved  surface  provides  a  cut- 
ting  surface  for  the  insert.  45 

7.  A  tool  insert  according  to  claim  6  wherein 
the  end  of  the  substrate  in  which  the  recess  is 
formed  has  a  portion  (34)  surrounding  the  recess, 
this  portion  (34)  sloping  away  from  the  curved  top 
surface  of  the  compact.  50 

8.  A  tool  insert  according  to  any  one  of  claims 
1  to  6  wherein  the  end  of  the  substrate  in  which  the 
recess  is  formed  has  a  planar  portion  (52)  sur- 
rounding  the  recess. 

9.  A  tool  insert  according  to  claim  8  wherein  55 
the  cutting  surface  (64)  or  edge  (68)  of  the  com- 
pact  is  in  the  same  plane  as  that  of  the  substrate 
planar  portion  (52). 
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