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BACKGROUND OF THE INVENTION

This invention relates to tool components comprising a composite

abrasive compact.

Composite abrasive compacts consist of an abrasive compact layer
bonded to a substrate which is generailly a cemented carbide substrate.
The abrasive compact layer comprises a mass of abrasive particles,
typically diamond or cubic boron nitride, bonded into a hard
conglomerate. Such layers are polycrystalline in nature and contain a
high abrasive particle content. Diamond compacts are also known as
polycrystalline diamond or PCD. Cubic boron nitride compacts are also

' ~ known as polycrystalline cubic boron nitride or PCBN.

Cornp051te abraswe compacts are manufactured under elevated
temperature and pressure conditions, e.g. diamond or cublc boron nitride
synthesis conditions. '

Composite abrasive compacts are used in a variety of cutting, drilling,
milling and other such operations. It is an edge or point formed on the

abrasive compaet layer of such composite compacts which performs the

“cutting, drilling, milling or other such operation.
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Composite diamond abrasive compacts are used extensively in drilling.
While they generally perform admirably in drilling, the diamond compact

layer does tend to spall or break under some of the stressful conditions

which can be encountered during drilling,

United States Patent No. 4,861,350 describes a tool component in the
form of a composite abrasive compact wherein the abrasive compact has
two zones which are joined by an interlocking, common boundary. The
one zone provides the cutting edge or point for the tool component,
while the other zone is bonded to a cemented carbide substrate. In one
embodiment, the cemented carbide substrate has a central portion
extending into the abrasive compact defining a peripheral abrasive

compact stepped region surrounding the central portion.

SUMMARY OF THE INVENTION

According to_the presént invention, a tool component comprises an
abrasive compact layer bonded to a cemented carbide substrate along an
interface: . '

_the abrasive chpact layer having a working surface, on a side opposite
to the interface, which is flat and which presents a cutting edge or point
~on its periphery; -

a 'recésrsiextending into the substrate from the interface, the recess
having' a side wall and a base located entirely within the carbide
substrate and a portion in the interface which has an area at least 25
percent of the area of the interface; and

a material completely filling the recess and being bonded to the

substrate, the material being different to that of the substrate.
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DESCRIPTION OF THE DRAWINGS

Figures 1 and 2 are plan and sectional side views, respectively, of an

embodiment of the invention,

Figures 3 and 4 are plan and sectional side views, respectively, of a
second embodiment of the invention,

Figures 5 and 6 are plan and sectional side views, respectively, of a third

embodiment of the invention, and

Figures 7 and 8 are plan and sectional side views, respectively, of a

fourth embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

The material-filled recess and its location in the cemented carbide
substrate has the effect of introducing a compressive pre-stress in the
abrasive compact layer thereby strengthening that layer and reducing the

- incidence of s_palling and breakage during use.

'The material-filled recess has a side wall and a base which are both
located 'entirely within the carbide substrate. This means that the entire
 side wall and the base will be provided and defined by the carbide

‘substrate. The side wall 'may have one or more discontinuities in it, e.g.

| can be of square, rectangular or polygonal shape or it can be circular.
The recess also has a portion which is located in the interface. The area
of that portion is at least 25 percent of the areca of the interface.
Generally, the area of the portion of the recess in the interface will be
less than 95 percent of the area of the interface. Preferably, the area of
the portion of the recess in the interface will be 40 to 75 percent of the
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area of the interface.

The recess may extend a substantial depth into the substrate. The depth

“will depend on various factors such as the nature of the material which

fills the recess and the shape and configuration of the recess.

- The recess is entirely surrounded by carbide and will typically be

centrally located in the substrate. This will generally mean that the

portion of the recess which is located in the interface will also be

centrally located therein.

The recess preferably has a right-circular cylindrical shape. With such
a shape, it is preferred that the base has one or more concentric steps,

each successive step extending deeper into the substrate from the

interface as the steps progress towards the centre of the base.

‘The base of the recess may have one or more discontinuities which,

when provided, are preferably provided by surfaces which define an

angle therebetween.

It is important that the recess be filled with material that is different to

the substrate and such as to produce in the compact layer, on
manufacture, a compressive pre-stress which strengthens that layer. To

~achieve this, the'material will typically be stiffer than the carbide of the

substrate, and may also have greater thermal shrinkage and/or thermal

expansion properties than the carbide of the substrate.
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In one preferred form of the invention, the material is abrasive compact
which is the same as the abrasive compact layer. This preferred aspect
of the invention has particular application to tool components wherein

the abrasive compact layer is a diamond abrasive compact layer.

The material filling the recess may also be a cemented carbide having
diamond particles dispersed therein, or a cemented carbide having
different characteristics to that of the substrate, e.g. a coarser grain size

and/or a high metal binder content.

The cemented carbide for the substrate may be any known in the art
such as cemented titanium carbide, cemented tungsten carbide,
cemented tantalum carbide, cemented molybdenum carbide, or mixtures
thereof. As is known, such cemented carbides will typically have a
metal binder content of 3 to 30 percent by mass. The metal binder will
typically be cobalt, iron or nickel or an alloy containing one or more of

these metals.

The abrasive compact has a working surface on a side opposite to the
interface between the compact layer and the cemented carbide substrate.
This surface is flat and presents a cutting edge or point in its periphery.

Typically, this layer will be circular in plan and the circular periphery

“will provide a cutting edge.

The tool components of the invention have particular application in

rotary drill bits used for drilling earth formations.
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Embodiments of the invention will now be described with reference to
the accompanying drawings. Referring first to Figures 1 and 2, a tool
component comprises an abrasive compact layer 10 bonded to a
cemented carbide substrate 12 along an interface 14. The abrasive
compact layer 10 has an upper flat working surface 16 having a circular

periphery 18 which provides a cutting edge for the component.

A recess 20 extends from the interface 14 into the cemented carbide

substrate 12. The recess is disc-shaped and has side walls 22 and a base
24. It will be noted that the recess is surrounded by carbide and is

located entirely within the carbide substrate.

The recess 20 is filled with the same abrasive compact as that of the

layer 10.

The compact-filled recess 20 has a portion, shown by the dotted lines 26
in Figure 2, which is located in the interface 14. This portion 26 has an

area at least 25 percent the area of the interface 14.

A second embodiment of the invention is illustrated by Figures 3 and 4.
Reférring to these figures, a tool component comprises an abrasive
compact layer 30 bonded to a cemented carbide substrate 32 along an
interface 34. The abrasive compact layer 30 has an upper working
surface 36 which is flat and which has a circular periphery 38. It is this

circular periphery 38 which provides a cutting edge for the component.

A recess 40 extends into the substrate 32 from the interface 34. The

recess 40 is disc-shaped having side walls 42 and a stepped base 44. The
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stepped base has two steps 44a and 44b. The steps extend deeper into
the substrate 32 as they progress towards the centre of the base. Thus,

step 44b is lower than step 44a. The lowermost surface of the base is
shown by 44c.

The recess 40 is filled with the same abrasive compact as that of layer
30. '

The recess has a portion, indicated by the dotted lines 46 in Figure 4,

located in the interface 34. This portion has an area at least 25 percent

the area of the interface.

The embodiment of Figures S and 6 is similar to that of Figures 3 and
4 and like parts carry like numerals. This embodiment differs from that
of Figures 3 and 4 in that only one step 44a is provided. The lowermost

part of the base 44 is again indicated by 44c.

A fourth embodiment of the invention is illustrated by Figures 7 and 8.
Referring to these figures, a tool component comprises an abrasive
- compact layer 50 bonded to a cemented carbide substrate 52 along an
interface 54. The abrasive comp'act layer 50 has an upper working
surface 56 which is flat and which has a c1rcular periphery 58. 1t is this

circular perlphery 58 which prov1des a cuttmg edge for the component.

A recess 60 extends into the substrate 52 from the interface 54. The
recess 60 has a central portion 62 and side portions 64. This results in
a peripheral side wall 66 of hexagonal shape which has several

discontinuities in it, as can be seen at 66a to 66f in Figure 7. The base
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68 of the recess is provided by a flat lower section 68a and sloping side

sections 68b.

The recess 60 is filled with the same abrasive compact layer as that of
the layer 50.

The recess 60 has a portion, indicated by dotted lines 70 in Figure 8,
located in the interface 54. This portion has an area at least 25 percent

the area of the interface.

The tool components illustrated above may be made by methods
generally known in the art. For example, a cemented carbide substrate
or green form thereof, may have an appropriately shaped recess formed
in one surface thereof and the components necessary to produce an
abrasive compact placed on the surface of the substrate which has the
recess formed therein. This unbonded assembly is then subjected to the
elevated .temperature and pressure conditions required to produce an
abrasive compact of the components. These conditions and the

. apparatus used for carrying out such a method are well known in the art.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A tool component comprises an abrasive compact layer bonded to a cemented carbide
substrate along an interface;

the abrasive compact layer having a working surface, on a side opposite to the
interface, which 1s flat and which presents a cutting edge or point on its periphery;

a recess extending into the substrate from the interface, the recess having a side wall
and a base, both of which are located entirely within the carbide substrate, and the base of the
recess having one or more discontinuities, with the flat surface of the abrasive compact being
disposed above a top of the side wall of the recess, with the discontinuities being disposed
below the top of the side wall of the recess, and a portion in the interface which has an area
being at least 25 percent of the area of the interface; and

an abrasive compact material, the same material as in the abrasive compact layer,
completely filling the recess and being bonded to the substrate, the material being different to
that of the substrate.

2. " A tool component according to claim 1 wherein the area of the portion of the recess in

the interface is less than 95 percent of the area of the interface.

3. A tool component according to claim 1 wherein the area of the portion of the recess in

the interface 1s 40 to 75 percent of the area of the interface.

4. A tool component according to claim 1 wherein the recess is centrally located in the

substrate.

5. A tool component according to claim 1 wherein the recess is right-circular cylindrical

in shape.

6. A tool component according to claim 1 wherein each discontinuity is provided by

surfaces which define an angle therebetween.

7. A tool component according to claim 1 wherein the recess is right-circular cylindrical
in shape and the base has one or more concentric steps, each successive step extending deeper

into the substrate from the interface as the steps progress towards the centre of the base.
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8. A tool component according to claim 1 wherein the side wall of the recess has one or
more discontinuities in it.

9. A tool component according to claim 1 wherein the abrasive compact i1s a diamond

abrasive compact.
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