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(57) ABSTRACT 

A polycrystalline diamond material including a matrix of 
interstices containing a catalyzing material and a volume 
close to a Working surface thereof substantially free of 
catalyzing material is treated to render the polycrystalline 
diamond electrically conductive. In one embodiment, the 
treatment comprises applying a conductive material layer to 
a surface of the diamond. 
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MACHINING OF POLYCRYSTALLINE DIAMOND 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority from US. Provi 
sional Patent Application No. 60/234,075 ?led Sep. 20, 
2000, and from US. Provisional Patent Application No. 
60/281,054 ?led Apr. 2, 2001. 

BACKGROUND OF INVENTION 

[0002] 1. Field of the Invention. 

[0003] This invention relates to machining techniques for 
use With polycrystalline diamond. 

[0004] 2. Description of the Related Art. 

[0005] It is knoWn, for example in the manufacture of 
cutters for earth boring drill bits, to form a relatively large 
diameter polycrystalline diamond component bonded to a 
substrate, and then to machine the component to cut the 
component into a plurality of pieces. This technique for use 
in the manufacture of cutters is described in, for example, 
US. Pat. No. 6,011,232 and EP 0857537. 

[0006] The machining technique used in the manufacture 
of such a cutter is most often an electron discharge machine 
(EDM) technique, and relies upon the component being 
machined being of electrically conductive form. Generally, 
polycrystalline diamond components comprise a plurality of 
diamond crystals de?ning therebetWeen a matrix of inter 
stices. The interstices usually contain a catalyZing material, 
typically cobalt, used in the formation of the polycrystalline 
diamond and in bonding the diamond to the substrate. The 
presence of cobalt in the interstices renders the component 
electrically conductive and hence suitable for use With 
electron discharge machining techniques. 

[0007] It has been found that the abrasion resistance of a 
polycrystalline diamond cutter can be increased by remov 
ing the catalyZing material from a volume of the polycrys 
talline diamond close to a Working surface thereof. Although 
treatment of the polycrystalline diamond to render the 
interstices close to the Working surface substantially free of 
catalyZing material improves the Wear resistance, it also 
results in the part of the polycrystalline diamond close to the 
Working surface being of poor electrical conductivity and 
hence electron discharge machining techniques cannot be 
used effectively in machining polycrystalline diamonds so 
treated. 

[0008] It is an object of the invention to provide a tech 
nique Whereby machining of such polycrystalline diamonds 
can be achieved in a simple and convenient manner. 

SUMMARY OF INVENTION 

[0009] According to the present invention there is pro 
vided a machining method comprising treating a polycrys 
talline diamond component of the type including a volume 
close to a Working surface that is substantially free of 
catalyZing material to render the polycrystalline diamond 
electrically conductive, and using an electron discharge 
machining technique to machine the polycrystalline dia 
mond material. 
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[0010] The polycrystalline diamond may be plated With an 
electrically conductive material to render it conductive. 
Alternatively, an in?ltration technique may be used to in?l 
trate a conductive material into the interstices from Which 
catalyZing material has been removed to render the poly 
crystalline diamond electrically conductive. 

[0011] Where a plating technique is used, the polycrystal 
line diamond may be plated With a layer of nickel or another 
metallic material. 

[0012] Where an in?ltration technique is used, the tech 
nique may involve vacuum impregnation of a conductive 
paint, a graphite suspension or another electrically conduc 
tive material into the interstices. Alternatively a pressure 
impregnation technique may be used With, for example, 
graphite or other electrically conductive media such as a 
mounting compound. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] The invention Will further be described, by Way of 
example, With reference to the accompanying draWings. 

[0014] FIG. 1 is a plan vieW of a polycrystalline diamond 
component. 

[0015] FIG. 2 is a side vieW of the component of FIG. 1. 

[0016] FIG. 3 is a diagrammatic vieW illustrating the 
structure of part of the component of FIG. 1. 

[0017] FIG. 4 is a vieW similar to FIG. 3 of an alternative 
arrangement. 

DETAILED DESCRIPTION 

[0018] FIGS. 1 and 2 illustrate a component 10 intended 
for use in the formation of three cutters for use in earth 
boring drill bits. Although the invention Will be described in 
relation to the formation of cutters for earth boring drill bits, 
the invention can be used in connection With other compo 
nents, for example Wire-draWing dies, bearing components 
or other components subject to Wear, in use. The component 
10 comprises a polycrystalline diamond table 12 bonded to 
a substrate 14 of tungsten carbide. The component is manu 
factured using a Well knoWn technique involving exposing a 
substrate, diamond poWder and a catalyst to high tempera 
ture, high pressure conditions. 

[0019] The polycrystalline diamond table 12 of a compo 
nent 10 manufactured in this manner takes the form of 
diamond crystals that de?ne therebetWeen a matrix of inter 
stices containing the catalyZing material. It has been found 
that, by appropriate treatment of the component 10 to 
remove the catalyZing material from the interstices located 
Within a volume close to a surface Which, in the ?nal 
product, Will be a Working surface thereof, the abrasion 
resistance can be improved. The removal of the catalyZing 
material can be achieved in a number of Ways. For example, 
the catalyZing material can be leached from the component. 
Such leaching of the catalyZing material leaves the compo 
nent 10 With a layer or volume of porous form, as shoWn in 
FIG. 3. The leaching of the catalyZing material further 
results in the component 10 including a layer or volume of 
poor electrical conductivity With the result that electron 
discharge machining techniques cannot be used in machin 
ing the component. 
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[0020] In order to allow an electrical discharge machining 
technique to be used, in accordance With the invention the 
component is treated to render it electrically conductive. 

[0021] FIG. 3 illustrates part of the polycrystalline dia 
mond table 12, shoWing that the table 12 is made up of 
diamond crystals 16 de?ning therebetWeen a matrix of 
interstices 18. Remote from a Working surface 20, the 
interstices contain catalyzing material in the form of cobalt 
22, the interstices 18 closer to the Working surface 20 being 
substantially free of cobalt as it has been leached from the 
diamond to a depth D. 

[0022] In order to render the component electrically con 
ductive, an electrically conductive material plating is 
applied to the component. In the arrangement illustrated the 
plating comprises a layer 24 of nickel applied using a 
conventional plating/deposition technique. 

[0023] The provision of the layer 24 alloWs an electron 
discharge machining technique, for example, a Wire erosion 
EDM technique, to be used to cut from the component 10 
three circular cutters. 

[0024] FIG. 4 illustrates part of a component 10 treated in 
another Way to render it electrically conductive. In the 
arrangement of FIG. 4, rather than apply a plating layer to 
the component, an in?ltration technique is used to incorpo 
rate an electrically conductive material into the component 
10. In FIG. 4, the electrically conductive material is a 
graphite suspension 26 that has been in?ltrated into the 
interstices using a vacuum impregnation technique. Alter 
natively, a conductive paint material could be used. As 
further alternatives, a pressure impregnation technique may 
be used With a conductive media such as a mounting 
compound or With graphite. 

[0025] Although speci?c embodiments of the invention 
have been described hereinbefore, it Will be appreciated that 
modi?cations or alterations may be made to the embodi 
ments Without departing from the scope of the invention as 
de?ned by the appended claims. 

[0026] Whereas the present invention has been described 
in particular relation to the draWings attached hereto, it 
should be understood that other and further modi?cations 
apart from those shoWn or suggested herein, may be made 
Within the scope and spirit of the present invention. 

What is claimed is: 
1. A method for machining a polycrystalline diamond 

component, the polycrystalline diamond component includ 
ing a matrix of interstices and Wherein a volume close to a 
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Working surface thereof is substantially free of catalyZing 
material, at least another part of the polycrystalline diamond 
component including catalyZing material, comprising the 
steps of rendering the volume Which is substantially free of 
catalyZing material electrically conductive, and using an 
electron discharge machining technique to machine the 
polycrystalline diamond. 

2. A method according to claim 1, Wherein the polycrys 
talline diamond component is treated by applying a layer of 
a conductive material to the Working surface. 

3. A method according to claim 2, Wherein the layer of a 
conductive material comprises a layer of nickel. 

4. A method according to claim 1, Wherein the polycrys 
talline diamond component is treated to in?ltrate a conduc 
tive material into the interstices of the volume close to the 
Working surface. 

5. A method according to claim 4, Wherein the polycrys 
talline diamond component is in?ltrated using a pressure 
impregnation technique. 

6. A method according to claim 5, Wherein the conductive 
material comprises one of an electrically conductive media 
and graphite. 

7. A method according to claim 4, Wherein the polycrys 
talline diamond component is in?ltrated using a vacuum 
impregnation technique. 

8. A method according to claim 7, Wherein the conductive 
material comprises one of a graphite suspension and an 
electrically conductive point. 

9. A method according to claim 1, Wherein the polycrys 
talline diamond component is bonded to a substrate, and the 
electron discharge machining technique is used to machine 
polycrystalline diamond cutters from the polycrystalline 
diamond. 

10. A machinable polycrystalline diamond material com 
prising polycrystalline diamond de?ning a matrix of inter 
stices containing a catalyZing material, a volume of the 
polycrystalline diamond close to a Working surface thereof 
being substantially free of catalyZing material, and a layer of 
an electrically conductive material applied over at least part 
of the Working surface. 

11. A machinable polycrystalline diamond material com 
prising polycrystalline diamond de?ning a matrix of inter 
stices containing a catalyZing material, a volume of the 
polycrystalline diamond close to a Working surface being 
substantially free of catalyZing material, and an electrically 
conductive material located Within the interstices of said 
volume. 


