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Diamond tools for oil and gas drilling
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Typical drilling tools
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At present it is known that diamond tool degrades with time as 

it is normally used at high temperatures



Slide 5 © CSIR  2009                        www.csir.co.za

One of the question we like to answer in this study is whether 

thermally induced problems in diamond tool arise as a 

result of the temperature value itself?
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We raised the temperature of the diamond tool sample by laser 

heating it
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Experimental setup

CO2 laser

ZnSe lens, f = 250 mm

HPHT diamond sample

Infrared camera
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Experimental setup
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Characterisation curve
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Diamond tool samples
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Initial, the PCD layer was made of C and trace 

amount of Co

InitialInitial
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Typical EDS spectra
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We observed the increment of Co and W on the PCD 

layer

Laser heated for 15 minutes and average temperature was 658 K 

Heated for 15 minutes Heated for 15 minutesHeated for 15 minutes Heated for 15 minutes
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We observed the formation of microstructure oxides 

at the surface of the PCD layer

Laser heated  for 45 minutes and temperature was 681 K 

Heated for 45 minutes Heated for 45 minutesHeated for 45 minutes Heated for 45 minutes
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SEM Micrographs

Increasing laser heating time
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Raman spectra
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Raman spectra
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Conclude remarks

We have successfully raised the temperature of the diamond tool sample  and 

measure it.

We successfully observed the increment of Co and W content on the PCD layer.

We successfully observed the formation of microstructure oxides on the PCD 

layer. 

We show that the temperature in the diamond tool is sufficient to radically alter its 

physical and chemical properties, resulting in critical fracture.

Future work:

To determine by how much Co and W migrate on the PCD layer during the raising 

of the diamond tool temperature. 
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