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Diamond is an immensely important material, both from fundamental and applied perspectives.
Synthetic diamond has exceptional mechanical characteristics as well as remarkable thermal and
electrical properties, and is widely used in a variety of industries, from cutting to electronics.
Polycrystalline diamond (PCD) is a synthetic form produced by high-pressure-high-temperature
processing and has a complex bridged grain structure. It is widely used as an ultra-hard cutting
material. In real world applications the material has exceptional wear resistance, but can eventually
fail catastrophically. The aim of this project is to gain fundamental understanding into the material
failure mechanisms that affect PCD, with a particular emphasis on those that relate to complex
industrial cutting environments.

The project will involve developing laboratory scale physical models for processes including impact,
wear and thermal fatigue. These models will then be used to study effects on the underlying
microstructure of the material, and to understand the governing physical processes. A wide variety
of supporting diagnostics will be involved, likely including electron and atomic force microscopy,
micro-tomography and various forms of spectroscopy. The project will form part of an ongoing
collaboration with a major industrial partner, and the candidate will benefit from the opportunity to
work directly with them for a period of time. Similarly, there will be scope to collaborate with
numerical modelling groups. The project will suit someone with a strong practical interest in
materials physics, and its application to real-world problems.

The project is part of the highly successful EPSRC Centre for Doctoral Training in Diamond Science
and Technology at Warwick University. The position consists of a 1 year MSc based in Warwick
University, followed by a 3 year PhD based in the University of Cambridge. The first year includes
practical experience during two 10-week mini-projects, in industry, and at the University of Oxford.
The successful candidate will hold a degree in Physics, Materials Science, Engineering or a related
subject. Specialist prior knowledge is welcome but not necessary and we anticipate applicants being
graduates who are new to the area.

Further details about the CDT application process, including a step by step description of the
process, are available at https://warwick.ac.uk/fac/sci/dst/how-to-apply .

For more information about this particular project, please contact Dr Andrew Jardine <
apj24@cam.ac.uk >, Department of Physics, University of Cambridge, in the first instance.


