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	Project Description

	Discs are fundamental mechanical elements in engineering. Examples include brake discs and vehicle clutches, turbine discs, computer discs, and DVDs. The vibration of these discs has been studied by a large number of researchers. However, the vibration of atomising discs has not been studied by people other than this supervisor.

Centrifugal atomisation is an efficient way of producing high-quality metal powders. Liquid metal is injected to a disc (atomising disc) spinning at high rotational speed and spreads radially outwards.  The liquid metal on the disc surface is broken into small droplets due to the centrifugal force, which become metal powder when cooled.  Because the spinning disc interacts dynamically with the flowing liquid metal and the surrounding air, large-amplitude vibration is usually excited and high-level noise is generated. So this is also an aeroelastic problem. There are a number of physical processes going on too.  Heat is transferred from liquid metal to the disc and the surrounding air and it solidifies with phase change. 

The vibration and noise produced by an atomising disc can be considerable. It affects productivity and may cause premature fatigue failure. Alleviation of vibration of atomising discs is the aim of this project. This exciting research is at the initial stage of development. New phenomena are waiting to be discovered.

The student should have learnt vibration theory, the finite element method, and preferably aerodynamics and heat conduction. The project involves analytical, numerical and experimental studies. The student should be highly motivated. A suitable dynamic model for the disc will be constructed and analysed. Parameters affecting the disc vibration will be identified. Some means of reducing disc vibration will first be simulated and then experimentally verified.
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	The first degree curriculum must include the finite element method and vibration theory. 1st class degree or MSc distinction will be required.
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