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	Project Description

	Drum and disc brakes in vehicles often generate unwanted vibration and noise. Squeal noise, which is above 1kHz, is very unpleasant. Squealing brakes are difficult and expensive to correct. Customers are concerned of the quality and reliability of their vehicles when they get squealing brakes. There is a great commercial advantage with quiet brakes. Numerical modelling and simulation of brake vibration and squeal is a major way of understanding this problem and improving brake design. The supervisor and his Dynamics and Control Group are world-famous for their work in this area.

This project aims to construct realistic and efficient models for disc brakes, develop proper structural dynamics model and incorporate suitable friction laws. Both analytical and numerical methods will be used.  There is a considerable theoretical challenge in the project. Notably, the brakes pose a moving load problem. There exist a number of frictional contacts. Wear and temperature are also important and should be duly considered.  Building a validated, accurate and efficient model is the objective of this project.  Modal tests and squeal tests of a real disc brake on a dynamometer will also be carried out.  Numerical predictions will be verified against these experimental results. There is also a large scope for creativity. 

The student should have learned the finite element method and vibration theory and like to study vibration using numerical methods. Good mathematics is an advantage. He/she will become a competent structural dynamicist and numerical analyst after the successful completion of this project.  Both are sough-after skills in academia and industry




	Candidate: special qualities/background required (e.g. 1st degree must include fluids)

	Background: mechanical engineering or applied mechanics 

Degree: at least 2:1 or MSc distinction, mature applicants with working or research experience with lower degree class will be considered on individual merit
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