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Master dissertation
“A Bifurcation study of Ground Resonance Phenomena”
Mechanical Engineering / Dynamics & Vibrations Group
Start: Jan.-Jun. 2018

A highly-motivated mathematically-minded engineer, physicist or applied mathematician
is sought for the following Master’s project. Depending on a candidate’s departmental
rules, a six month or twelve month work schedule can be proposed.
Dynamics & Vibrations
Group
Motivation:
Ground Resonance is a dangerous phenomena that can occur in a functioning grounded
helicopter, where a natural frequency between the fuselage and the rotor blades becomes
self-excited. Oscillations occur which rapidly grow in magnitude, which in the absence of
preventative action by the pilot, leads to catastrophic failure of craft, resulting in financial
loss and risk to passenger lives.

Tasks:
Since the 1950s a model of an idealised fuselage which consists of a system of coupled
time-periodic linear ordinary differential equation has existed. Typically time-variance
is removed from the equations using, for example, Floquet theory. Several bifurcation
studies, most recently 2015, were conducted on modified and reduced versions of this model
which accurately predict rotor speeds for ground resonance phenomena. Continuation
software, such as KNUT, can be used to follow time-periodic solutions of the system,
determine the Floquet multipliers and thereby detect bifurcation points. Two and three
parameter variation is possible, thus opening the possibility for parameter choices that
remove or minimise grounds resonance.
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Collaborating Group
Requirements:
1. Good foundation in linear algebra and the calculus of ordinary differential equations.
2. Some knowledge of non-linear dynamics, bifurcation or catastrophe theory.
3. Computer literacy: ability to program, use mathematical and plotting software.
4. Willingness to introduce topic and collaborte with international visitors.
5. Supervision is through English so good written and spoken skills are compulsory.

A more complete project description with relevant citations is available on request.
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