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23rd Ewing Lecture

Professor Geraint Jewell

High Temperature Electromagnetic Devices

Afternoon programme

High Temperature Magnetic Materials and Components

Wednesday, 3 December 2009
at

Oriel College, University of Oxford

There are many potential applications in sectors such as aerospace, automotive and nuclear generation that require electromag-
netic devices that are capable of operating reliably in high temperature environments.  In the context of electrical machines and
actuators, high temperature environments can be regarding as being >250°C  which in turn can give rise to internal temperatures
of up to 500°C  in critical regions such as the excitation coils.  Such elevated temperatures present many challenges since almost
all aspects of electromagnetic performance tend to diminish with increasing temperature, some very markedly such as coil loss.
Furthermore, the range of materials that can be deployed is considerably more limited, particularly in relation to electrical insulation
materials, and there tends to be a dearth of reliable data on key elevated temperature properties and long-term behaviour.  This
lecture will discuss the nature of these challenges by reviewing key developments in materials and device design and construc-
tion.  It will draw on several case studies which encompass magnetic and electrical material characterisation; the development of

modelling techniques; and the design, construction and testing of prototype devices.
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