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[bookmark: _GoBack]ABSTRACT
The use of Electromagnetic Acoustic Transducers (EMAT’s) is attractive due to their non-contacting transduction, allowing them to be easily installed on engineering assets and work through coatings. Additionally, the non-contacting nature is particularly important on safety critical assets where EMAT installation is considered to be minimally intrusive. Many engineering assets operate at elevated temperatures where there is a risk of a range of thermally activated damage mechanisms, and consequently it is necessary to design EMAT’s that withstand the operating temperatures. Many high temperature components are made from austenitic stainless steels due to the enhanced corrosion resistance and creep strength. Unfortunately, the design of EMAT’s for paramagnetic materials, including austenitic stainless steel, is known to be particularly challenging due to the reduced magnetic bias driving the Lorentz force mechanism and absence of the magnetostriction mechanism. To a lesser extent, the very low electrical conductivity (typically 2-3%IACS at room temperature is also problematic.
This paper details the design of a permanent magnet bulk shear wave EMAT suitable for through thickness time-of-flight measurements that is capable of long-term use at 550°C. The EMAT does not require cooling. The paper will detail the design of the permanent magnet; the design constitutes both the magnetic material and its configuration. Naturally, the magnetic material must be capable of high temperature operation without short or long term irreversible losses, and limited to reversible losses. The magnetic configuration is also vitally important, and includes the geometry of the magnet, the arrangement with respect to neighboring magnets, and ferromagnetic materials in the vicinity of the magnet (including the material under test). The paper also details the design of an electromagnetic coil that is suitable for long term high temperature operation.
The paper presents experimental results that demonstrate the long-term high-temperature capability of the EMAT. Measurements are shown for extended operation and thermal cycling on a 304 stainless steel component. Negligible performance loss is demonstrated.
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