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-Investigation of SH Wave EMAT with Halbach Magnet Configuration-
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O In this paper, a horizontally polarized shear (SH) wave electromagnetic acoustic transducer (EMAT) with a Halbach
magnet configuration is proposed and evaluated from numerical analyses and experiment measurements for the use of
“ MONJU” fast breeder reactor vessel in service inspection.

0 The SH wave EMAT with a Halbach magnet structure reveals a stronger magnetic flux density as well as ultrasound
pressure than that of a SH wave EMAT with a periodic permanent magnet (PPM) structure. The above EMATSs are used
for inspection of artificial slits, and it was found that the Halbach magnetic structure has a better defect detectability
than the PPM structure.

O In this work, the measured magnetic flux density and the ultrasound directivity distributions for both the Halbach
and PPM structure SH wave EMATSs are in excellent agreement with those expected from numerical simulations. The
numerical analysis method should be useful in optimizing the magnet structure for SH wave EMAT.
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Fast Breeder Reactor (FBR), In Service Inspection (ISI), Non-Destructive Testing (NDT), Electromagnetic Acoustic
Transducer (EMAT), Horizontally Polarized Shear Wave (SH Wave), Sound Pressure, Ultrasound Directivity, Perma-
nent Magnet Structure, Magnetic Flux Density, Defects
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