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Abstract:
A novel marine electronic compass devices has been developed by integrating magnetoelectric geomagnetic sensors. The 1-D single sensors were fabricated using laminated composites of soft magnetic Ni-based Metglas ribbons and piezoelectric plate. The compass device consists of two 1-D single sensors in an orthogonal arrangement that permit to determine the angle respect to the magnetic North (Azimuth angle) by simultaneously measuring two components of geomagnetic field in horizontal plane. The investigations were performed by modelling and theory calculating for optimizing configuration, size and shape of single sensor element as well as optimizing noise floor in orthogonal assembly. With extremely high sensitivity (~ 1 V/Oe) and resolution magnetic field (~ nT) thanks to the enhancement of magnetic softness and uniaxial magnetic anisotropy, a highly sensitive angular sensor was successfully investigated and manufactured. Based on sensor working principles, an electronics circuit was developed, designed, assembled and packaged. The algorithms included auto-offset compensation, orthogonal error estimate, auto-calibration and Azimuth angle calculation were built that enables precisely measure angular position with a high sensitivity of 0.1 degree. This investigated high sensitivities but low-cost instrument are comparable with current commercial products.
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Fig. 1. Navigation electronic compass instrument based on magnetoelectric effect of magnetostriction/piezoelectric composites
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