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As a rotation angle measurement sensor for a robot system in a nuclear
fusion reactor, this research proposed a method of measuring the rotation angle from the
piezoelectric voltage generated by the deformation of a flexible beam to which a piezoelectric
element is attached and an eccentric cam coupled to the rotation axis. This study also proposed a
method to add robustness by combining several of the proposed systems and introducing a Kalman
filter and a charge amplifier. In the proposed method, depending on the angular velocity of the
measurement axis, detachment and collision may occur between the cam and the beam, affecting the
measurement system. Therefore, a formulation and analysis method for flexible structures with
contact based on multi-body dynamics and non-smooth dynamics was proposed, and the effectiveness of
the proposed method through basic experiments was demonstrated.
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