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Rotation control by estimation of the float's position for

non-contact liquid stirring using magnetic force transmission

Toshiharu Tanaka
(Daido University)

Abstract :

In the production of food, beverages, and pharmaceuticals, stirring is an essential process used
to prevent ingredient sedimentation and to ensure uniform concentration. Conventional stirring
systems employ a motor-driven blade connected via a shaft, supported by sealing components such
as rolling bearing and V-rings. However, mechanical contact between components can generate wear
particles, posing a significant risk of contamination by foreign matter. To address this issue, this
study proposes a fully non-contact power transmission system that employs magnetic force to rotate
a floating rotor positioned on the liquid surface. In the proposed system, the absence of bearings
for rotor support makes the rotor susceptible to disturbances induced by fluid flow, leading to
rotational deviation. The objective of this research is to develop a method for detecting such
deviations and to achieve efficient mixing at the maximum possible rotational speed. To validate the
proposed concept, a torque measurement system utilizing a pair of neodymium magnets is designed
and fabricated. Experimental torque measurements and magnetic field simulations are conducted,
indicating good agreement, with the measured torque reaching approximately 0.1[Nm]. Subsequently,
a magnetic stirring device is developed, and actual stirring experiments are carried out. Hall
sensors are employed to measure the magnetic flux density, enabling the detection of rotor

deviation. It is demonstrated that adjusting the deceleration based on real-time magnetic feedback
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can reduce the recovery time required for the rotor to return to its intended rotational state.
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