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Development of Magnet Coupling Water Pump for 4-Stroke 50cm?® Scooter Engine
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ABSTRACT

In the development of a magnet-coupling type water
pump, pulling out of a coupling leading to the impeller
stopping had been a concern. As a result of the analysis
of the magnet coupling behavior, two-types of pulling
out due to the insufficient transmission torque of magnet
coupling in the high speed rotation and the resonance of
an inner magnet and outer magnet were found. Major
factors causing pulling out are the angular velocity input
to the drive side, the moment of inertia of the driven
side, a characteristic of magnet coupling, and damping
effect of coolant. The design specifications of the magnet
coupling were set within conditions that did not allow
generating pulling out by using the results of actual
testing and a behavior simulation of a water pump. The
reliability of the power transmission was assured. As a
result, the miniaturizing and lightening of the water
pump, and the decrease of engine friction was achieved.
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Fig. 1 Structure of magnet coupling water pump
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Fig. 2 Magnet coupling pullout factor analysis chart
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Fig. 6 Action of magnet coupling
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Table 1 Magnet coupling specification for experiment

No. 1 2 3

Number of magnet poles 4 4 4
Driven magnet outer dia. (mm) 24 24 24
Drive magnet inner dia. (mm) 35 36 37
Gap (mm) 5.5 6 6.5
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Fig. 10 Relationship between transfer torque and
temperature for experiment
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