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Power-Saving Magnetization Device for Magnetorheological Fluid Control

(Research and Development on Functional Fluid in SATO Laboratory, Yokohama National University)

Yasukazu SATO

Sato Lab. in YNU proposes two mechanisms for controlling the viscosity of a magnetorheological fluid (MRF)
to save a significant amount of electric power consumed during the magnetization process. The mechanisms
take advantage of the magnetization / demagnetization property of permanent magnet materials and the
permanent magnet nature. Those consume no electric power while maintaining the applied external magnetic
field to the MRF. The devices can also continuously control the intensity of the magnetic field using very little
electric power. The magnetizing devices are very effective in maintaining the magnetic field to the MRF, while
saving a significant amount of electric power. The devices are especially useful in applications where long

duration magnetization necessary.

Key Words : Magnetorheological fluid, Power-saving, Electromagnetic system, Viscosity
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Fig.1 Electromagnet / permanent magnet hybrid
magnetizing device for magnetorheological fluid control
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Fig.2 Basic configuration of magnetizing device for
MRF control using only a permanent magnet
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Power-saving Airtight Pneumatic System using Pressure-resistant Thin-wall
Metal Bellows Air Springs

(Research and Development on Pneumatic Systems in SATO Laboratory, Yokohama National University)
Yasukazu SATO

Sato Lab. in YNU is developing the active air-spring system with pressure-resistant metal bellows for posture
control of a vehicle in turning, accelerating and decelerating motion. In turning, the vehicle tends to tilt to the
outside of the curve by the centrifugal force. This roll motion reduces the grip force of the front and rear tires
inside of the curve. The vehicle involves the pitch motion by its inertia in accelerating and in decelerating. For
maintaining the grip performance of all the tires, the roll tilting and pitch tilting have to be restored by the
stiffness control of the air-spring suspension system of all wheels. The system consists of metal bellows type
air-springs in each wheel suspension. The metal bellows type air-spring suspension and air compressor are
specially designed to have a high-pressure-resistant property up to 0.7MPa. The pneumatic power is
transmitted through the power-saving airtight closed circuit, which is effective both for supplying and

recycling the power.

Key Words : Air suspension, Metal bellows, Vehicle posture control, Actuator, Compressor
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Table 1 Pressure-resistant thin-wall metal
bellows specification

Item Specification
Material SUS304
Thickness 0.15 mm
Diameter, Pitch 68x50, 4 mm
Viscoelasticity ring | Oring, JIS1A S48
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Fig.1 Pressure-resistant thin-wall metal bellows
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Fig. 2 Stress distribution of conventional thin-walled
metal bellows at an inner air pressure of 0.7 MPa
(maximum stress of 800 MPa is observed at the inner
fold)
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Fig. 3 Stress distribution of pressure-resistant
thin-walled metal bellows with viscoelastic rings at
the inner air pressure of 0.7 MPa (a stress about ~370
MPa is observed at the inner fold)
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Fig. 4 Air spring using pressure-resistant thin-walled metal
bellows and oil type damper

Fig. 5 Test vehicle in posture control (in anti-roll
compensation while turning right)
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