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Mechanism and Influence of Heat Generation in
Magnetorheological Fluid During Working

FANG Qibo,LUO Yiping® ,WANG Shicheng,SONG Shichong

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; Heat is inevitably generated in the working process of the magnetorheological fluid, which increases the
working temperature and affects the related properties of the magnetorheological fluid. The mechanism of heat generation
in the working process of magnetorheological fluids was reviewed from the aspects of electromagnetism, friction and
magnetocaloric effect. And the influence of the working environment temperature on the main properties such as the
composition, viscosity and shear stress of the magnetorheological fluid was expounded. The increase of temperature will
not only cause corresponding changes in the components of the magnetorheological fluid, but also decrease the viscosity
and shear stress, leading to the reduction of the performance of magnetorheological fluids and even irreversible
degeneration. In order to effectively prolong the service life of magnetorheological fluid, on the one hand, the
formulation of magnetorheological fluid can be optimized to formulate the magnetorheological fluid with good temperature
adaptability ; and on the other hand, the change of the properties of magnetorheological fluids with temperature can be
predicted by establishing a shear yield stress model including temperature parameters, thus to control the working
temperature of the magnetorheological fluid more precisely. When a significant temperature rise is unavoidable, cooling
measures should be taken in time.
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Figure 1  Work mode of MR fluid
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Figure 2 Magnetothermal effect
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Figure 3  Viscosity-temperature

characteristics of MR fluid
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