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Power Transmission Mechanism of Electrorheological Clutch
(Part II: Estimation of Performance Variation due to
Temperature Rise of Electrorheological Fluid)
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Abstract—ER clutch is a device using ER fluid, so called "intelligent material" and is a controlled
system with electric field strength. Currently, the temperature of ER fluid increases and affects the
performance of ER clutch when ER clutch is operating. This study was undertaken to estimate this
performance variation due to temperature rise of ER fluid. An analytic heat transfer model of con-
centric cylinder type ER clutch was developed and with this model, effects of changing geometric,
kinetic parameters of ER clutch and ER fluid properties were described. In conclusion, compared
with neglecting thermal effects, a performance of ER clutch was very differential and for uniform per-
formance of ER clutch, we have to improve thermal stability of ER fluid.

Key words—ER clutch, ER fluid, heat transfer model, thermal stability, perfomance analysis.
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