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Performance Comparison Between ER and MR Clutches with Same Gap Size

Sung-Ryong Hong and Seung-Bok Choi
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Abstract

In this work, ER(electro-rheological) clutch and MR (magneto-rheological) clutch are devised and their
performance characteristics such as response time and controllability are compared. As a first step, field-
dependent yield stresses of ER and MR fluids are distilled in shear mode. For reasonable comparison between
two clutches, a nondimensional design model is established by choosing same design parameters of gap size
and number. Following the manufacturing of two clutches, field-dependent torque level, response time to step
input, mechanical power generation to electric power consumption are experimentally measured and
compared. In addition, in order to investigate torque controllability of the clutches a sliding mode controller is
formulated and experimentally realized. Control bandwidths of two clutches are identified and tracking
control responses for desired torque trajectories are presented.
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Fig. 3 Geometry of the single-disk type ER clutch.
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Fig. 4 Geometry of the single-disk type MR clutch.
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Fig. 6 Components of ER and MR clutches.
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Table 1 Design parameteré of ER and MR clutches.
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Fig. 7 Schematic configuration of experimental
apparatus.
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Fig. 8 Field-dependent toque of the ER clutch.
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Fig. 9 Field-dependent toque of the MR clutch.
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Fig. 10 Transient responses of the ER clutch.
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Table 2 Torque control system parameters.
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Fig. 15 Bode magnitude plot of ER and MR clutches.
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