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Characteristics and Applied Technologies of Functional Fluids
(ERF, MF, MRF and ECF)
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Abstract

ER fluids, magnetic fluids and MR fluids contain dispersed small particles in the size range from
nanometer to dozens of micrometers. The apparent viscoelastic properties of these fluids change re-
versibly greatly by applying an electric or magnetic field. EC fluids (or EHD fluids) can generate
active flow (liquid jet) by applying a high DC voltage. Currently, these fluids are classified as func-
tional intellectual materials that can be actively controlled by an electrical or magnetic signal. The
possible applications for functional fluids are numerous as a control element that will support future
actuator technology, because functional fluids are relatively easy to adapt to mechanical systems.

In this paper, the characteristics and operating mechanisms of functional fluids are summarized
including the results of our research, and application development examples that utilize each func-
tionality will be briefly introduced.
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