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Static Characteristics of a Magnetic Fluid Actuator
with a non-Magnetic Plunger
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Abstract

Current configurations of actuators used for processing agricultural and fisheries
products are ineffective for handling products of varying size and shape. Magnetic fluids
seem to offer some possibilities for more flexible actuator designs. This study proposes a
design for a magnetic fluid-based actuator for carrying non-magnetic articles and describes
the theoretically predicted and the experimentally observed static characteristics of the
design.

The experimental apparatus consisted of a solenoid, several sizes of disks of non-
magnetic material, and a magnetic fluid in which each disk was suspended above the solenoid.
The magnetic force exerted by the solenoid was measured simultaneously with the lifting
force exerted by the disk. In one series, the vertical position of the solenoid was varied while
holding the position and size of the disk constant, and in the other series, different sizes of
disks were used to vary the ratio between solenoid-disk gap and disk diameter. A theory was
developed to predict the lifting force exerted by the disk and the results of the theory were
compared with experimental findings.

This study found optimal sizes and configurations of solenoids and optimal sizes of disks
for maximum lifting force.
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