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Magentostrictive self-moving cell linear motor

for displacement control with large force and high resolution

°Jae-Kyun Doo’, Jae-Hwan Kim'", Seung-Bok Choi™ and Hong-Geun Park™"

ABSTRACT

The design and test of an magnetostrictive linear motor(MLM) that operates based on self-moving cell concept is
presented. The moving cell is composed of Terfenol-D linear actuator and a ring structure, and a cell train is constructed
by connecting two cells in series. Since this motor uses the stroke of Terfenol-D actuators and friction force of the cells,
it can essentially produce long stroke and large force. The overall performance of the MLM was measured in terms of
speed and force. The pushing force is directly related with the friction force. This work is a proof-of-concept stage and

investigation is necessary for realistic application.
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Fig.1 Working principle of magnetostrictive self-
moving cell linear motor.
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Fig.2 Schematic diagram of experimental setup for
the magnetostrictive self-moving cell linear motor
using demultiplexer.
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Fig.3 Two operating modes of the motor with three cells.
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Fig.6 Finite element analysis result for optimizing
transverse displacement of 2™ prototype shell.
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Table 2. Static-friction force and minimum agitated
current of the front/rear actuators.

Property | Static-friction M'f"m.um
Actuator Force[N] activation
current{A]

Front 243 0.7

Rear 226 0.8

and stroke at 3[A]
Property Time delay | Displacement
Frequency (msec) {(um)
5Hz 9.3 22.62
10 Hz 15.2 23.08
15 Hz 15.6 22.34
20 Hz 16.1 222
25 Hz 16.6 21.6

Fig.8 Photograph of the experimental set up for the
front/rear actuators’ static-friction force
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Fig.9 Schematic diagram of experimental
setup for the magnetostrictive self-moving cell
linear motor.
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Fig.12 Load characteristic of the LMM, 25Hz
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