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Prototype Microactuator Movable in a Slim Pipe

rO 2z
FALFPRRFE TS, LEMM PR 1 TH 13-1 (T985-8537)

H. Yaguchi
Tohoku Gakuin University, 13-1 Tagajo, Miyagi

This paper proposes a new microactuator that
operates on the resonance energy of a system excited
by electromagnetic force. Flexible materials are used
as a means of transferring resonance energy. The
actuator is moved by the difference in frictional force
between forward and backward motion of flexible
materials. The sizes of the prototype actuators
were 8 mm and 4 mm in diameter. An experiment
demonstrated the effects on propulsion performance of
power supply and vibrational modes of the actuator.
Experimental results show that the actuator can move
at high speed in the vertical direction. This actuator
has many possible applications for small pipe
inspections, biomedical , and procedures long-distance
movement.
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Fig. 1 Microactuator structure (® 8 mm ).

Table 1 Material properties.

Density Young’s
(kg/m*) | modulus (N/m?)
Natural Rubber | 1248.87 1.026 x 107

Table 2 Magnetic properties.

Magnetic flux Dimensions
density (mT) (mm)
NdFeB 380 65 X 3

Table 3 Properties of spring.

Spring Allowable Load
constant (N/m) (N)
SUS304 2250 10.69
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Fig.2 Three-degree-of-freedom model.
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Fig. 3 Principle of movement.
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Fig. 4 Frictional force between rubber and pipe.
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Fig. 5 Experimental apparatus.
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Fig. 6 Relationship between input power and
velocity.
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Fig. 7 Relationship between load and velocity. Fig. 8 Relationship between load and velocity.
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