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Design and Performance Evaluation of Impact Type Actuator
Using Magnetic Force

Hyun-Jin Min, Hyung-Jun Lim, Byungkyu Kim and Soo Hyun Kim
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Abstract

For robotic endoscope, some researchers sugpest pneumatic actuators based on inchworm motion. But, the
existing endoscopes have not been replaced completely because human mtestine is very sensttive and
susceptible to damage. We design and test a new locomotion of robotic endoscope that allows safe
mancuverability in the buman intestine.  The actuating mechanism is composed of two solenoids at cach side
and a single permanent magnet. When the current direction is reversed, repulsive force and attractive at the
opposition side propels permanent magnet. Impact force against robotic endoscope transfers momentum from
moving magnet to endoscope capsule, The direction and moving speed of the actuator can be controlled by
adjustment of impact force. Modcling and simulation experiments are carried out to prediet the performance
of the actuator. Simulations show that force profile of permanent magnet is the dominant factor for the
characteristic of the actuator. The results of simulations arc verified by comparing with the experimental
results.
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Table 1 Acceleration value at cach peak

First impact Second mmpact

Rough surface

o 12837.9m/s" 3R05.7m/s”
{u=0.33)

Slippery surface
{(p=0.28)

13139.6m/s° 4582 6mist

Table 2 bnpulse value at cach peak

Impulse

Rough surface

) 1572 ¢ s
{(p=0.53)

Slippery surface
{(p=0.28)
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