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(3) Summary
In this study, a new rotation motor and a linear motion actuator are developed as the
basic technology for surgical robots driven under the MRI imaging environment.
Sawtooth mechanism and pneumatic control system are applied, and the actuators are
composed of completely non-magnetic metallic material. The evaluations of these
actuators were performed to validate their specifications.
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Fig. 1 Rotation gear and Direct Acting (DA) gearsin pneumatic stepping actuator; (Left): Motion

principle 2D schematic representation; (Right): Main components of stepping actuation; These



components convert direct acting movement to step rotation movement.
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Fig.2 Linear movement principle with rolling motion of CPD-L Actuator.
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Fig.3 (L eft): Varioustype of CPD actuator
(Right): Inner structure of ¢25.5mm CPD-R and L combined Actuator
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Fig. 4 Pneumatic system configuration
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Fig.5: (Left): 30mm CPD-R Actuator and encoder
(Right): Doubletype CPD-R Actuator (Same size of main componentswith ¢30mm  type)
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Fig.6 Pull-in torque evaluation result
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