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A study of manlpulatlon when forces are presented by ;

the functlon of the air gap or motlon
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Koichi OKA Umversﬂ:y of Tokyo, 7-3-1, Hongo Bunkyo—ku Tokyo
- Toshiro HIGUCHI, University of Tokyo
Katsm SHIMIZ_U, Umver_sﬂ:y of- Tokyo. :

- In this. paper, we study new mampulat:on methods whxch control forces by kmetm

- factor, such as air gap or velocity. For examples, there are magnetic force, electrostatic
force, elastic force, Coriolis force, eddy current force, intermolecular force, atomic
force, and so on. These forces are listed and are classified by the direction of the force "
(attractive or repulsive) and the derivative of the force (plus or minus). The features -~
of the proposed mianipulator system using these forces are describe. An experimental

o system is 1ntroduced
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Fig. 2 Force Adjustment Mechanism by Air Gap Control
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Table 1 Stability of Mampulatxon System Wlth Open Feed-
back Loop
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 Fig. 3 Tllustration of Mampulator Contro}lmg Force by Air
. Gap . .
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Fig. 5 Photograph of Piezoelectric Actuator
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Table 2 Values of Eb{penmental Mampulator

. I ] symbol va.lue “unit
mass of object. mg 32.4° mg
mass of magnet part 1wy 684 | mg
force constant of actuator . |~ k: 343 | mN/V |
spring constant of actuator /| &k | 17.8 { KN/m
Ns/m

dumping constant of actuator - 3 0.5
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Fig. 7 Simulation Result
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