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Abstract

In this paper, we discussed about a manipulator for a planetary rover system, and introduced our newly
developed micromanipulator. It has 5 degrees of freedoms, and each joint is driven by an Ultra-Sonic Motor
(USM) which needs no electrical power to keep a posture of a manipulator. In general, a manipulator spends
almost of a working time to maintain to its posture, and it also spends electrical waste power during this
term. We strongly believe that the best solution of this problem is to apply USM to an actuator of a joint

to solve this problem.
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Fig.1 Lunar Rover: Micro5-01
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Fig.3 Structure of Micro Manipulator
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Fig.4 Visual Sensing System on Micro5
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Fig.5 Tele-Sampling Simulation
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Fig.6 Operation Method
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Fig.7 Joint Movement
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Fig.8 Joint Torques (Joint 1-3)
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Fig.9 Driving Rate of Actuators
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(a) Appearance
Rated Speed 250 rpary] | Mz, Tosgue 1| Kgl-cm]
REated Torgue | 0.3 Kgli-cm| | Hold Targue | [Kgi-cm]

Rated Powes 1.3[w] | Welghe 20]g]
b} Specification

Fig.10 Ultra Sonic Motor -USM

{a) Manipulator

(b Rear View (¢ Side View

Fig.11 Manipulator mounted on Micro-5
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Total Length 920[mm)]
Total Weight 1.45[Kg]
Convceyablc weight 300[g](on the carth)

Actuator Ultra-Sonic Motor
Reduscer Harmonic Gear
Table.1 Specification of Micro Manipulator

(b} Inspection of Solar Panels

Fig.12 Micro5-01(right) & Micro5-02(left)
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