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Development of Multi-Fingered Universal Robot Hand System with Torque Limiter Mechanism
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A multi-fingered universal robot hand has been developed in order to construct the platform of humanoid hand
study. We also have developed a small and five-fingered robot hand. The robot hand is designed to protect the small
driving system from a large external force. This protection mechanism is small enough to be installed in the joint
driving mechanism and adaptable enough to deal with various load. This paper describes basic and unique
specifications of the robot hand, and the effectiveness is confirmed by fundamental experiments.
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Fig. 1

Universal Robot Hand I1.
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Table 1 = Movable Range of each Joint.
Thumb(deg.) Others(deg.)
IP joint 0-110 DIP joint 0-95
MP joint 0-110 PIP joint 0-95
CM1 joint 0-110 MP1 joint 0-110
CM2 joint 0-110 MP2 joint 0-110

Finger Tip
T

%675
(a) Operated Joint Module

(b) Cooperated Joint Module

Fig.2 Cross-section View and Side View.
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Array-Type Tactile Sensor

Fig.3 Array-type Tactile Sensor and Multi-Axis
Force/Torque Sensor.

Universal
Robot Hand 11

Fig.4 Control System for Universal Robot Hand.
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Fig. 5 Result of Step response Experiments.
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Fig. 6 Inner Structure of Finger Joint with Torque Limiter
Mechanism.
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Fig. 7 Angle of Adjustment Nut vs Skidding Torque.
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Fig. 8 Overloaded Operation with Torque Limiter
Mechanism.
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Rigid Object
Fig. 9 Experiment about Impact Force.
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Fig. 10 Transition of Encoder contacted against Rigid
Object.
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Fig. 12 Transition of Fingertip Force contacted against
Rigid Object.
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