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Development of a Robot Hand with Low Backlash 3D Cam Mechanisms
—Prototype of a Light-weight Robot Hand and Evaluation of the Mechanisms—

Kota Anzawa*!, Hiroyuki Sasaki*?, Seonghee Jeong*® and Takayuki Takahashi*!

In this paper, a light-weight and high precision anthropomorphic robot hand we developed is discussed. One of

the common problems of robot hands is the mechanism of the finger joint. Gears and wires are often used in robot

hands, but these mechanisms have demerits like backlash and maintenance. To solve these, we developed a unique

3D cam mechanism and used it in the finger joint of the robot hand. The mechanism can extremely reduce backlash

and can also be miniaturized allowing high power transmitting abilities. The robot hand has 20 joints with 16 DOF

and the weight is approximately 800 grams. Considering the weight of the hand and the high degree of freedom, it

is one of the lightest robot hands in the world. Cutkosky’s 16 grasp types was used to verify the versatility and the

dexterity of the hand. The results show that the hand is effective and features a high degree of maneuverability.
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Rotatig axis of follower

Fig.1 Developed low backlash 3D cam mechanism
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Fig.2 Movement of the 3D cam mechanism
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Fig.3 Model of the 3D cam mechanism
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Fig.4 3D cam and follower
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Fig.5 Equipment for evaluation of input and output properties
of 3D cam mechanism
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Fig.6 Definition of angle of the cam
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Fig.7 Angle of a follower to a cam
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Fig.8 Error between calculated and measured angle of follower
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Fig.9 Equipment for the evaluation of backlash
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Fig.11 Equipment for the evaluation of transmission efficiency
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Fig.12 FEvaluation of the transmission efficiency
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Fig.14 Details of the four bar linkage mechanism for DIP joint
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Table 1 Specifications of actuators

Maker Faulhaber Faulhaber
Motor series 1224SR 1717SR
Voltage 12 [V] 12 [V]
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Fig.21 Evaluation of grasps based on Cutkosky’s taxonomy type
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