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Micro Finger Module with 3 DOF Translational Motion

Tamio Tanikawa*! and Tatsuo Arai*2

A 3 degree—of-freedom micro finger, that has pure translational motion, is proposed. The finger will be applied
in the two finger micro manipulation in order to manipulate micrometer size objects dexterously. The possible con-

figurations are considered based on the group theory. Then, the optimal configuration is proposed by taking simple

machining of joint structures into account. A kinematics analysis is made in order to describe the relation between

end effector and actuator displacements. The design parameters are examined by evaluating the force capability
of the actuator and the work space volume. Basic experiments are made by a prototype finger module that show
excellent micro motion capability. A smaller hand mechanism is preferable in order to keep high accuracy, even
through temperature and humidity change. Then a small-sized finger module is designed based on the prototype.

A photo forming system is used for fabrication of the small-sized finger module. High accuracy is confirmed in the

new finger module.
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Fig.2 3 P-pair flexure
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(b) tilted plane (c) relation in the plane

Fig.5 Geometrical relation in 3 dof finger module
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Fig.6 Parameters of a hinge
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Fig.7 Side view of the prototype finger module and its param-
eters
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Fig.8 3D view of theoretical workspace of the prototype finger
module (pum/div)
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Fig.9 3D view of actual workspace of the prototype finger mod-
ule (pm/div)
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Fig. 13 Absolute positioning accuracy after the calibration
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