The Japan

Society of Mechanical Engineers

478

HAREHERRE (CH])
72 % 714 %5 (2006-2)

ZRIEZF BB R ORE R
H & ZFY RS AL L& E
=R E B OB R
Grasp Stability Analysis of Two Objects in Two Dimensions
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This paper analyzes grasp stability of two objects in two dimensions. In the previous researches
on the grasp stability, the number of grasped objects is restricted to one. For efficiency of tasks,
multiple objects had better been grasped and manipulated by a robot hand. In order to design stable
grasp, grasp stability of multiple objects must be quantitatively evaluated. In case of two grasped
objects in two dimensions, the number of parameters of object displacement is six. However, the
displacement of the objects is constrained by each other, because the contact between the objects
must be maintained. Independent parameters of the object displacement are provided and then finger
displacement is derived. The grasp stability is evaluated from the viewpoint of the potential energy
method. From numerical examples, the effect of curvature at contact point between two objects is
demonstrated. The effect of this curvature stands for the feature of multiple objects.
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Fig. 1. Two objects grasped by a multi-fingered hand.
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Fig. 2. Five types of object motion.
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Fig. 6. Effect of curvature «,, in frictional grasp.
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