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Analysis and simulation of enveloping grasp
stability of the multi phalange underactuated robot hand
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Abstract: The grasp stability of underactuated robot hand is discussed. The definition of grasp configura-
tion is proposed, and the relationship betw een the numbers of phalanges and grasp configuration is deduced.
T he transition difficulty in grasp configuration is employed to evaluate the stability of enveloping grasp. The
main factors which influence the grasp stability are investigated. Some cases of stimulation are given to vali-
date the evaluation when the underactuated robot hand grasps different objects. T he results show that the
theory is in accord ance with the simulation, and the mulir grasp - configurations are the primary reasons
that lead to unstable grasp. Stable grasp is decided by object shape and initial posture, among which the
length of the convex contact line is the most important factor for the grasp stability. T he grasp is most un-
stable when the object shape resembles circle, while the grasp is the most stable when the object shape
wholly conforms to the grasp configuration convex with long margin line. The longer the line is, the more

stable the grasp is.
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Fig. 10  Angular velocity of conex object resembling cr
cle under rotation moment perturbation
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Fig. 11 Angular velocity of object having two long lines
contact with the convex formed by the finger

phalanges under rotation moment perturbation
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Fig. 12 Angular velocity of object w hose shape is in har
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langes under rotation moment perturbat ion
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