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Modeling of fingertip contact mechanics for soft multi-fingered hand

Chen Lingfeng, Zhang Yaqi, Ma Xiaolong, Cai Shibo, Bao Guanjun
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In recent years, soft robots have become a hot research direction, and soft robots made of soft materials have
attracted the attention of scholars at home and abroad. Due to the lack of grasping planning theory in soft multi-fin-
gered hand, it is difficult to have flexible applications. The mechanism and mathematical model of soft multi-fin-
gered hand and target objects contact are the basis for multi-fingered dexterous hand grasping planning. In this pa-
per, the soft fingertip is taken as the research object, and the normal contact model between the soft fingertip and
the target object is proposed. The contact force distribution and the contact friction torque distribution on the con-
tact surface between the soft fingertip and the target object are obtained with the method of calculus, which reveals
the mechanism of action between the soft fingertip and the target object. Further, a more general soft fingertip con-
tact static elastic model is proposed, and a mathematical model between the contact angle, the deformation amount
and the contact force is established. Finally, the finite element simulation and experiment for the proposed theoreti-
cal model are carried out, which proves the validity of the theoretical model.

Key words: soft fingertip, contact force, calculus, finite element simulation
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