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Design of Bionic Flexible Arm in Aerospace Demand
YU Shize, WANG Zhouyi, DAI Zhendong, WANG Bingcheng, GU Yu, ZONG Weijia
(College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : Aiming at the actual needs of obstacle avoidance in the orbital module environment, and based on the distribution of

internal muscle structure of the natural elephant trunk, a multi-redundancy degree of freedom bionic flexible manipulator is designed.

The mechanical arm is composed of eight flexible joints with three degrees of freedom. Compared with the conventional mechanical

arms, it is the characteristic of compact structure, high rigidity, flexible movement and wide operating space. A kinematic modeling

analysis is performed for the proposed single flexible joint and a bionic flexible mechanical arm with a plurality of joints. The bionic

flexible mechanical arm made is used to make the specific aerospace obstacle avoidance experiment, thus verifying the feasibility of

this mechanical arm structure.

Keywords : spacecraft; bionic flexible arm; flexible joint; elephant trunk; bionics; kinematic modeling
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