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A new kind of medical pipeline micro-robot

Liang Liang® ™ , Peng Hui* , Chen Bai ™
( * College of Information Science and Engineering, Central South University, Changsha 410083 )
( ™ Department of Mechanical & Electrical Engineering, Changsha University, Changsha 410022)
( ™ Jiangsu Key Laboratory of Precision and Mico-Manufacturing Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
Abstract
A new type of spiral micro-robot which can be used in tiny pipelines of the human body is proposed. This type
of tobot can move quickly in suspension by cleverly using its rightabout inner and outer screws’ high speed of rota-
tion in different rotative directions in the liquid. With the methodology of computational fluid dynamics (CFD) , the
driving force of the blood to the robot and the impact pressure of the robot on the blood vessel wall in the environ-
ments of imitating the pulsating flow of the aorta and the stationary flow were calculated. Moreover, the influences
of the vessel diameter and the eccentricity (i. e. , the distance between the center line of the robot and that of the
blood vessel) on the driving force of the robot and the impact pressure of the blood vessel wall were analyzed. The
experimental results demonstrate that the proposed spiral micro-robot can be applied to both positive and reverse
flowing fluids.

Key words: medical micro-robot, blood vessel, pulsating flow, spiral, minimally invasive surgery

— 415 —





