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Analysis on Dynamics for Flexible Leg of
ICPF Actuated Tortoise-Like Micro-Robot *

LI De-sheng'* ,NIE Lin' ,GUO Shu-ziang*
1. School of Mechanical Engineering and Applied Electronics Technology ,Beijing University of Technology ,Beijing 100022,China;
(2. Department of Intelligent Mechanical Systems, Kagawa University, Kagawa 761-0396, Japan )

Abstract: A novel tortoise-like flexible micro-robot with four legs is presented, which can crawl and swim
underwater, The legs are actuated by ICPF (lonic Conducting Polymer Film) and can be driven by a low
voltage. ICPF is a kind of smart films, it has the characteristics of flexibility and good response. For analy-
zing the characters of the robot and improving the reliability and feasibility, we establish a dynamic model
of the micro-robot by applying Pseudo-Rigid-Body-Dynamic-Model (PRBDM). The model is established on
the base of staties and kinetics by considering the dynamic effect of the robot. Then, the displacement of
the legs of the micro-robot is investigated based on PRBDM. The relation between the displacement of the
robot legs and the frequency of the electrical voltage is theoretically derived from the PRBDM model and
some analyses and experiment graphs about the relation are performed.
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