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Design and Kinematics Modeling of Folding Flexible Joint

DU Jingen,XU Yong " ,JIA Yunbo,LIU Jiali, LAI Leijie, XU Rui

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai, 201620, China)

Abstract ; In order to solve the problem that the serial flexible continuum could not adapt to the desired end-position in

the practical application, a folding flexible composite joint was proposed. The folding torsion joint was designed by using

Miura crease principle. The folding swing joint was designed by improving the hydroelastic crease. The final flexible

composite joint was obtained by series of the folding torsion joint and the pendulum-rotation joint in a certain order. The

kinematics models of each element and the folding flexible composite joint were obtained by geometric method. The

software simulation results verify the correctness of the proposed model. The design enhances the adaptability of the serial

continuum to the operating environment.

Keywords : folding flexible composite joint; Miura crease principle ; improving hydroelastic crease ; folding torsion joint;

pendulum-rotation joint;line drive
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Figure 8 Two deformation modes of

folding swing joint
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Figure 14 Relation curve between drive line

length and torsion angle of torsion joint
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Figure 15 Motion trajectory of single swing

joint in moving coordinate system

FUREN MK LR LAL /mm

0 60 120 180
REERs

B 16 EAEHE XY EH TN K A &,
Figure 16  Variation curves of drive line length of

single swing joint during swing
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Figure 17 Motion trajectories of end of folding flexible

composite joint in moving coordinate system
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Figure 18 Change curves of driving line length during
rotation of folding flexible composite joint
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Figure 19 Workspace scatter diagram of

folding flexible composite joint
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