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Fig. 1 Mechanism of single vertex and four creases
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Fig. 2 Origami mechanism of single vertex and

four creases with two peaks and valleys and its

corresponding spherical polygon
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Kinematics Analysis and Foldable Conditions of
Rigid Origami Mechanism

ZHANG YU-hui' , ZHANG Fan’ , CUI Guo-hua

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

Abstract; Based on the analysis of kinematic characteristics and rigid folding conditions of the rigid origami
mechanism in the origami mechanism, it is proposed that the folding mechanism of the origami mechanism does not
mean that it can be folded rigidly, and the core issue is to find the rigid constraint. For a polygonal origami
mechanism, its center polygon can be regarded as a common shaft, and the constraint condition to realize rigid
folding is that the movement of the two ends of the common shaft connecting the adjacent vertices must be
coordinated. It mainly uses the mathematical methods such as spherical geometry and trigonometric functions and so
on. Through the analysis of the kinematics of the mechanism of single vertex and four creases, the authors try to
find out the relationship between the corners of each crease of the single-vertex origami mechanism, then expand to
the polygonal origami mechanism, and verify that the movement of the common crease meets the rigid constraint
conditions to achieve rigid folding. In view of the problems that the separate motion analysis is needed for different
origami mechanism respectively and that calculation methods are complicated, this paper uses a simpler solution
method, combines the rigid constraint conditions to analyze relatively simple and basic origami models and can be
expanded to the researches on more complicated polygonal origami mechanism.

Key words: rigid origami mechanism; kinematics; rigid folding; polygonal origami mechanism
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