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Fig. 2 Single vertex 4 crease mechanism
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Fig. 3 Multi—vertex triangle rigid origami pattern
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Fig. 4 Multi—vertex triangle non-rigid origami pattern
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Fig. 5 Addition of multi—vertex triangle

rigid origami boundary
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Fig. 6 Three—dimensional modeling of multi—vertex
triangle rigid origami pattern
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Analysis of Freedom Degree of Multi-vertex Triangle Rigid Origami

ZHANG Rui-hao, ZHANG Fan, ZHUANG Yan-shuai,
ZHANG Yu-hui, WANG Feng

(School of Mechanical and Automotive Engineering, Shanghai University of

Engineering and Technology, Shanghai 201620, China)

Abstract; Rigid foldability is an important feature of the paper folding mechanism, allowing continuous

movement along a predetermined crease between the folded and unfolded state without stretching or bending the

surface. It has great potential in engineering applications. In view of the difficulty in the analysis of the freedom

degree of multi—vertex origami mechanism, a method using adjacency matrix to analyze the freedom degree of rigid

origami is proposed. The adjacency matrix is used to represent the connection relationship between vertices, then,

by introducing an elimination matrix, the process of determining the motion state is described by matrix

multiplication. The number of constraints is determined by calculating the sum of the row elements corresponding to

the vertices, which avoid the calculation error of the freedom degree of the vertices of the cross crease. Based on

the analysis of the freedom degree of the single—vertex 4—fold origami pattern, the topology is used to analyze the

freedom degree of multi—vertex triangular rigid origami pattern. Finally, the correctness of the calculation results of

the freedom degree of the rigid origami pattern is checked by software simulation.

Key words:origami structure ; adjacency matrix; simulation analysis

5| 3L/ Cite this paper:

RE4EE: T

SRELI  SKIAL, R, 2. 2T = MIERIPESTAR Al EEMAT (0] SR T RTR 224l ( A ARBEA:RR) ,2021,38(5) :23—28
ZHANG R H, ZHANG F, ZHUANG Y S, et al. Analysis of Freedom Degree of Multi—vertex Triangle Rigid Origami[ J ]. Journal of
Chongqing Technology and Business University ( Natural Science Edition) ,2021,38(5) :23—28



