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Origami Helmet Design and Simulation Analysis
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Fig.1 Design and features of origami hats.
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Fig.2 Simulation of the impact characteristics of an origami hat, the maximum load is 11.5 kN.
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Fig. 3 (a) 3D honeycomb core model (b) Load-time curve of a 50 mm high honeycomb core

The maximum load is 4.8 kN, and the shock absorber alone is within the standard range of industrial
helmets.50 mm high shock absorber can be attached to the hat.
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Complete mesh

Mesh vertices: 45658
Element type: All elements.
Prisms: 47880
Hexahedra: 18144
Triangles: 3990
Quads: 13356
Edge elements: 1995
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(a) Wavy pleats (b) Rotating Star
Fig.1 Vector displays of acoustic velocity at each time around the sound insulation plate.
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(a) Sound absorption coefficient (b) Acoustic streamlines

Fig.2 A new example of Acoustic Simulation Study.

(a) Sound absorption coefficient and (b) acoustic streamlines of Miura-Ori sandwich structure.

S E Xk

[1] AHET, HAE, fER, FE—R, “AIREREICL 28 L yEBERE T
B, AR, Vol. 80, No. 813 (2014), p. DRO127

[2] Barilie, ERARRE, IR —BS, “FIREREZHWVCREREAFEST S I 21— a9 8
fhropdse L E =T ~OmEM”, HABK W CHE, Vol 86, No.891 (2020) p. 20-
00126

[3] Aya Abe and Ichiro Hagiwara, “Development of New Sound Insulation Simulation
Technology Using Finite Element Method for Efficiency of High Aspect Ratio
Core in Low Frequency Range”, International Journal of Mechanical Engineering
and Applications, Vol.10, No.1(2022-2), pp.7-1

[4] COMSOL Multiphysics® v. 6.3. www.comsol.com. COMSOL AB, Stockholm, Sweden

[5] Origami Simulator https://origamisimulator.org/

[6] WinZacMTX, USER’ S MANUAL, HIR#iE#HT =71 7katt

AR 2025 % F2 FH TR (2025-09-02/04) Copyright (C) 2025 —fAEREA B AR HE B Y2



	1G-1-1
	1G-1-2
	1G-1-3



