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Elemental technology research for seamless development of the large deployment
structures with shape-variable function in the ground and the space

Mukai, Yoichi
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CFRP 4D

4D

structural construction technology with foldable and deployable mechanisms.

Firstly, an improved-type hinge mechanism model is proposed for civil engineering structures. This
model is designed to avoid a conflict between panels during motions to change its configurations.
Foldable and deployable performance and an out-of-plane action of panels are evaluated through
numerical simulations. Secondly, a novel folding mechanism that has slanting folding-line by cutting
a panel-edge is proposed for aerospace structures. Visualization of expansion of folded structures
and mechanism analyses to expand in outer space are conducted. Thirdly, a 4D-printing method, which
is developed as a novel printing process using carbon fiber reinforced plastic (CFRP), is introduced
to a joint between the rigid panel and flexible hinge. Deformability and durability of the flexible
hinge are examined during deploying motions.

FEM 4D



D
)

©)

(4) CFRP

CFRP
CFRP

D
Hoberman
Hoberman: Folding structure made of thick hinged sheets, 2010, Patent US77940
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Hiroto Kohara, Yoichi Mukai, Masaki Matsumoto, Yoshiro Hori, Yasuyuki Nagano

Computer Modeling to Estimate Destructing Behavior of Window Glass Caused by Colliding Objects
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Quantitative Observation and Computer Simulation of Window Glass Fragment into Pieces and their Scattering due to Collision
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Thick Panel Folding for Developing Microwave-type Planar SSPS
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