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Recently, mechanical metamaterials have attracted significant interest from
researchers from various research fields. One of the reasons is that mechanical metamaterials can
exhibit tunable (or controllable) static and dynamic responses. In this study, we explored the
tunable mechanical properties of origami-based mechanical structures, specifically Miura-ori. We
designed the origami-based system by introducing two different material properties to enhance the
folding/unfolding behavior. To examine the folding/unfolding behavior, we conducted the eigenvalue
analysis and characterized each eigenmode. Based on the eigenvalue analysis, we fabricated a
prototype by employing an additive manufacturing technique to demonstrate the enhanced folding
motion. Also, dynamic analysis of our origami-based structure was performed. Our simulation results
show the different dynamic responses depending on how we apply two different inputs to the system.

Mechanical metamaterials



mechanical metamaterials architected materials

mechanical metamaterials

mechanical metamaterials

1

Stratasys PolyJet 3D

3%3




2(a)

2

2(a)

)

0(

)

1(

2(b)

Mode 7

(b)

Mode 7

(@)

L Xspul uonjezijesoT

= 0 =
— ) o
[ |
i
® —

)

g Ra!

£

=

© S <

(]

=

/m
I~
(ap) a —

Ly /Y 9njeAusdio pazijew.op

A Xw_uc_ CO_HNN__NUOJ
- =

— [
[ |

o
=

—
—

9
Mode number

sl

(=) L0

—

Ly /Y enjeausdio pazijew.oy

<
N—r

(3% 3)

(b)

~
<)
o
™

(b)

(a)



Input 1

4

) Input 1

2

Input2

Input 1 Input 2
ik
* ‘ Gane Case 2

Output 2
o
[e]
(=)

—0.05

l 0.00 0.05 0.10
Output 2 Time

4 2

(Output)






