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<& 2> Voronoi Bookshelf
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<@ 3> Voronoi Stair Railing

(&X: http://www.franken - architekten.de/ (& : http://www.hometone.org/6904/2012/  (Z: http://www.ofdesign.net/interior-
newsletter/1101/fa__newsletter__1101__englis 12/21/design-your-own-generative-voronoi-b - design/unique-design-of-steel-banisters-cells
-of-eestairs-760)

ch.html) ookshelf-with-a-web-app/)

<&l 5> Yacht Design by Hyun-Seok Kim

<23 6> Yacht 2lE|2]of

(ZX: http://www.hassellstudio.com/en/cms-  (Z4: http://www.yankodesign.com/2011/ (& : http://www.yankodesign.com/2011/

projects/detail/alibaba-headauarters)

04/15/yacht-for-entertaining)

04/15/yacht-for-entertaining)
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3D Voronoi Yoda
by Dizingof, 2015

BN N s
o2 AL £E 5 YT & T S 7

(&X: http://www.3dizingof.com/3D-Printing/shop/
for-home-3d-printers/3d-voronoi-yoda-by-dizingof/)

iphone 5 Case, 2015
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(&X: https://i.materialise.com/shop/item/ 957df8
c2-18ce-403e-aed5-ae9a5863df57)

Kinematics Dress,
2015

SLS TRIEZ 4 e4E Holx TESA
7] wjiol] § Wo| ZHE v, I Alo]
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upro.
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(&A: http://n-e-r-v-0-u-s.com/projects/albums/
kinematics-dress-6/)

Verlan Dress by
Francis Bitonti, 2015

3D ZHE 3111 MakerbotZ} 1310 UA
o] =&, wi), vy S q;q.o ;qy_ol
FDM ZHE] 85 olojA] wudt A%
A FeE SAll &

Pentadesk Watch by
Designer Arnaud
Biju-Duval, 2015

HEwo] selo] Qe IX e} e A
& AR 3D A7sHE Al W gk
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(ZX: http://news.pentadesk.com/post/ 108077351667/
the-voronoi-structure-allows-this-watch-organic)

Melonia Shoe, 2013

HHTIA|Y  Naim  Josefish AETIAIOH
Souzan Yusouf7} 7 = =3 wlHle] 7

a7do] 7ol Qe IAY T AAS &

(£4: https://i.materialise.com/blog/check- out-0
ur-3d-printed-fashion-items-at-the-fashion-space-
gallery-in-london/)
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A Research into the Development of Millineries for Daily Use

Utilising Voronoi Diagrams

- Design based on 3D printing for manufacturing -

Kim, Hye Eun

Visiting Professor, Department of Beauty Design, Woosong University

Abstract

3D printing technology is expected to bring about the Third Industrial Revolution and a revolution in manufacturing.
However, due to the size and speed of printing along with current printing materials, fashion accessories are mainly
developed in the fashion industry. This research proposes an innovative millinery design in order to widen the possibility
of usage, popularisation and commercialisation of 3D printing. The Voronoi diagram, a geometrical pattern based on
the shortest distance between set points, is used as design inspiration to achieve practicality, aesthetics, and balance,
as well as optimise the position of holes, make a 3D model and customise it. A FDM printer is used to achieve
these above. Further, 3D printed millinery products using Voronoi patterns are analysed in order to assist designing.
In this way, two fedora hats, one hand-knitted beanie, three snapbacks are made, with the following results: firstly,
the curve of the hat and the Voronoi pattern are well connected; secondly, the holes in the pattern make other materials
connect easily through stitching; thirdly, the lightweight but firmness of 3D printing are suitable for being used in
both the body and the decoration of the hat; fourthly, the combination of hard material and wool is good for making
a three-dimensional hat shape. Lastly, changes in the design are made easier by changing the CAD file instead of
making a new mould. Voronoi pattern 3D printed hats are light but strong and comfortable, requiring shorter production
times. They are suitable for commercialisation at the current development stage of 3D printing. Through theoretical
research and the practice of 6 millineries, this study can contribute to the commercialisation and popularisation of

3D printing products.

Keyword : millinery, Voronoi Diagram, 3D printing, fedora, snapback





