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A Study on the Development of 3D printed garments for Fashion Show

Lee, HyunseungT

Convergence Research Center, Kookmin University, Seoul, Korea

Abstract: This study develops 3D-printed-garment collections for a fashion show presentation. A design concept using
traditional patterns that consisted of garments regarding the limitation of the printing technology was investigated in
order to develop the collection. The structures of the connecting joints of the textile parts which could be easily and stur-
dily interconnected were invented. Wearability as garments that could be naturally worn on the human body were sought.
As a result, four 3D-printed-garments were developed. The 1st garment composed of objects based on a ‘Yeon-Dang-
Cho’-pattern was constructed as a geometric robe style using a FDM 3D printer and transparent TPU filaments. The 2nd
and 3rd 3D-printed-garments composed of an object based on a ‘Boe-Sang-Hwa’-pattern was constructed as a distorted
one-piece exaggerating the silhouettes of shoulders and waist parts as well as a straight asymmetric tunic style that used
the same printer and material as the 1st garment. The last garment composed of an object based on a ‘Boe-Sang-Hwa'-
pattern printed using a SLA 3D printer and flexible-liquid-resin was constructed attaching the objects on the fabric mate-
rial by the hot-press machine. The four developed garments were presented in the opening fashion show of ‘the 6th Inter-
national 3D-printing Korea Expo’. This study provides a basic case for related studies to adapt 3D-printing technology in

textile pattern development of garment construction.
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Table 1. The categories of 3D-printing technologies according to the production method (Lee & Kim, 2015)

Categories Formative method Overview of the formative methodology
Extrusion FFF The lamination method to print thin filaments consisting of divers raw materials after melting filaments at
FDM extruding nozzle parts.
Light SLA The formative method to polymerize liquid resins by high-powered UV laser.
polymerized Polyjet The converged formative method between light polymerizing and ink-jet printing mechanism.
SLS The formative method melting metal powders by highOpowered laser to attach the powders each other.
DMLS The formative method to polymerize powders such as metals, ceramics, plasters and plastics by high-powered
Granular heating laser.
CIPGDP) The formative method to spray raw powders such as plasters mixing color inks and harden chemicals to

polymerize raw powders.
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Table 2. Outlines of tasks in 3D-printing process
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Process

Task of the process

1" modeling

Using 3D graphic tools, 3D models are designed and the format of the modeling files are converted to STL format.

o™ printing  After STL files are converted to printing file formats by slicing programs provided by priter makers, 3D models are printed.

3" finishing

Sanding and coloring tasks are performed to improve the rough surface of printed models due to the low resolution(FDM, FFF).

Cleaning to remove supporters, remained resin or powder, additional hardening, surfacing or coloring tasks are performed(SLA, SLS).
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Fig. 1. Iris Van Herpen, Crystallization, Collection.
www.irisvanherpen.com
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Fig. 2. 3D-printed flexible
textile structures. icat.vt.edu

Fig. 3. 3D-printed ready-to-wear collection
of Pringle of Scotland. 3dprintingindustry.com
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Fig. 4. Nervous System's Kinematic
Dress. n-e-r-v-o-u-s.com

Fig. 6. Reebok's 3D-printed sports shoes and smart factory.
additivemanufacturingtoday.com

Fig. 5. 3D-printed sole of Nike Vapor Laser Talon. news.nike.com
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Fig. 7. Adidas' 3D-printed sports shoes and speed factory. 3dprint.com



Table 3. The whole process of this study’s 3D-printed wear development
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‘ The basic parts consisting the art-wears designing. |

‘ Printing by using SLA type printer.

|

‘ Printing by using FDM type printer. ‘

l

‘ Testing the durability of the printed basic parts using both of two types of printers. ‘

l

Printing basic parts passed the test.

!

Refining design of basic part failed the test, printing refined
parts and testing the durability again.

l

Designing 3D-printed art-wear whole styles including inner-wears based on the features of materials and forms of the basic parts.

l

‘ Developing 3D-printed wears

l

!

‘ Making fabric inner-wears

|

‘ Finishing the development and presenting the 3D-printed wears ‘
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Fig. 8. The traditional patterns Fig. 9. The images of 3D models Fig. 10. The images of 3D models and printed Fig. 11. The images of 3D
adapted in designs of the basic and printed objects by FDM objects by FDM(center) and SLA(right) based on  models and printed objects

objects (August 14, 2018).
(August 14, 2018).
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Fig. 12. The destructed conditions Fig. 13. The refined ‘Boesangwha’ objects in order Fig. 14. The 3rd version of ‘Boesangwha’

of the objects printed by SLA to print using SLA (August 14, 2018).

(August 14, 2018).
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Table 4. The design sketches of each styles combining 3D-printed structures and inner wears

Ist art-wear adapting ‘Yoendangcho’ 2nd art-wear adapting ‘Boesangwha’3rd art-wear adapting ‘Boesangwha’ 4th art-wear adapting ‘Boesangwha’
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pattern(FDM) pattern(SLA)
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Image 1. Design sketch of
the Ist art-wear

Image 2. Design sketch of
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Image 4. Design sketch
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(August 19, 2018).

Image 3. Design sketch
of the 3rd art-wear
(August 19, 2018).
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Fig. 15. Runway presentation of the Ist style in the fashion show
(September 6, 2018).
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Fig. 16. Runway presentation of the 2nd style in the fashion show
(September 6, 2018).
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Fig. 17. Runway presentation of the 3rd style in the fashion show
(September 6, 2018).
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Fig. 18. Runway presentation of the 4th style in the fashion show
(September 6, 2018).
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