-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by University of Huddersfield Repository

M

University of
HUDDERSFIELD

University of Huddersfield Repository

Lim, Hye Won and Cassidy, Tracy Diane

3D Printing Technology Revolution in Future Sustainable Fashion
Original Citation

Lim, Hye Won and Cassidy, Tracy Diane (2014) 3D Printing Technology Revolution in Future
Sustainable Fashion. In: 2014 international Textiles & Costume Culture Congress, 25th & 26th
October 2014, Chonbuk National University, South Korea.

This version is available at http://eprints.hud.ac.uk/22362/

The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not-for-profit
purposes without prior permission or charge, provided:

* The authors, title and full bibliographic details is credited in any copy;
* A hyperlink and/or URL is included for the original metadata page; and
* The content is not changed in any way.

For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox @hud.ac.uk.

http://eprints.hud.ac.uk/


https://core.ac.uk/display/30730535?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

3D Printing Technology Revolution

In Future Sustainable Fashion

Hye-Won Lim?, Tracy Cassidy

School of DesignUniversityof LeedsLeeds UK
’Dept. of FashiorMarketing Universityof Huddersfieldl.eeds UK

Abstract

3D printing technology, also know as additive templatg[2]. Ju and Fonda mentioned thhé subtractive
manufacturing is appearing at an amazing ratet process which relies on the cutting or drilling of material,
enablesthe creation ofmany products in design. This is changing into an adtive manufacturing which is
study focused on how 3D printing technology hasplacing repeated layer[16] and [2].Ju predictedthat
developed, how it has been adapted from industry, andnanufacturing structusewill becomea small quantity
how it is applied in diffieent ares. In the meantime, it  batch production [16].
also illustrated how this technology is used in fashion to
engage creatively and the exciting potential valuesTypesof 3D printer
inspiring and extending fashion designers’ range of work. 3D printers can be classified into liquid
Nowadays many 3D printing manufacturerare (photopolymer), powder, and solid (polymer wire) base
dedicatel to develojng environmentally friendly types based on their materifdst]. First, liquid type 3D
products along with more sustaiable strategies. It is printers use lassror strong ultraviolet rays to make
shownhow developerare keen to create with less waste, liquid types of raw materials stiffen instantaneously for
minimised and ethically manufacturing procesas well  fabricating shapes. In addition, fineaptic powder, sand,
as recyclingeusable, new eefrsiendly materials. or metalic powder is used by heating tombination

with glue or lases: Solid types ofthermoplastic mirials
Key wods: 3D Printing, Sustainable 3D printing, such as polymer wire dilament is melted down using

Sustainable Fashion heat and it is passed through a nozzle and laminated.
Thin plastic skes or film types of materials are also
I. INTRODUCTION used in3D printing. Currently the most popular 3D

printer type is FDM (Fused Deposition Modellifng
3D printing technology can beomparedto the becausef the expired patent and thenl@ost and high
industrial revolution that forever changed the future of strength of materigl2] and[6]. Thermoplastics such as
manufacturing [7]. It has boundless potentiafor PLA (Polylactic acid), ABS(Acrylonitrile butadme
exercising designersmagination and fomanufacturing  styrene) are normally used iRDM and FFF(Fused
any products moreeconomicdly and environmentally  Filament Fabrication) but the precisimf the object
friendly. For fashion,questions ohow designers adopt made by PLA and ABS are low and the surface after
this infinite possibility of 3D printing manufacturing is printing is rougHé].
on the rise as is the consideration ofustainable
marufacturing. 3D Printing in Action
The first stage ofthe 3D printing process is making
II. RESEARCH BACK GROUND an ideainto a computerisedfile using a 3D CAD
program such as 3D Max, Alias, Catia, Solidwork, and
Rhino etc. or getting 3D models from the web (using
open sourc®). They should be saved in thestl’ file
format (see Figure 1[2]). This digtal file is modified
| and ‘sliced’ into layers which can based by the
extruder(G code)[2]. Afterwards,a PC and a 3D printer
are connected or a file is moved using a memory card.
Digital files are printed aftesettingthe temperatureor
the position of supporterstc. Then the printed object is

Terminology of 3D printing

3D printing (also called additive manufacturing) is
defined as “a process of making a thremensional
solid object of virtually any shape from a digital
computer model” [2]. The origin of 3D printing
technology is the first 3D printer (called a sterolitograph)
developed by Charles W. Hull in 198Barl R. Deckard

; : L o ]
invented theSelective Laser Sintering S) 3D printer taken from the printer and the supporters smaaved

in 1987[16] and[2]. Unlike 2D printing which shoos . o
o (see the left on Figure, 22]). Additionally, the surfaces
coloured dyes on shiseof paper, 3D printing technology of the objects argolished bysandpaperor chemical

g?ﬁ;:%ﬁtjw?%zcirggt5:23'g?gﬁgf layer on the top of thesolutions if a glossy finish isneeded(see the right on

Figure 2 [2]).



e R — restrictions [7]. Fashion design is the best area to
- optimize 3D printing techniques.

- . pee e generated by formulas can create extensive 3
A = dimensional forms includinfractal dimensior{7]. The
Figure 1Slicing processt prograniCura’ [6] principle of 3D printed fabric i® combination of each
unit or digitalised weaving using calculatisn[7].
‘Pringle of Scotland the fashion brandand material
scientist Richard Becketftcollaborated to create a s

of 3D printed fabrics using selective laser sintering
(SLS) methods[15]. Scrawfordcreated a set of flexible
and flat structure using triangular, square, and
hexagonal gridgsee Figure J15]).

& ) ) = 3D printed fabrication
_ ‘!"EE“ 4 & The ®mbinatiors of dgorithms and the patterns

8

Figure 2 Finishing[2]
(supports removal and surface post trestment)

Benefits of 3D printing

Park and Nampointed out that 3D printing
technology will bring a marufacturing business
evolution atmaterial, design, distributioand production
base points [1].First, 3D printing use fewer raw Figure 33D printedfabrics [15]
materials than a CNC (computer numerical control) . ] o
machinebecause thaddtive manufacturing proceswill Huang who madethe first 3D printedN12 bikini,
print only the necessary partil]. The components of mentlpngd that the private unit price m|g_h.t be higher but
cars or aircrafts can be produced using specialised netD Printing technology gives more creativity aadiser
patterrs or unfilled fabrication printed by 3D printers friendly varied design [3]. Their bra is supportivebut
with increasedstrength andess weight[1]. From the  @lso flexible and tiny, semporous holes helfp keep it
point of view of design and mapping, 3D printing can dry and notclingy (see the left on Figure).4Nervous
save time and money because a step to make moulds f(§ystemade5|gn studion Massachusettsiadeeach unit

casting inthe previous production process is not required fixed but combinedthem as anextended 3D prired
and this helps to be flexible in responding to -fast fabric [12]. Theirkinematics case study started with a 3D

changing markets[1]. In addition, the distribution ~ POdy scan of the targeted person. Afterwatisdesign
evolution of 3D printing will allow any factory to of the dress was deciddd wastessellated with tar_laged
producethe same quality productas long as the raw Pattern followingthe dress drape and allowinghe
materials and blueprints are the safag. It boosts local ~ Wearerto move(see theight onFigure 4 [12]).
productionand saveshipping charges in export traflg.

Unlike assembling manufacturing, 3D printing gaint ﬁ , T
any shapewithout assembling labour and dllows / : ( _ ﬁ *

companies to reduce production cdéfs

Application of 3D printer {
3D printers can beadaptedeverywhere “from pre

production (i.e. rapid prototyping) to fukscale J s

producton (i.e., rapid manufduring). It can also be Figure4 N12 bikini [3] andThe kinematics dreq42]

applied to tooling applications and poproduction

customization”[2]. 3D printing technology is widely 3D printed clothing construction

used inmany different fields such afesign(industrial, 3D printed clothing can be divided into two types;

architecture, andfashion) construction engineering,  combination of ung and creations of the intended shape

education, helth, as well asthe arts and entertainment basedon thedesigners ideas anthspiratiors.

[2]. In medical industriesproducingprosthetics at any

time and place and printing skin cells directly onto a  XYZ Workshop developed tlly wearable apparel

woundis possible with a 3D printeR]. printed outas the unit compositiowhich includedtwo
types of shapessolid and open spherassing flexible
[11.3D PRINTING IN FASHION PLA. Their two dresses (see the Figu® were

constructed using each printed unit separately. Each
Lipson and Kumanmentioned tit 3D printing panel wagdesigned ont@ 3D scanned torso for a go
technology allowsarchitecs, artists and designers to fit. To represent fabricfloral motif mesh was printed
creaeé uniqgue and complicated jazts without any  with 0.4mm thickness allowing movemdh¥].


http://www.flickr.com/photos/jrosenk/13198450963/
http://www.flickr.com/photos/jrosenk/13198450963/�

Catherine WEks mentioned 3D printing gives the
possibility to create designs with no limitatiofld. In
addition, she pointed out ttmnvenienceand accuracy
of a 3D tailormack design fora specific body shape. In
the same vein3D printing pioneer Iris van Herpeaalso
addressed thdBD prints finally act with the movement
of the body” and “Everybody could have their body
scannednd order clothes that fit perfectlfd].

Figure6 3D printed
dress-Catherine Wales
(left)
and Irisvan Herpen
(right) (Retrievedfrom
http://www.dezeen.com

3D printing technology is also used other fashion
items like gadget casejewellery, shoes,and eyewear
(see Table 2)

Shoes / eyewear
Table 2. Fasloin Applicationsof 3D printer[4]

V. SUSTAINABLE 3D PRINTING AND
FASHION

Faludi madethe comparison between 3D printers
and the mill using lifecycle assessment (LCAyhich
included the materialspnanufacturing machine, logistics,
energy consumption, neials(in final parts and waste),
and the abrgyation disposal of the machines [92
different scenarios were tested andeasured for
ecological impactslt found that inkjet printes had a
considerablyworse ecologial impact 3D printes were
significantly superior.

Economical process

In personal us8D printing,fewerraw materials are
used and 3D printergduce time irthe mockup process
[13]. In addition, personalised3D printing is more
economical becausely the designed and required parts

aremanufactured3D priner owners do not need to care
about the logistics and can eliminatghipping costs
beause they can print any prodwtinvenientlyat home
[13].

Less Waste and Energy

3D printers which use metal produce less waste than
convention& techniques[7]. For example, CSIRO’s
titanium 3Dprinted fish tags are newxic because of
extraordinary energintersive purification and resistant
to the corrosive effects of salt water. CSIRO'’s research
says using 3D printing hedgo save up to 90grcent of
waste generation compared ttaditional manufacturing
processeq11] In addition,they mentioned it allows for
quick designsard manufacturingat different place with
no need fomakingsamples[11] Also reducingprinting
time is the best wayo reduceenergy.3D printing allows
printing the object hollowed even though there are
supportmaterialsthatcan be printed fast¢®].

Material matters

One of the most commonlysed material for 3D
printing is plastic polylactic acid (PLA) It is a
biodegradablecorn starchor sugar caneplastic [11]
CSIRO senior scientist, Greg Foliemgentioned“If it
will print things from waste plastic, before you print you
are already in good shape, environmentaljt1]. 3D
printers which reuse plastic fromiled print runs, milk
bottles and use plasticghat can dissolve in wateare
under developmerjil] and[8].
However, smetimes 3D printers are more dcendly
than machine work but 3D printers are not lessteful
because they consume significant #leity [9]. Even
though 3D printers contributéo the elimination of
product transportation, its not a considerable matter
because transportation is a small pasf most
environmental impactf]. If the intendedobjectsfailed
during printing it can dso cause pollution.

Sustainable 3D Printing Fashion

The trials and effostto make fakion become more
sustainable havbeenoccurringin the marketplace and
3D printing is no exception.

Designerresearchers atFreedom of Creatidnin
Amsterdam and Phg Delamore at the London College
of Fashion are currently “cranking out seamless, flexible
textile structures using software that converts three
dimensional body data into skeonforming fabric
structures. The potential for bespoke clothing, tailored to
the specific individual, are as abundant as the patterns
that can be created, from interlocking Mobiustifis to
tightly woven meshes[10]. Customsable 3D printed
platform high heeldy Hoon Chung can beaidto be
ecofriendly because eachomponentof the shoe are
compaible and all removableomponentsdo not need
glue (see the left of Figure 7[7]) In addition,
‘Appalatch, the outdoor apparel company creatad
custom fit sweker sustainably sourced.abric 3D
printers were usedin the production ofthe wool and
cottonfor the sweatefThis makes transportation of those


http://static.dezeen.com/uploads/2013/06/dezeen_Project-DNA-by-Catherine-Wales_2.jpg
http://static.dezeen.com/uploads/2013/06/dezeen_Project-DNA-by-Catherine-Wales_2.jpg�

materials unnecessary and allows for perfectly fitted

clothes with no waste of fabrics.

Avi N. Reichental, President and CEO of 3D
Systems also mentioned 3D printers empower
sustainale developments while producing products

[4] D. Howarth 2013 Everybody could have their body
scannedand order clothes that fit perfectiyezeer{Online].
24 April [Accessed 19 August 2014]. Available from:
http://www.dezeen.com/

efficiently because 3D printers only use the required [5] D. Howarth, 2014. Coe&ola and Will.i.am's 3D printer

amount of materials for specifically designed pavith
near zero wastdJsing recyctd plastic can be a good
way for sustainable desigihhe Ekocycle 3D printeuses
recycled PET plastic tprint bracel¢s, shoes andhany
other objectgsee the right of Figure 15]).
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Figure 7 3D printed shoes ak#ocycle 3D printef7] and5]
V.CONCLUSION

The mossurprisingthing about3D printingis thatthis
area is developing incredibly fast It is radically
innovative andis a point wherehuman designers and
computes canco-work creatively but sustainabl8D
printing designstill has problems to be solved]] For
sustainable 3D printing, how we use the t@othe most
important factor for the environmental influenceD
printers havemuch potential to improvesustainable
manufacturing [9]. First, 3D printers a&n print any
product with optimised conditios for appropriate
purposes and usagBecond, saving digm files (digital
stocks) which can prinanytime is more environmental
and economicthan storing real stocks. Third, it can be
expected that 3D printing manufacturing compaicias
be placed closer to the local communityastly, 3D
printing technology ks possibilities to minimise
pollution using recycledand enwionmenally-friendly
raw materiald7]. However, Faludi also mentioned that
3D printers are not less wasteful because tlomsaeme
significant electricity Reducingprinting time is the best
way to reduce energy usagBlevertheless3D printers
are more ecdriendly than machine workConsidering
the environment isthe most important strategy for
adopting 3D printing technologyhich helpsdesigners’
creativity to embodyeal products
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