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Abstract: Despite efforts to apply 3D print (3DP) technology in the field of fashion and endless discussions about the
possibility of future development, in reality, it is difficult to utilize 3DP technology in fashion for reasons related to mate-
rial, technology, and cost constraints. The purpose of this study was to supplement the limitations of 3DP technology in
order to promote its utilization in fashion and simultaneously find a solution to achieve aesthetic satisfaction in the design
method. Specifically, through the development of fashion products with a 3DP polymer-fabric structure to which the para-
metric design methodology has been applied, this study explored the possibility of practical application and proposes a new
3DP fashion design method. The 3DP polymer-fabric developed as a result of the research was stably adhered to the fab-
ric. Additionally, the study confirmed the possibility of making 3DP clothes that are amenable to the wearer's activities,
as it was verified that cutting and sewing tailored to the human body’s curvature and structure can be performed. The
design process using the 3DP polymer-fabric presented in this study is meaningful in that it suggests a solution to com-
plement the limitations of modern technology in connection with designers’ creativity. Moreover, the design process pre-
sented in this study is expected to contribute to the commercialization and generalization of 3DP by providing practical

help to allow fashion experts to utilize 3DP technology.
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Hlgle] AtjEo g =g)A] AP HAHKim et al., 2019) AL,
AALE] 5 o] dRZAE AMSEIL k. odelA] 3DP
ggAdo] v gRlo B IA &A, 71, 82 Ak 5ol
ATHKim, 2015; Kim et al, 2019; Lee, 2019; Lee &
Hong, 2016).

AA7IA 3DP 7R YA OFE Axske Wl 7k &
WAL 2AY] FAZ AE ARl $A17F ATH(Chakraborty et
al., 2020; Kim, 2015; Kim et al, 2019; Mpofu et al,
2019). o7 Aelx ARgEE A FHAH SHol 2 S
ksofF dt(Bingham et al., 2007). 3FX|TF 3DP 7|&ol A}
SHe EEE 25 WSty ddshA wE7] wiel 4
vzl A B HES 0] 3DP/F HE8E Y oR7E AL
= AS W) shok(Chakraborty, 2020; Grain & Unver,
2016; Lee & Hong, 2016; Perry, 2018). T3t tFd o2 A}
2191 FDM (Fused Deposition Modeling) &
XA Fxot T Tl
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100 mmellA 200 mm= QAA| Ale]=2e] o4S £ + J1o]
o7 x7te] FYEE olo] oS dASlofF gt Wi of
Y Zdo] 7153 A8 3D ZHUEE HRo] Fof thEH o
2 AMgsPIolE ofEwol Ut

HAA7EA] A4 Bolol|Ale] 3DPe| #at APATE AwnH
o] A-8¥ 3DP] R 7% vl #FF A(Choi &
Park, 2020; Han et al., 2014; Kim, 2015; Kim & Knang,
2015; Vanderploeg et al., 2017; Whi, 2014), 3DP 7]&-< 3
23 AR g A95(Chun, 2017; Kim et al, 2019;
Lee, 2015; Lee & Kim, 2015; Lee & Lee, 2016), =4 x|
E i dAF(Ho, 2017; Kim, 2016; Lee, 2021; Lee &
Kim, 2015; Oh et al, 2016;Pasricha et al., 2018), ¥ |
B 7t A7 (Lee & Hu, ,2017; Lee et al, 2015; Lee et
al, 2016), 3DP =HA AF et 2FZA XA HAg A+
(Lee, 2016; Lee & Kim, 2016; Kim et al., 2017; Song &
Guem, 2016), 3DP =jA A|Fel &g AH|R} Aol Ak A
T-(Jewon et al, 2018; Kim & Shin, 2018; Lee et al.,
2022; Popov & Koo, 2020; Song & Lee, 2019y5°] 3=
ATt EE AfyPAFIE 3DPS &Rl AL u zte 3§
ARS Holehs WS AAIEITE Bingham(2007)3 Pei et
al(2015)y= 3D ZHE oF AFA §Ags so|ZAgE
5t7] Qsle] A& WH(AM, Additive Manufacturing) 9
TS AQteldTh. 2Eal vlEd HEE Y Afol=o) g g
A S5 flate] HA w9]o] Fe & ol&e] A st
Wi (Lee, 2019), 22 Z7]9] =&

= HE s #71AY
He Fy ZAE 7]1& AKim, 2015) So] ==t} o]
ol By 3D ZIEV} Zh= sHAIES FHs] 8l 7t
3 = AR e] AAEIL YA, AN E o Ee]
A, e e B A A S RIZEE &)
Ao Eolol] WS ek A S wrt Q7] wiEel,
o8] sjMdellxie] 3D LAY ] Ee 53] the woprtt
o2 A4 oltk(Kang, 2020).

wEbA] 2 A= 3DPY] EEA IS Beketal SAlel A
w3 WS F5317] 918l 3DP e msjEEo] AgH =
EEEIIS et 2 3gS Sal 3DP7E il A8
V= WHE AdEkE vl F2o] St o]E 5 AdYATFE
5% 3DP FHel ZEjnjHee] Ag ETPATFE TNES
2 Fejvafjuge) st el Aol thall addith o
23 o|5 A&7 ZREER] s} AlRRS ko] 9 AN
g iRl WS HHdsle] 3DP EEHjHe S 289 A

ARl P BRIt Sk,
2. 0|2 ui&
2.1. FDM 20t ME A

3DP 7|&0)3 UXE HolElE 7Nte = 3l HF whalo
2 3319 EAE vHEolUl= 71&°|tH(Chun, 2017; Warnier

et al, 2014). 3DP 7]&& Mg FH A5 Wl wt
EFsled 2 #FHs dgo weEl FDM, SLA(Stereo
Lithography-Apparatus), Polyjet, LOM (Laminated Object
Manufacturing), SLS(Selective Laser Sintering) 52 W<
2 FE¥HLee & Hong, 2016). °l& 5 =2 AAF &
4% 7 279 SLS B FEC] FDM W2lo] F2 oF
o ZgEthLee & Hong, 2016). FDMS A 7]4ke] Hbg
o= Qo B2 A FEkiY T £28 BHilE FEsio
7Y Zof Fo FEle WA, F2 ITAHH e F
Al (resins)-+ FEANEE ARGEITE AA] ZINF WL SLAE Y
of Whgsle qA xE EFW F2h2€(photo polymer
plastic)o] &= =d=el] WS 25 vieg dddsA Wtk
SLA #%& AR Astele A Aol dolAS ARl
Hlgo] Bo] £the ©@ile] 3lo] FDM W2jo] Bgd A%l
Al FEa Qltk(Mpofu et al, 2019). FDM W4]e 71ad

=Z(nozzle) =5 28 Y| X (orifice)s T3l LZHET U=H
3 52 FeplEs}E o] 3D AV FA4E W7k o8 S5
Ela=s %

o QAES WEL
FDM 4o F2 AHgHe e 4YE, ABS
(Acrylonitrile Butadiene Styrene), PLA(Poly-Lactic Acid),
TPU(Thermoplastic Poly Urethane) % Z2]7}Eu] ] E (poly-
carbonate)9} o] thsh 89 AFRE PEZIL (Kim et
al,, 2019). ABSE =2 ZX2E AF Ao AREEE A4
e, deksiAIRt =57d0] o] =Ale] A71u Fejell we §
o1Fe] WS & QIth(Chun, 2017). HYES 3D ZyEOR
AEE ool 4ol 71 oRst fAleith shARE @ W
3 2%7} 100~150°C] 7154 AEAo|mE g F30| o]t
e WES AT 5 Itk PLAE S50 22 Ad 7Fs

g3t vHEox)7] wEe] PLAE fdstal 318k

AR AEL W= 5 Qths gxe] otk 9A PLAR oF

HjE&o] 50% A o) ST PLAE ZEE7]oA] o}
& u BHA-SE Qo] o, AdH R HalEH=
LA olA| Yt ATHE-o] o o] St). <” PLAZR
UE 22 Uil HA AHE 9E 2R W AR} ¢
& 2 2ol ol g ofFol AHg-st
A% 39S 2=gA @ ¢ Jde 7k A Zasi.
f | A3 WAd0] ek drka &

7

IEZ ARgHED TPUE <49

(=}
—
)
=
E=)

= h=
st Edo] 9 4 Qlth 2o gi7] FolA 2% 80°C7IA|
erdH E4S 7Rtk a3 YR HEEe] o AlAy

2.2. FDM 248 =&t 3DP HEE
FMD 3785 283+ 3DP °|F<} sjHeo] #Agh Aol
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Fig. 1. 3DP fabric with weave structure; (a) 3DP fabric with three
different weave structures. Partsch et al.(2015). p.3. (b) 3DP woven
composites using multicolored, multifunctional materials. Quan et
al.(2015). p.507.

A st sjEge] Az A83te] 3DP HEY HES
Z9% ¥ {8 HEYoR ALE S EIsi oF
& HEge A3 Afe 4 WY Fxd wE FE
(Woven), HE(Knitted), ZE(Felt) AEZ U&= 4 AtHKim,
2015).

AL $APE Azte 2 walstel A EE AEe] X (Lee
et al, 2016b)oll #3t 3DP IHEZ <AFo|A Partsch et
al. 2015y AES] =2 FF3te Al 74 o #x2] 3DP
A AAs taikle] we FHE] A4S AN
th(Fig. 1(a)). 2832 AFZAQ AzH2lo] opd w72 w7l
HE 243 7ekek R Ad rhsde '] SlEl
s E29] 3Dp HEY HZo] AZ=EATHFig. 1(b). Fig.
1(by= B4 AER 7} golojo] FAE 0254 (mm)elth. AF
2 ABSE FAIEE 3T 584 HERIES MEE AER
AMgEl QIHES 8 @7t AZEE A AN

Melnikova et al.(2014)= ABS9} PLAZ UES} #o|~E
=33l ABSH ¥ut PLA] Hla] 912 PLAY} A 71w
TZ2E APl d 58S A4FAchFig. 2(a)). Han
and Kim(2018)& HAAE Fe|E mdYsla o]Z PLASH
TPUZ &3l 7 ZE|He] Je xfolo] ujg WEF &
48 Tetsrl g 94 5L Z9sIthFig. 2(b)).
Lee et al.(2016b)y> TPUZ UE mjHEe ZHEST 7} ¥
de 7pg 2 Aplzdl 65 mm/10.5 us ZHES ARgste] zt

TAYAYAY
NN
SO00

radvadhadhad

T
RIS

() ()

g/(3D Print Polymer-Fabric Structure)S- XJ&-F JHALIRIC] o177 141

Fig. 3. 3DP felt fabric and teddy bear samples. Hudson (2014). p.465.

de] FEeS AZste] oo H8atAThFig. 2(c)).

Hudson(2014)2 Q13f1E Y& v gl 4= o=
SRS AMESt] AEeE YWl (embedding) 7S 28351,
HES vlzo| F34 Q4 =& Jidsie] 3DP EEHIiHE
geo] AAE W th(Fig. 3).

2.3. 3DP E2|H-Ij=2

2.3.1. 3DP B

22 e] 3pPE Agate] Aug vee g AR
AU 2ol 5] e BAE Fosle Ao] Fas)
th(Bingham et al, 2007). 3T 2
H B L 3DPe] 7|AIH, Al5A 5% St
THER Az B W 722 vl H2Ed Az 7)E

]

l

2 UAIR 5= ik olol] w9l o)F kel AfEE 27
9 SgSME Tstn YAHe) BES YEE FHos
Suele] M EeE sk Wele] It Fig. 45

Filament ——,

/ Extruder

Deposited
Polymer

Filament R

Reel I Securing Clips
Fabric
Print Bed

Fig. 4. Direct deposition of polymers onto fabrics. Pei et al. (2015),
p.557.

Fig. 2. 3DP fabric with lace structure; (a) soft PLA knit and lace samples. Melnikovaet (2014), p.4. (b) PLA and TPU knit samples. Han and Kim
(2018). p.98. (c) Knitted fabric and garment samples with TPU. Lee et al. (2016b). p.243.
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7o) FDM %2 o2 ZEjnE A=d 25 FAsk] Adshke
2B g Eejv-sBEol2} Fth(Mpofu et al,, 2019). E2]
u-jBele 7]E Z]%‘TLZ% E"E‘J?‘S}*‘: 3DP sjEE3} HA
T, ZHUE AR}, Ade] ST FollA AolE /K=d &
3] Aokl fA8 Eaﬂo]g}go] etk A AE A
o}— 3DP FEE2 e % FAYES 7Nke s AR 9
tjz}elel] Hg3 4= ItiKim & Kim, 2018; Sabantina et
al,, 2015). FE|HHEES Q3] = Al 7 AlEkE
IHs ok dth(Melnikova et al, 2014; Mpofu et al., 2019).
AR, AR} Bl AL AR EW7F AE S
of A = HAehs A4 5L oBigtt vl J
3—.“'—“.‘3 Eﬂ]‘ﬂJ -,9,—634 =9 54, @% ﬁ Soll et &

o
Wahab o

M )
alum SEPRRER Solis 5 g
Woke P 0 ) pxs B FASAL WIE Fo

AZ2le] 3DPE 283 ZE|v el Agh Mo
2] Campbell(2008)7} Sabantina et al.(2015)= 3DP Zz|H-
vBgo] oz} AR1E dlxEld) AMESl)o) AFeE Eel
SATE Campbell(2008)y> Ut flo] YUdE HIEE AR
afe] 95| FEE E¥sla Ao W A A7t 7bs
%] A3 thFig. 5(a)). 28] Sabantina(2015)= T3k
Aol FeHE Yk AES sion, |, g5, H|2x
2, FEoAE PAF EEoA Zemr 1Y H A THFig.
5(b)).

v ojBe 125 AT o &
A&l Siet. olol] EE|wot sjHe 4 %32}?4% J}élt— A
T7t ] FPE et AegAe] oJsiH sjHEe] Uw, =
7, B0 A7} e et Zla S0l Fem ekl it
Hol| JFe pxH W, &, Fejol|2EE Yutor 9ok
28-S HOItKPei et al, 2015). PLAS] 7% o}=d 71¢ 2
B2 7P e JAES veEhliE ZEd2HE 7 HEe
7P =2 HAES JeERItkMpofu et al,, 2019). E2]ol2H]

= wHge) 35 59 ALY o) A FenE 97
Zelohe 2o oltivl, FHE 22 7w B e
AUTH Whittow et al., 2014). Gorlachova and Mahltig(2021)
Felrisl Wl WFale] Teimsh @ HEo 4HPL AT
ik 2= 72, A 2 FA7 o2 ol Wel PLA E
2ol 2T, AT B USEE §9) e mRe)
Z7)9} e BESFELS A AT ZEoA 3DPe] H&Ho| kAt
1S5 ERI5IATE Malengier(2017)= ZE|v | B8] n3sle
e_'ﬂ% éo}_ u]-m_i zl o]x} Eﬂ/\E Atk E—]]/\E
SES AQtsle] 3DP E2]H -8 A7e] HE3lo]
sy,

rlr 4>

i el
o mlo
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2.32. 3DP Z | sjEEe] tRQ1 A& Al

3DP W EYE oo Agsl= A9 BA7L golat
AAH] A US4 ITK(Tim, 2019). 53 3DP
42 Bd®, ZAY, FH2|9] 3N RdF] wAle =

ol Kl

9Y IS AR AEs Angel fage AX5),
A AETEE e, ZEvote] JFEE wole ddE
7FA$ETE. Murphy(2018)y= BB} Tiz[R1e] 3DP 44 75
4 A9 E7] 98] FDM W] Z™ES} PLA 2418 AN
ajo] Blolsh A TR e BdS IDPE AHSlo] L
2ol =23 tHFig. 6(a)). TIAeY E#M= threeASFOURRD
(2019y= HA|719ES] Polyjet W2 AME-3le] ttel] A5 &

g3tk 2= ola¥E &deizl PMMA(polymethyl methacry-
late)S AR ARSI, BAE GAlA Eewzt Ho] §
HE olFES s} @ Yelel Fenvh wel RS wE
WS- ARE-319TH(Stevenson, 2019). THe] Zgjw Hog )
ule] #pe B Felvl e e TATMNINew
York Fashion Week) ZAZHolA 27| = ATHFig. 6(b)).

Fields(2018y= FMD W2le] ZEo| ABS AA1E AM&-3)
of Folu Ao Eelvie EAEs: Wy Hue A4
BETEE W % 2 ZeAES JYsithFig. 7). 9
Sol e B g ele) Ejuie slsai sjue
543 FElel 3D Foew HFPHL 2 FEE FAM
ek mey ol el mst o] Ane] $Euslsh
HEE Fee] F5] IS Foh

&

2
[m

o
H

oE

25

(a)

(b)

Fig. 5. 3DP polymer-fabric; (a) Flower 3DP pattern on cotton, wool, viscose fabric and polyester net(from left to right). Campbell (2008), p.2. (b) 3D

FDM-printed modular tubes. Sabantina et al.(2015), p.5.
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Fig. 6. (a) 3DP polymer lace fabric. https://www.rca.ac.uk (b) 3DP polymer-fabric samples and costumes. Attps.//www.fabbaloo.com
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55 WOR ARE Hasiglth ASdrdMe 3DP E2
B S A 8ste] A A8SIE W FAdol AR
& ZREES] oS NEsilaL Ag sl dske &
AR g AR B e o2d #AE e
3DP E2|visjHE o] 2 gE ATIAlQ] Z2AIE AT
3DP EFEwIHe] Aers ZaY WS A4 o
Hejo] 540 w2 E2He] HHHe| e BAE

th. & A7elrM= 3P ZEj-sjEe] s

==
o
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Fig. 7. 3DP polymer-fabric sample with stretch fabric applied. Fields, HE 283 F7to] 9vhe ARlsty] ZgjvajHeZyH
2018 https://n-e-r-v-o-u-s.com/blog/?p=8011 9] F FZRE v =R e F8sin. Z8y AL
olo] AU Ak MFAF(Mpofu et al, 2019; Pei et al,
ZeHs} A=e] HAAHS 2ol7] 913 3DP ZHY 3HLS 2015)04 81l mie} ro] 7P ¢rRt HAHE Zh= E
22 HHYS ZRE Fof Adste] S ojHY.Zeme] ZH2 AER At 22al v 23] ZEddsE=
< o]F= A=A We] 3DP ZHE FHo] 9t} o] = ol ZA(georgette), A o117 +1F(seersuker chiffon), =}
2A|zo e Hgo] A WAz ZdgE vl 2 HF (raschel) el ZEHE Z¥ste] Ak 2Zo] Haro] o
e Aol Tag], Eunel sjHe] HAHoe djHee] 2 TS MAEAE AR 2 AR vkl Fteke A
T AR, thedol IS 7wl gk sjHelo] Al o= ZPjdzHE AS A9t J3Y HAE A3E
=917 W2le] 3pP EE|HajHeS Akt A 9stH(Tim, Hkgsle] g Eelve] TS 1.3 mmE BUHska, WA =
2019). 34 HEL WA I 29S AP o F9rt HE Zgo] 20%= IPHAS v LS Adsiiich.
Aol Z-EZ|E AAE Fol s 132 94 29 2dEE g vkl ddM s dYTE ZHE e
el waL yAgt. i 23 TUES HshH Ad 9= &3k FUT e ZUE WS 2D YA - E A
ZTu7 AR QldElo] ATk 13}, 2212 ZHER ZE9 AHEEE X WRles ZHUE Foo] o] &-FA(pattern
Atolof fX]31A Frt. cutting)®] 7} 2zte] FEE wet tARIEE Zojrh. & A+
3DP EE|HFHeel] A3 MYAT= 278 ddeze] 7} ox AR BEY ZRET]= H) &7 Alo]=7F 240 x 190
e Glske A Eeins} HaEde] H2Y gliaEl] x 1200 mm (W x 1D x IH)Z &3 Afo]=e] AIE 7H7] o
st ok 223l 3DP EejwsjEeEle] A8d ARl A ol dubzdl o F-8 Adtd) e Ad 9 BAE A8
= &

A AR ARl Hgel v A HeAel tie  giek olo) ) 23 2] UjelA] Aldte] ks shes ojuy

7Py BEslch 3DP ZEv B FAlA o] AZE Al 74 dele aEste] mdy HAkle Sl
£ & 752 3DP Z2- FEee] sPgdel tisl AlAket 3DP Yol s E YAl We AEsiin. @
S YA ST AR 285k dE AFS AAEA] Eat g EL] TRl e e BAE g F= Wi, 2H
= AAoltt. ol & A7olME= 3DP EEH-sjHeEo] g & viEEst sto] Aol HuA FHE e, WE,
H Z2EERI o AR Ao A @ 3DP EEH- T35 FEE Fobke W olth(Lee, 2009). °l= FE &
HHY oifo] YFEOE B8 TFeA ElstAt it A3k Feje] nHno] opd zh w2with A= o] S &
TEFE Tl HskE THE tARklel ARSE7] mEel &%
3. o7ty o] g APEAAl] H3}et 3D W 7] e AxH
=5l AHKim et al,, 2016). 53], I sfiu|EY iz}l
3 3D ZHY 7ES HEskE e AR 719, A,

A AYATE 53 FMD W27 3DP EEm B
514

KX
of el BakergS skl elal IEdl A4 A At Ve Mz el 2

>
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o
Jou |
N,
Y
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4 th(Seomoon et al., 2020). ¥ Ao T Tzl
THAleA o)Bg HE"l b et AR sjde] gaEs
o= faRlE AAPEE HHHED /He HEske 3]
Hgsirial Bt

ey rdgs 93 zzaog ko]’ (Rhinoceros
6.0)9} Al 2B 25 T (Grasshopper)S ARE-3IIT) 2lolee
NURBS(Non-Uniform Rational B-Splines)S 7|Wto= 3 X3
aog M wHo] AAzE A HA, 2] TRl Fefel
A o] ARSETHKim et al, 2019). 2ol Thdeh S
2P NEEiA 2 AREAAE Eoli e, 2Efs
£ IEY 7Y slgEe el Fejaglel). T
Y HEE JYske WYoR Ysks H(Pointd AE
(Segment), H(Face)S= 3H GE]Ed BT d5o= ¢
AR1E Azt ole] e~ 3 E AMEPH WHE I =7] H]
&o] Wsls W AHsiA &4 2dY & ¢ AthKim
et al.,, 2016a).

YoM e BdE @ tARIE 28T IS HIehs
ZzaQ) FH] =)o) o] (Cubicreator 2.5 R3)E AH&-31i ).
28] ZHE7]= 3DP dFsE 93 71 Kol v
H+% FDM 3D Z#¥E FH)Z ZElY(CUBICON Style,
3DP210F)E AAseh ZelHe 7 Ade] TPUE AHS:
3=l TPUE fadel 3t o] mjiele-m W+
’go] Fo} o787 AMgsk=tl A Ametar At
oz ¥ QEe] A Fie] Al w5 At &
THE ABES AMEEN] BAlEAT v R AA] 23
doll mE &5 7FeAE FIE] 8 A 22U ZA
ARgshs F-8110A 283l AAEE HEES F1Ysi8it).

4. 3DP Z2|H-I{E 8] mjMC|xtel JHg

3DP HAATIRIQ ke TRl 3DP E|H-SEE LA
ool 4 2 A, 3, Ald 2 Ade] Aoz oF

& 7] HAYARIE o] E719F HEl7)h HojA w=

= FAONN S Wi A S Aol ZRIESH] 9

3 FAlo] B olmAE F3al(Fig. 8(a)) 3D ZFo| T
g ~ARAE A Fel 22 URRISIITHFig 8(b)).
3D Zejuje] &l TRl Fole 3D Eejvle] A7), 9AE
ARSI 3D EHE Al H g Tt 2ANE Y
31 chFig. 8(d) "HRIEe2 2AXE 3] de 3D ZTH
tzRRle] g s Al NEg gk Mol 2835171 L8k
A eATh(Fig. 8(c)).

4.2. 3DP EZ|H-mj=2] T
A ZErt dete)] Ao m HFaEr] sia 7
A0

£ Egshs F7 A9 Al oA EeHE EEsle
AMESR] ZAE W2 AE3ch MEQX] ZHEL] £A]
= Fig. 9(a)¢t Zo] WA X2 F2E S8st) 182 9
@48 AlEhe A7 2 F9l ZAUEIE A FRIE
¢S 122 2HE Zg9 Yol EEE=thFig. 9b)). °ll

e TR} FEo] WASH Qs TUH 23 o] 3

M o o
ol
ol

PR R HE o] Al A fle] 2312 Fei
7h F8E & AEE hFig 9(c)(d). TPUE W HE=e)
For] Az FA9E 7RI B3 FEo] B fol=

glojxl= Aol glrt. ole]l TPUS 3DP &xE A3
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Fig. 8. design process; (a) Image for 3D polimer, (b) Sketch for 3D polimer, (c) Design Sketch, (d) STL files for modelling output.



3DP F2[P-Z[EZ 3D Print Polymer-Fabric Structure)S -§-3F ZPHCIRIC] 977 145

o} Amd WEZre] =ANL, 3D FEH9] RHajE] Fo]
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£ ApelA ARE mERe] TRl Ao F1ke] 7P
F Bz 7PN AR ehole T2, 7P g
A o] dAE] HWtth. ol dwke] YFol S
T FEE FAE A Ha] violt. £
ZH 3o fAdko] P A o2 HAwolof sh=t] A
U glol ddte] Zejmjel HAEA] sl A=
WAL A4S T Y T 9EE ¥e 9
Sy *J%’J'SF— A] 1= =3 Jael S Foh
o] A5 Al 7 Ak = Zejd
o 1mm<>ﬂ 1 °J Aol HAH e wAck s
Zajnje] o] FAol ojzlgol glof A & Al
A AVIE 7R éﬂr AA 29] 20%7t K3
Ag W FEuo} Aeke] Aol 7g st ol 4
= vioR (Fig. 12(a)9} 2ol 7P w2 Zejvie] ols
I mme] 2950 3D RHEe £RsT 23 A5 HrES )

Stk 2 A3 12 AE HaERD Pl HARE WA
2 (Fig. 120t 2ol Sk 71 ®AE) Feje] 3D mde)
& ENEe ddat BErt B3l ol HEHoE spg v
2 =012 13mmE FHIYL. o)gidt FAY HAEE
2] FA, A A A7), EEjwsh ddte] g W] A
o] RS mjHITh= 4% AAVET)

Al 7 A% AES {HY HiEdN BE e AnE
Hol B Aol A Eeloag2e] ¢ de] myst %
A, AR o] FaEe S mAA evke A & F
itk &, AlojAA HES A U gl EElake ol d
ool Aol AA &8 dejElvh 4 ¥ BF] o= &
E0] Zo}, AFH R B AT o /s 98 2
T2 E2o] A TARIS Esle] el 2 é?iz
= A4sia.

. \-Jr
H?E

il

NHﬂ

(

= = %

o,

L;j 6 o X
o

> o |

M o Ho r% 2o o di

e

ol A

—_
S~
%
oty
O
gi

[e)

&
T
R

N
ol
o 4

)
H
2 2

:I:’z
S
ob
s

03mmel IsmnviA ol USp) Sl BU 8R Y 43 SO
3 2mmeM Eolsh YHF HIFE Al 7P WD BFE S 431 TR0 Y R 8y Ah A
S PAS BT T AB ) ‘i‘rﬁ%ﬂ st Thee TR TR, B ATelt SHs e N

Hhd, o] ¥skE &

zdde] AE2

5
S
o
E
N
S
4

3DP Z2|HsjHel g ANt} 22]3 BEY FDM ZHE

(c)

Fig. 10. Modeling output with flat models and varying heights; (a) 3DP polymer-fabric using georgette, (b) 3DP Polymer-Fabric with seersuker chiffon,
(c) 3DP polymer-fabric printed on raschel.



146 RIS ApsE A2E, 20038

Fig. 11. 3D polymer isolated from fabric.

Fig. 12. Secondary adhesion test; (a) Modified modeling, (b) Output of correction modeling.

Fig. 13. Modeling sketch and design in 1:1 ratio applying engineer print
method.
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Fig. 14. Completed pattern cutting; (a) top pattern front, (b) top pattern back, (c) sleeve pattern.
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Fig. 15. Map of Grasshopper algorithm.
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Fig. 17. Prototype garments with 3DP Polymer-Fabric.
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Fig. 18. 3DP polymer-fabric garments testing for activity with dance performance.

Table. 1. 3DP polymer-fabric fashion design development process

Step Perform Performance contents
Sketch - Sketch the silhouette of the entire costume
1 Design - Sketch the location and shape of the 3DP polymer-fabric
Modelling 3D modeling for material development
- Adhesion test of 3DP polymer considering ptinting area and shape
3DP -3DP polymer-fabric shrinkage test
2 polymer-fabric - Determination of fabric type and insertion timing
material development - Determine the output method considering the thickness
- Sewing test
. . . - Modification and completion of design based on
Modifying Design correction . ) ' ) '
3 and finalizin developed materials - Simultaneous design of clothing design
. & . - Modification and completion of modeling based on and 3DP polymer design
the design Modelling . . 3
revised design and material test
4 Print -3DP polymer-fabric output
5 Cutting and Connection *3DP polymer-fabric cutting

-3DP polymer-fabric sewing
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