s AT 2RQ1E s %] Al16d 3% http://dx.doi.org/10.18652/2016.16.3.3
Journal of the Korean Society of Fashion Design
Vol. 16 No.3 (2016) pp.29-45
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S1F AP, E e Ha Ik 2 AT 3D AR ohEEHE 98] o) 23 Al 972 Eri2 /144 FDM
3D RS ARG TR AR BER ek TlRjel REHE i) s S48 RS 986 i
ole] BL frs) 3D LT A rfe] vlofa & S Wk P, wA, @i 5k 3D LY
S, 3D Y PR o A9 Al ATE Fa PR WYA wA 3WS LIS 0)F F
AT AvHe thewh 2k 3, 3D ZAY PR el Anlx SHo AT AU BA, BlRe
3D BN A, B THo] olakgirh. A, 2L Fal mae AR Aol Zhssgick U
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w0 Fad W e AQE EHY 5 Uk webd 2e 3D TP A Fulg Qo))
FE5t ofolslol, o2 Fea) BALY] AR ARe 3D TeE A AFS AG e Aol vl
3] 71018 % Q1S oIk, o= I A, Bk JeelA] 3D Zeiee) Ak Jole] St il 7]o]
& % githe Qo) oo g
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+W A A A} 2182, hyk0010@hotmail.com
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.4 &
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3D THES 83 i, I, Z}Ei} AlE,
A%, A FopellA AlE Jido] ot} 2012
W 49 2194} "Economist; o= 3D ZHHS A3
9] AEHE olF VIR MAsta, v=
Suhil R 3D ZTeE ARIS Y 84 A

o= AYatal UTKChoi, 2015). T A= ofe]
g~ ub & 29 (Iris van Harpen)¥} 72 t]#jolu
7} 3D TRAYS o] &3 oS Ada vedst o
AR1e) 7hsAe AL glek Ty Al
Akt 22 279 o] ool wet AF
$ize] ol Agste] e HelEtk 3D
ZTRo] ko AF]] EopelA 2o io}xl
I HfAE AP g Fofslel wbA 3D Z

g ol g2 S fleirs e 4849 xﬂf\l
b Beshth 531 @A) 4 Hoka W) ALe
¥ 7188 FDM(fused deposition modelling) 3D
SRS ol g3) A TRsE AEL AEh,
Y A s oS g gl
wARs YeiE ol 915 FDM e
FL AR SUAEF AV 8ok THE
9 27} 2 Bk glo) A8 Feiel we
Hofoltt. oo £ A= 3D RS g B
2 HARIE Ao EA 3D ZHE ] A
431 7k Feljell Zlofstaat dik Al A
o] ARl REHE= o529 oy}t 1 2%l of
R o dd) wjd aFelr s AREH
s 289tk s 3D ZdE FeWE
o] Wk Az s i o]olAl A

.ﬂ‘e’

thrksk 2 —% = 8k, o) AlFel g ¥,
Uo7k 3D ZE] AMgel tfdt #om oloj

N
B ATE 9% AT BAE thew Atk 3,
2ie] ool 542 clopu wAAN o]

AR A AuEnh B4, 3D W sds v
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A oaalw. *w D el

off
)
5
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Y
==
H‘.
=
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gL

=4
. ol d7E 7l+i z}‘*‘ﬂt 3D =
Okl A dhh At 53 3D ZHH F
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PLA 2A1E o83l 2lis REnE 2§ 7heh
EARE AR o) 5 Fall 3D I C] EAfe]

A BEES ol UAHQ) HELE o] g3 D
2AY mAL A HYE EFORHA FF 3D
AP AF A Aelseile AT A
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& d

HE |~ E (uk pinterest.com) & &3
1 dgks velatal, 3D Zdgo] ZhiE s
BAF A= 3ol o] T s HAY o%@r
o AR trolye} AllE ATl
ol thgh AAkel 5S4l gk nEE #3
TE Fel AWEI, EApelMe] 2t AR
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ofmr|e} AErFsatA] AU ¥ Qe o]

Aelgt At 477709 B ouAE FE
AT 3D THH o7 AxhE e AHHAE
o] “ribbon 3D printing’ ©. 2 A&}, E3 )
Al F5 3D RUY ThZ T ALo|EQ] 7Y
2~(www.thingiverse.com)?} 3D ZHE A% 2o
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II. o]&A w7

1. 2[22} ZXjof chet o0&

P FAY AAE fl8) AHshe A, b
7 #7Po]tOxford Dictionary, 2016a). Ribbon
ot} Ribandehal =2]w, SUolx] 7] band(F
o}, dFsithele] FAdofel 1 ofo] Qltka &
tHOxford Dictionary, 2016b). #]#-9] F=th= 7]
A 5NN AREES vk ddolehs A
A Exo] Hafldtt. gl mdk Wge] fog
AREE] Y, Telle] SE ZHA AL Slk Folxl g
& 1 AAE oRgthe AnA 4o Stk #E
O] A= A, UelE W W S oz 5 A
At w5, 15 TE ARS-ETh

rir

D) el ek ke w3

g Jir) olgE Aoire whge Hejz
slnpE] &) 2o oAkS AT HEE ALY
AE sk Sl ARE I sy ARt
FZ] wEell ARG 7hs @ 2l At Al
wheh 28] A9 s T2 Al Hlell A
£57]% 3 THChoi, 2007). 15417] 75 A= 4t
o] eR strele o] wdyr] Al
AL, 17A17] ZF2el =, 28] AR FAA
719A, SIS 771 918 94w gEolug F
= gl v ARk 1847 2 Al
ol glio] ok WFolA Fayskadar, el
B 27k i) AbgEe] Raim Bae) 54
o7 22 AT 194171HE = ZHEAFS 4
B2 el 23 5] Ve A g
AEAQ HHoz ARgsH 3t

2] 542 A Al 7R v ¢ Sinh
A, 2L has Fll & Aol F 9
welE A ANA wBATIE Ve SES

L A9t s o] 22l 7]

7eJ° Zhet 2] 4

ekal i, del, 271, 9
2, 18, e vARle] 94, delE dxs) v
Aoz ¥HE I YThLee, 2004). S35 L] KF
o] gjo] fojAmA vhes FEls o4drE Y
aH, ool 2ol Heldoly Exie

AMEE DL, RMEAFO] 2 vlE S, 255 Al
thelli= sheidh 2ldo] A4 A 540 wol 2%
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Y
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2oy
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AR, i JAd 5EAE 2 2o 3
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2) BAbol| tigk AwkA a1z
B2z AAlS] F87]¢o
7]#%1 *“?‘i ﬂ]_ ;d—ﬁ.;(],é_
Zgate] AR, AY9E A
ZHA AL Stk A= RU7I7F A3 $2obA], vy,
W, HEeel 2 Bae] o7t HA oA
I QAPKKim, 2016). RAF AF BAF HARRRL F,
FA el 3R 71E0] EARS(hat block)= ©1&-
o}~ 395 ASJstis EAES Wit 582
5 A gololz FHE weth v
—3— SR BAREel Bt ke 297 wAas
(buckram)©|2}31 =)= wEslal T A F
B o] M ARgal 29 B2 7 (blocking) S 7
AthMillinery, nd.). ©]F XAk ddko= Azt
2 Astie AR ddow Hs etk
et ol e mApe] A, mAke] wE
Hcrown) ¥ A - (brim)S §F Wl FEj =]
7Folg gl F RS vre] FHE A F vk
A& B8 7 Fas ddsith dd9
& E 1 Kpetersham)o|2}il Eeli= AE] o3|
1719 W3 170l 7hssh gliolu
7Hh RS T3 ddE Fito] HolulA
RF, ol ¥ FtHCant, 2010). I ELF
B} IFe] RAE ofubA] okar, FHgA] B
A7F FAolA ¢kl tlEAA e8] SR e
AREELE SERRS AEA R ko Rl
5ol whet S vhe S AA A ¢
A,

Oﬁ Nt —‘
o
FF

r&
b

o

3) BEApA ] BB AN
B} A 9] 28 <Table 1> o] 7]15S ¢

AR, S 99 ARSI 2l Bl A

A AREo R ERA A= AE & vk BAb

of|A 22e] 7]%54 A8 <Figure 1>, <Figure 2>
9} o] =2 yEFoR Bx dF BRES Y
HA A Qs Y <Figue 3> KM
(bonmet)?} o] FARS vl 18] 913 v
9} Zho] ARR-Hr) gio] VAo ® AR Hl®
%%L‘S}-__T_V_ O:]/K‘]X_“] UHEﬂO]]% 7g—/\19/1 E.Z‘]gi El-yﬂ
AREERE AE & QdSdTh A AR Bl
wE YA ow M 5E WAL BAE AR
S 2]l Beks Bl o AR wigE st
L5 ARSI thFigure 4), (Figure 5), (Figure 6).
AAAQ AMg-& <Figure 7>, <Figure 8>, <Figure
9>9} o] F= ARl ol THE 93 &
N B A EE ZuE ARRRE

14
o

-

2. 3D =zIE mfMofl cHet aE
3D ZHYS AHAFHE AR YARI(CAD:
computer-aided design) HOJE] & gt 54 Ao} 2T
3]‘— 12 (addictive manufacturing) &= WS 23
2] o]3)| <223 2)(RP: rapid prototyping) >
= Azoe A 7by WAow
L Al A|3to) o]giol,h A= v
o'l FAL X 7hseity Biwt A

e 59 Al gle] W A]°‘°ﬂ lXL 7Fs3h

2 HU

fo BX J

1>

ZE7} ié% e ket @%51‘31, 3D Z¥H

< 7P A" Aulon, E¥E el ¢

ol 98 g=go] 2ol th(Kim, 2015).
FdelM= 3D TGS D-gal 7o) o]
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Table 1. ZXlollM 2|22 ALE.

th3t oJu]]

71

N
54

AMg

Figure 1. ®H =2},
From Pure Wool Ribbon Fedora HatIM.
(n.d.).
http://kr pinterest.com

Figure 2. 22X},
From RIBBIN STRAW HAT. (n.d.).
http://www.riahfashion.com

Figure 3. 24l 2x},

From Bonnet, ca 1840 France, the
Museum of Fine Arts, Boston bonnet of
dark blue satin faced with yellow
taffeta with light blue ribbon ties,
trimmed on top with wreath of artificial
flowers, dark blue velvet ribbon, and
blonde lace. (n.d.).
http://kr pinterest.com

Figure 4. 2|2 =X},
From Bow Hat. (n.d.).
http://kr.pinterest.com

Figure 5. Ziell =}
From PEWTER RIBBON WHIRLIReny
Kestel Millinery. (n.d.).
http://kr.pinterest.com

Figure 6. RE 2%}

From Hat designed by Christian Dior.
Fur felt with grosgrain ribbon. 1950s.
(n.d.).
http://kr.pinterest.com

Figure 7. ZuQl 22X} 1,
From Pink Ribbon Baseball Cap Breast
Cancer Awareness Womens Hat. (n.d.).
http://www.buycapsandhats.com

Figure 8. ZuQl 22X} 11,
From Pink Ribbon Cadet Hat. (n.d.).
http://hautepinknwa.com

Figure 9. Z{=Ql 22X} 1,

From Childhood Cancer Survivor Ribbon
Hat. (n.d.).

http://www.mywalkgear.com
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ror
Hl
=]

¥, Ak A, 7HE TR 5] okt T

Al 3

A gl vdF@E FA19
g wk gEdolty, 1= 20108 HE7)
2 3xkel AYdl <Figure 10>7 2> #Hx9
25 ARGT) 3D TYYo7 &
nlFQl #x2] 7152 <Figure 11>2] Z1E]d
A (Continuum Fashion)A}2] N12 H]7|Holt}, 1}
E(Nylon 12) A5 AHESto] FraAshaAE W
3 U HIZIUE WEERlan, Ale] Bl vy
Tt ARdl(Chanel)S 2015 7€ Apd E|E
el <Figure 12>7} 7ol ARl EQT 2}719]
k AZAE 3D ZYUEZ Ho] n]=el R

=
ke
S

=

e &

Figure 10. oto[2|A gt 3|2,
From CRYSTALLIZATION. (2010).
http://www.irisvanherpen.com

Figure 11. N12 H|Z[4,
From N12 Bikini. (2011).
http://www.continuumfashion.com

AZsl, M2 FHEE SAYAIZTHKim, 2015).

TelAl 3D TR wdk AAjrh 1A
35S A"s a1, 3D AAUE Faf U Kok
ohe Alte] 2HY Thssl Al AV 2, =
O F AREEHI QY. <Figure 13>} o] A4k 7}
Fo% BHE7] offE oAl UAES 3D
Uy o7 IHE L) <Figure 14>E L0]7]7}

Aol 2%, 2, o, 24X 5 e WE A

[d

% o
23 AAdshs 342 3D ZHUHOE g Hlef =
RES] AJZL wsd, TS doped = 9l 59
& 9 Egolth dd AF HA=R 71EH
(Kipling)> E2+2~8 419 3D Z/HS T3 €

Zo] el TYUED o]24 uX e s}

SIrkFigure 15).

=l

919] Abelsl 43 ATE Fa @A ANLE 3D
ZAY o, 2% 54 Avind, A, o4

= Ao Gt el &go] e, A

e 'ﬁ %

—
. § iy d
i Wi 4

B s

 RlEReRae T
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Figure 12. Apdl F &=,
From Matich. (2015).
http://3dprintingindustry.com

Figure 13. 3D ZZE $|x| &,
From Lee and Lee. (2016). p. 107.

Figure 14. 3D =&IE
From Nelson. (2015).
http://www.digitaltrends.com

Lol7| &3}

Figure 15. 7| &3 .
From Kipling Gives Away Materialise’s 3D
Printed Bags. (2014).
http://www.materialise.com
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ol AL o} Felh Qe B, 2F Yol 1] o] et Aldo] Beal @ 3D Ll

Mz vt AlEe] i Folal ol A

Gask 2A7F -8l 22 5= QlHk <Table 2>

, A Al F3o] F8 gl At ke v @A F F<Q B2A gaiel o] diEAe
HEedeh = Q7] wiEell, 7HQ T AlFe] sold ZUE AFS Avrol 3D ZTHYS F§
Zoltt, 53] 3D A7ld 7S AEskd Al 7ke] 5745 A Zlo|thFigure 16), (Figure 17),
Sz AlFE AFe] B% golsitt YA, dhle] = (Figure 18), (Figure 19), (Figure 20), (Figure 21).
ddo] Thsal] 373 =9 doko] rhssitt vk Al 3D ZAE BAk A 7ed-AnE
AR, A3 AFoz 7)Ee] Hal slarelA AERE opjel FRE 3l vhekst Hol o] Fo
AA &2 TRl A|Fo] 7Fs3it) AL & 5 itk 3D THE E& gukga ¥

A= FHiE Aol SA9 el Aloks A 50] BRSOl AA7F ek ¢kol, AR

Table 2. 3D =2 & BX} C|xlQl EM.

ik =3
RAEA BA AR 716 44 @ A7) ol A

7te gl det Y= AFS 3D REReR TYUE
ki ol AgEdAel A AEE BA E HANRE

(Gabriela Ligenza)

(John Tessimond)] *] ®lo] =% (Day Dream)s X%
dato] olgrhet A9 gvlE TRl

Figure 16. Hlo] =&l
From Gabriela Ligenza launches 3D-
printed hats for Ascot. (2014).
http://www.dezeen.com

Anj 2~ FFee
(Elvis Pompilio)

-om]: o] 12 A (Igor Knezevic)?t B 19

A WA 3D ZE Txl TR Al Algo] A5k
Al AME ot & F UwF 3, LAY VER
71E) sjolointt R sPET YAA wAE AL &
|0] 4] (i.materialise.com) 4] 241 €] )

Figure 17. x| AMGX) =X}
From Franky. (2011).
http://i.materialise.com

ofu] ofxv}
(Emmy Jaarsma)

A 2AE AREEE FlET s
-o|n]X]; 2] ‘H(Prinsjesdag, Prince’s Day)°ll 3D 7]

=9 FoAS Axs] A HHoE vdd= X
Ql ol ¥ FIL~(Anne-Wil Lucas)7} 24

3D geprint

MNges

Figure 18. 3D 3| =x[A,
From Tatiana. (2013).
http://i.materialise.com

— 35 —



St IR I8

Xl M16% 3% (2016.9)

°lF =4
-2012% “‘Hats off to 3D Printing’(3D ZES 5t 7
2p YARl FRANA -5e mat
mbg meme | EEE A7) 200mx20em20em bl AlZpHOF sk Al

(Mark Bloomfield)

AN £AS A PuE TYE, TE F 2o
o] HA A)Fe] 60em7HH] HAE=E A7
ERE 7)7F 3 el ol F A D85 o
&4 BEAE UE 4 ol 7hedE ARd

Figure 19. ti[O[X] 3 (daisy hat).

From Fabian. (2015).
http://i.materialise.com

3D ZHE 3

4718 A(thingiverse)ol ] THERE 8 FekE T

R,

dlo] ZHEGH | E 3] 2§ 7s
(printed hat by | -EA7} Wo)29k A2t B0} glof mate] FEjE ol
PrintThatThing) | W% ZHE A7k Aok
Figure 20. 3D ZZIE =X},
From HAT. (n.d.).
https://cults3d.com
9= 3D ZRY BAb A
Exw] 2ol 3p Y-S o] &8t vl B3-S EEste
(CCRECC) 2Hul Qjef Zrof & = Qo] mA] HEFE S7t Rk
$F mAE s
Figure 21. 32|32| 7.
From Park. (2015). p. 63.
9 B2 AFo] 7hssla 71E AAYR o= ES @ 7 otk 78 ZHES Afojz=g2 = A
sololutt 7hH9) Hgarle] o] Ank B3] Aol |=uaw B8] Atk WA, 3

WFgurt S YT O Al FAh) 9 A AT P w4 PN S FN A)E
A A MojE BESle] ok ik B mAel B8 @ 5 vk B9 3D 219E B9
AZ, A% WA UE BEA QA Ul A el meel) B AFo] gola 1

o] BAp} TAEHO] etk A 5& W
=01 elede AuuM S5 =9 A =™

gl ol AR SEE FY F
olnh A, Ry ARt 7pa glow
T P3N fake 2AE TUE 3 5 9

OF 4ng olgahm HEe] muY g

m{

o,

Ir
)
L)

S

o
i
|
Y

<Figre 19-9} 2& PHe) 277k Besp,
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Table 3. 3D ==& & 2=,

3 ojulA]

w9 Elo]

Figure 22. 2% Efo| 1,
From Bow Tie - Infinity Ribbon
(Small). (2016).
http://www.shapeways.com

Figure 23. 3D ZRIE H2 ElO|
From white 3D printed bow tie bowtie
papillon necktie wedding print
technology unusual knot ribbon tie
numbers plastic pla male fashion nerd
math. (n.d.).
http://www.etsy.com

Figure 24. 2 ElO| 1,
From YSoft__be3D. (2015).
http://www.thingiverse.com

S o]
A7)

Figure 25. #&ol.
From RIBBON LUMINOUS YELLOW
EARRINGS. (n.d.).
http://monocircus.com

Figure 26. HEE,

From 20 pcs 20x18mm Antique Bronze
3D Ribbon Bowknots Bows Tie Charms
Pendants 4566 atg12359. (n.d.).
http://www.etsy.com

Figure 27. 2|2 HHE,
From Proto3000. (2014).
http://www.thingiverse.com

o

Figure 28. 7p4dt EHAL
From NaviMaker. (2014).
http://www.thingiverse.com

3) 3D Zeldolrie] 2lie] AR

2] ool M 3D THE o7 RS ARG
o]i= <Table 3>9} 7] 2 B Efoloa] & 5
SASITE RS Holut wE o] He =
3D ZTHHE T e EHEE gl B
e =AIR= Aolsitt. gttt JEjE <l
ofo] e R th=

s

ks

8 Hrele ae AR ogHe

o oA GAdE B9 Elolol] Wol ARE-E I
(Figure 22), (Figure 23), (Figure 24). ©]Q]ol= =~ &
o 27|18} &2 HYE, AxE, 7P ga g
TE A 2wl ARH AL Sl Th(Figure 25), (Figure
26), (Figure 27), (Figure 28).
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B, b, A, AT B A 249
QY3 2] Washa e ol Pk 1
Ao A3 WA, AR Sah o] Rrelg 7
25 A, ok B A St gol W 7
22 FeE ot i A9 B) whRolt. @
A 7P BFH 0= AHgehe T 4] FDM

waha,

jEow 7)ol A BAE BApe] A

Lape] P25 R ek opyel 294 &
=& AFebzlel A3kttt FbM ZRIH
T AReM FEE 383
(polylactic acid) &A1& ARE3to] &
3 379 Bat AFEE A thKim, 2015).
o g &89 7k Welrl flal 2]
ARRle] XY = Sl A 2t vl

al 3709 Ao shtel Aezel g A7

23
mo Lm0 O Hu

oX

22 = geth BARs g o] & R
2F 14, FEAkS ARgsE 221 14, a8 o] &
& 735 wbde] s skl & Lot

Agap) Fo B

3 & = A, FERE
BRI QF ANE
2t spEA FAlel 7]E2]
2SRl

2= FDM Z-E M 718 thE7 o7 #o)
= PLA 2415 ARS8, ARbgh
Bxpo] 28 Fte AL Ea duo® v g
g AREEE & AAE ARSI PLA E2tE
A= deEiA nlse] F3al AE A 817]7) o

Table 4. CIXtel E&E Sist 3D T 2o SN K.

2% =4 =4o] Al A% =PRI
P A1 A7) 23 B | oA m= Fy 2] 93 94w ARS-
A2} slojoj7l e Qe | AA i A QAT AMe
A el gol Uitel 3& 7k 944 A% Y s
A7zl A TR E
| e ans olad 4E A 2 (EC ,i# -
=y 2| REEy) 9 EAAE 3 A8
=7 2 A7 B3} tiEes A8 ARl AE B gl
T oL 7=A)
A Ae 24w A o T F
apg | EEE A Gelel] B8 vE) A8 24 g
— |9 /RS A ¥ B s, e,
IYUE Alo| = A|g A |2 g7)= T W) rolA] mula almo] =7 72w
2iule] A, ekl 17 o tiztel
5.7} 715+ A A - — -
e A | FEs Wskd gAY iz
ARR-E
;iL A A BN
3737 AR B Ape= #3 AR 9
L ig
5l B =wu,
ap | EEE B - , i
S 8 | map 287kS o5 ot SaA BAtoh gt
ESRE]
) E]i e e 2| 2o 719} 2 7] ZHUEES Polsle] M
wE el A | B Eol Blig el A3
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Table 5. cixtelof| wg ZAYHN MZETJ ZatEl ZREE,

i ) KIee

A4 3D

ZHEE

219 e 2A A PSRl 8 & )

9} 3p THE B A7

oL} (Anatz)A 2] Anatz Engine

=
TP =R HU] E8ARe]ZE 20em*40cmx15¢m

Bl CAD 9%, 3D Zag 39 XgE Y3t 3D
ZHE) &g, 3p Y 22 A4, e

0
e
ol

o] B2} whre] 245 713 tk(Kim, 2015).
oA ZRE ] Ao ] ok
23k YPElE ZYUEYY] f8) ZHES]
(HE 91k AATRl MEEZE Al o]
AEEIR= 2] 29 5 doju7] Helst
S ANAEZ AAst EH
o] A4 ot HXE
o] ZYE ] A% grell wat
oA H+=d], <Table 5>%}
o] MEEZF e, thh AN EFEO] U

th o] 8= $A2 AL HF A wd

W
[d
e
ot

(R
i—";
N
N T
=)
J

&l o

rlr e [;\ e
= 8
=
ot
o
o
i

(m
ol
X

K

3
b
1o
b
i)
o,
L 2 vy

AA, Ed A 3D Tdg FHg g
24 edE flE Fad ol FAe A
& TR AR gLewith Zfolk QAR AR =
JE & AR WA 3, HER SAE
T} o] flell ol & Bgh Aoz &
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A Research for the Development of Millineries Using 3D Printing

- Designs Based on the Transformation of Ribbon -
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Abstract

3D printing is a fast-developing method applied to the production of a variety of objects. In fashion, however,
due to limitations in printing materials, size and speed, only parts of garments or fashion accessories are manufactured.
This research aims to make millineries using domestic 3D printers for the development of their products. A design
motif such as a ribbon is used as a playful element. Even if a familiar object, unaccustomed outlook attracts the
viewer’s interest, and it naturally leads to interest of products, eventually contributing to the expansion of 3D printing
products. Through literature and case studies of 3D printing fashion and millineries, ribbon, ribbon hat and 3D printed
ribbon, three hats were produced. The results of the research show that: firstly, 3D printed ribbon is used aesthetically
rather than functionally; secondly, ribbon is a useful item to make flat or 3-dimensional shape through CAD modelling;
thirdly, ribbon can be used as a functional part of millinery. fourthly, 3D printing is easy to make a characteristic
hat using CAD modelling from open source; fifthly, it is easy to attach other materials through modelling; sixthly,
post processing can make 3D printed objects looked differently such as metal. Therefore, the ribbon is a useful item
to draw viewers’ interest and an efficient item for 3D printing. The 3D printed hat using this motif is good for widening
3D printed products and can eventually contribute to the popularization of 3D printing products. It also widens the
scope of development of 3D printing in fashion and millinery.

Key words : 3D printing, ribbon, hat, the transformation of ribbon, illusion






