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ABSTRACT

This study examines the morphological expression type and formative characteristics of women’s
shoes designs that integrate 3D printing technology. The results of the study are as follows. First,
the morphological expression types of contemporary shoes that integrate 3D printing technology
express a structural form created by repetition. Second, it expresses a dynamic form, which com-
bines organic curves that create an external volume. Third, it expresses a surrealistic form cen-
tered on an object with the creation of a unique shape that utilizes objects easily experienced in
local surroundings. Fourth, it expresses a hybrid form on a partial derivation. Each of the other
system’s components are fused to create another beauty that develops a new value in a colorful
variation on the shape of 3D printing shoes. The first formative characteristic of women’s shoes
designs that integrate 3D printing technology is continuity. This creates an invisible form of a new
space through repetitive unidirectional layers with a gradual expansion of a unitary seamless
curves. Second, it is an exaggeration. This exaggeration elicits an enormous aesthetic quality by
structuring the outward space in the difference of the volume formed based on the maximization
of a specific part and the volume of a line’s atypical movement. Third, it is a decoration. It dis-
plays the beauty of a decoration that evokes a unique artistic inspiration by partial unification or a
practical representation of a specific form. This can also be seen as superimposing a 3D printing
figure that has an outstanding shape onto part of the fashion shoes. Fourth, it concerns a geo-
metrical characteristic that formulates a new structure with rationality in combining basic shapes
such as circles, triangles and squares with lines, hexagons and interconnected geometrical forms to
create a multi-dimensional space for shoes in a systematic and unidirectional pattern.

Key words: 3D printing technology(3D 2 ¥ 7]%), the formative characteristics(Z3 % 54),
women’s shoes design(®]/d 2 TIA]])
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92 B89 WA 20 B9Fe G AL
SJsAE wEA Haslolol & el AkgTh
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4349 F8 beAT g BAs 2 4 9
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= AtH(Jung, 2014). 3D Z@Eo]& “oJg71A 3D
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3D =AY Aol HBE oy 2 RS 28T 54
Aol HAT AT 4 Utk Laser Sintering), A¥% #olA LAME & F
3D g dubrel Az ¥4 dolHstH 2tk 198637 Carl Deckard$} Joe Beman©ll <]l
tapele] ool W &g (AR E 7HREU AA AE SLS W ARS AIEe] FE7t 2] ¥
T A FEH Y 558 A7 ZHHY 9 g, &, 390 Jeo A5 HolHE AgHor
T - FAY FHUE T EEHY, 1AHHoE FARte] ME &go] Aol ko] A (ki)
S3E #Holo flol & shte #olojE HF A He dYEA FErY, 25, By 9 22 o
© 9399 #A wEE Fato AAAA 3a49] 3 EBEAS JvEse 989 ARl 75 (Whi
dA A EAR Pt §F o EdE 2014)3ted A F o] AE FHo] Wi, SR FEd
(FDM: Fused Deposition Modeling) (Lipson & AM&go] 7hgstH, AE AT oA FEA
Kurman, 2013)< ojnjgtct, o]¢} o] IAY & I 2 &5 F3 w2 A Aue] F 5
grge] 28S 5§t AFS Aste FDM o 2 7H4 4 AES 9 AEAHQ W8] I
W22 2000 58de] WER Qste o5 Q3 th=E w4 (Huh, 2014) S WEasta Qo
Fite] 3D ZAE ] FHQIEHA ALEHo ghon, dx 3D =AY 7E2 AFS A Fo9
M diEstEe] e 3D Z g thiF ) At A vARZIFEE 77 §oldt £XE 9
<ozt & & 9tk FDM W& F2 ABSY oje] Mas E3 FdE 91 AAs|uS vidA
PLASH 72 G714 FAE AAE A8 skl Qlom, AR 84 A FA I A
WA Aert Asttes gdol AAT, ASS TR} Fo= FA U= ok o9 2 3D
59 gAE Fo= A% AZ W, W FHE ZHg 7|9 FF49 Hxe 7194 S
B3 BAsE gedoR Qg AEY &7 1 A o Aate]l ZEA I e AFY T Ao
3, ol Hasgslr] fH &8 WA Agew o} 7} Fokell AETtES A% Aitolgte 71E9
et iy AF A= A (Barnett, 2014) 2= FANE HAEste] HATOEZA vPAFH A A
SAS Uzt ok ole} T2 wiHoRE =& 2 H2YL B9 FEolgta & F Qi F,
AUEE 873te A A F9HA AF w2y, APsHA o] AR £ F49
= A4rstzl 918 3D printing®] Ax WA O R FES FEU AN £ QY NE FRE F
SLA(Stereo Lithography Apparatus)®212 SLS gom, AEFY Ed "oy & ¢ &7 o)
(Selective Laser Sintering)%4< & 4 Uth HA FAQ HES hsA FoEM A
A WAR, SLAE 3733t A4 2dRoldy AHZ7E obd RIZE FAE] AW dE WEE A
atw, o wk3skE A3t AdEje] BAsY FA AAZIE st FAIARl =t & 4 Slth
7F 2olgle ®Ae dojA We vEHoE k&
ANA AL A 713, ol S8 %ol RdS 2. 20| CHSt ekl nE
%3 (Choi, 2010)3t= 71&S Zoth F, dAE
oAste] BAS ANFE WAL =gy o = AT Aol dEste A FolA FY
AL, oo e wwe okl Az Age o) AURAE AC FEE WE 84 @IS
o) e Mudy. Bge R4S =da & otz & e AAWS 9TE FA T FA
9= AL} SasAn AstE A2 ol Aste FAZ AAE olFAZ F AT PF71H
FH0) @ sl 44 wEHel ek, o @ T A EW A ATl AA9
2014). ¥ B2 /W 29 T SLS(Selective 1o /1HI oA Aol sl AN
7F FxHo 9lo] A7+ AAE e Ao
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AUtk FRE o8 ol QAZF AA dF X vetssd, 538, 7S 25 &85t tEel of
(Bl #Fgstles =FE 9uste A(Jang g FE7AA] FS FHe FAZe] e v Rx
2012) 22, 1O ol frEle Ao e U of thate] Jung(2003)2 AZES €F5EET A
g YFE Aol (shoe)ollrM S F AU AstA QR ERY 7R1EAE Aolgta FA 3}
o, QAZF AlA F we] T8 4TS TS oA 3 Atk o]8k o] At Aol A AT
Fox & 4 Aoh(Kim, 2005). 02X WS WIE] g8 #2E FLIUS

2 WA 71l s st & e 8l Bk ool FeA 9uE Fosirk sy
A%k, Boucher(1987) ¢l ¢Jatd Wat7] Altje] T el Fob oA 2H e pxF - AFA A
712 FEAL o, ARFS Sl EEske 94 £ AAse FUoE &80y & & Sl
JE0] 7HEs AR wWulsolv Zuked 22 A Aol & Zskde] 23tst 7159 AT T
AAIHR B35 &&ate] s e ded Aol gege 7|50 AMHFHASLR olFFoE
BE ATty stk E=&, Turner Wilcox et 2 HEF U F29 FHE Bol
(1948) el ¢J8t™ AFE 3ol A A2 AX A 239 tHKim & Lee, 2010). 7F¢ FE33 A
ol B4 7ITERE ¥ HIs] S8 o2 HIZE Al fedsAd FEFE HA o]
AZHE Rolgtal igith o9k e FAESE F A AR Bz gro] MESA EEE Q)
3 27t B2 AFIF Hubek A PR © 29 Age] 28 £ F Jdeu, olv v
H 2 B3a7] % 5Hor AgHhe A woke] HEH ¢ Aol FasAR odE FAES
< FAAE F AUtk ol Fo] BREH 7|F9 7t B AT s AEolgta & 4 gtk
AAAQ BAS S8 e 2 ggdt A A Aol HAEHA o] WESHA EEEH
97 7| 9 FE AHUFA 545 ZHH & of & 2T WA Hy¥E 28 EY¥(duck
T 59 BEFA QQld wE GAERL FHE 5 shoes) 2] B} FElZ(Kim, Choi, & Lee, 2001)
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o2 &3t ArhLee, 2009). 53], o] &&= 5~30cm?] wol A= FZ2E Fid s i
AME Aol A=) Abghs 1 Fol go] A9 FHEol FE &l 174A7des dAds
AR F2lE 719 (Mcdowell, 1994) 3t = 4a¥s #EE N 2 FYL doezien A
Aol Fa4 dgug FoAsidny & 5 3ok e Ads ®stete ASFEY AH=E A
oj¢h 2 MEel FHle Auf LAt 2rp Al A = ATk Lee, 2009). 174715 71H 28 7Hs
oM AoE 4 3wl Cosgrave(2001)9l ©] olal wopxl e ey A, 2E HE T
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Aol A Aoy FH, MRS AolE F gie 7R A B AR e F
sto] AEolu A4, A FESAHL st ot A8 A¥or wstd HIH 9 E
AYE Adele 71FA] FHo ¥49 271 T Gl ofsf 18417] FAFH wol wokA



3D =

e

g 7l%0] BE

gl

7] A&t Zatel = Slge] gl AEe] ¢y
Heje] MEZ WIS tHBohn & Loschek,
2002: Jung, 2003). 19A17]el o]2¥ o] §l,
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e, = AAE o7}

2] FolgozA
55 7igl7] 93 4F F= ~eldo] {3t
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ERo s ol A A F(Sher, 2014) ARl AR dee oA AE9] YAES TR
24 2 A9l Polygonal® 7ol zH7] & = ot PR Zete] AAfe] detdeld Zet
71¢] v sl tzby WES ALHd 2HS A wpA] Ade] ZHYEE £ At E8Y
ot dAAd olgtES YERATh Edh o7 23vE ZESAT

ContinuumAtell Al 3Hgell Al G7+S whol Azt o]x¥ 3D ZHY 7|&& Tt 729 719
Strvct(Fig. & 729 ztoleh ARel o8 7te o} AR AAHOE T Hee] g 53}
o] MES WS, o|& <lste FAHE Ty of FRHOE sk 72 YA 3D Zd
Hito]l Azt o g A7t FHEE QI HOEA o 245 7o g 543 due JA4S gAY
nhx] 27 WEY A&Hel widS Fato = T v U2 AT 17 of AEFLe
o] I FES AF fAkgt a5 Aol ZA F29 9y FZE FASIL JE FAY
th. bzl Francis Bitontic 9= 3k FA Abele] wHE I 3, Edd Abelo] ZAl
John Conwayell ol 7H@et AMx F2E A A EAEE PO S5 g Fx2HQ] 2FuE
e FEdS F-&(Howarth, 2014)3ke] (Fig. FEHty & & Aok

1009} 22 3D ZdH 2E gstded, w2

o 7ty FRoe= A2} T, FA] A} 2. 77|18 FMs 28 95 A

S ¥ gie FAES FYsl wdsision,

{Fig. 1> 3D printed {Fig. 2> 3D printed <Fig. 3> 3D printed <Fig. 4> 3D printed <Fig. 5> 3D printed

shoes by Iris Van shoes by Ben van shoes by fernando shoes by michael shoes by ross
Herpen with Bart Hess Berkel romero young lovegrove,
(Virtualshoemuseum,  (Rhinecapital, 2015-a)  (Virtualshoemuseum, (Rhinecapital, 2015-b) (Rhinecapital, 2015-c).
n.d.-a) n.d.-b)

{Fig. 6> 3D printed {Fig. 7> 3D printed <Fig. 8> 3D printed {Fig. 9> 3D printed {Fig. 10> 3D printed

shoes by Ross Barber  shoes by Sebastian  shoes by Mary Huang, shoes by Continuum shoes by Francis
(3ders, 2012) Errazuriz (3dprintingindustry, (Continuumfashion, Bitonti
(Mocoloco, 2014) 2014a) n.d. a) (Hausie, n.d.)
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o gYelNE A5 £8H 5BL Ea)
cude #5490 dRoR wEHE AL 9
) g},
EH\

Y Souzan Youssouf® FHS Fal AzE =
24 A AGe] MEo] 7]dAQ FA] et

= EESPORM =odUARE A e

o

w2 E Aol At United NudeZ} wiehe] Ats
o J7+S wol AMH <l Coral shoes(Fig. 12)+= 4
A A5 ePelA] REHE AYN THE F
< 3719 AES AAS F3to TR A A
olgt Fejol WS FFaL Ae FIHAY A
o ¥ oE FdASAEH, W T F
ZE 3] UE, e Ageld Av)ek Avtd W
e 2 Sle 989 dxe 729 439 3§
B74E g8 R4 2948 3Esny &
F Atk (Fig. 13)& Victoria Spruce’t &t %
ZhEol P wol TIARIgH sto]d R A Foj A
NAE she] e ke 9] quarter®-Eoll A Gzt
P2 HEA AAHIL, vampFEolM AlztE &
e Az wE R A AAFEHA Hol ME
golst Kol A AEAQA Feo] WMol ANE #
AL Pof syt HozH F X232 el
Ego] sl AN S TS JEHE AALY
A AgEE A3E 7HASHY & 4 9tk Safa

T3k Anastasia Radevich® <(Fig. 150+ Q¥
oivEl g E HAALR R oFri=te] FA
EL goA AI2TFoEHN Ao ZEAUE 529
=
)

A=4
o)z SEHel WeAe Aok

Wi gk A gxtely Iris van Herpend “Wil-
derness Embodied’ ®] FA1Z 3w 2013 F/Wol
A 2 YAkely Rem D Koolhaas9hel Zahi gl
°olME 3ty (Fig. 1609 & 3D ZdY F=
2 A2 9t Rem D Koolhaase #2322 tAdg
o 210} "Tree roots growing together'gt= Al S
71k 2 RA el AAE EWH(Perepelkin, 2013) 3}t
Ha e, FEEHEE AR At
Bl

So %712 HBAAE 21 HNE AYOR

Caln=|

[e)
l =,
= t]zbol Julian Hakes® (Fig. 19+ &<

Ho o BYE FoEM AT FF B
AEAE Fodta, dPHoR HASUAME H|
A4 FEe] Fx2E T o vE
A7 ZF Fxo o] AALYE FHYA
e fol 3D =Y 25 FAAs ojxdd
tiztely Neta Soreq®] (Fig. 200> Z~2x& 3} 2
of FEAEE dA&A FAHEY] Ader ¥
He F2E ¥% YA 9FH] 23V E

FEach

olAY 2ol ¥ EE AN AAH &
THOE {714 Fde 83 954 FH 9
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{Fig. 11> 3D printed  <Fig. 12> 3D printed  <Fig. 13> 3D printed  <Fig. 14> 3D printed  <Fig. 15> 3D printed

shoes by Naim Josefi shoes by Rem D. shoes by Victoria shoes by Safa Sahin shoes by Anastasia
and Souzan Youssouf Koolhaas Spruce (Nelly, 2014) Radevich

(Arch2o, n.d.) (Unitednude, 2014) (Virtualshoemuseum, (Virtualshoemuseum,
nd. -c) n.d. -d)

(
A\l

{Fig. 16> 3D printed  <Fig. 17> 3D printed  <Fig. 18> 3D printed  <Fig. 19> 3D printed  <Fig. 20> 3D printed
shoes by Iris Van shoes by Mary Huang shoes by Natalia shoes by Julian Hakes shoes by Neta Soreq

Herpen with Rem D (Continuumfashion, Sushchenko (Rapidreadytech, 2015) (Howarth, 2016)
Koolhaas n.d. b) (Fabtextiles, 2013)
(Virtualshoemuseum,
nd. -e)
g & 4 o] A Fig. 22> A= (Anusci, 2015)% 3D =
98 422 gAsdn old fAE Y=
3. 2EH ZMel FaMACl HEY (Fig. 23)>& YA =KL Continuum Fashion
ouA 2Ae zauHel We el 74zt o] gxely Mary Huang®] vlZ23 27t tix
——\—v——x = é\_ A Y REas BY .
o ?ti N fj D;’o = A A Bernini®] Apollo®t Daphne® ZZHatel
< B3 A4 F Ade AMEES AFHe=E 4 )75 who} T)zpolak 42 (Sher. 2014) 24 27}
- _ = _ N ocm=e © QR el — . 1
Foel IAAN AAE PATEEA B AN 0T e gaa gme So1Heln
2 g A= 2 :
o] AumAe] ZHzH NEFL 553 FAog . <
s3c Ag dlg e g5l TAASRAT olsh 2o zzAW Ay
HEAT e s 2EEE ZHOR HAEE AL QHA
HEZ oE Aurw txoly (ristina S Aoh TAmeh AedE Wek ole)
Franceschin/® 3D 2T A1 28 BHE - yam9 gua mysaada @ 4 A,
&43 o ZEwfe A 2 E e . . . ,
° o}ﬂ o Fel ekelel st’Jr—Baccoj Sebastian Errazurize ‘12 Shoes for 12 Lovers'#}
FAH ZDOT S AR T WY 2se) 409 Q0 396l w9 dAaL
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AREd, (Fig 209k 2ol 22 @ R
AR wlglole]l b W 9o Hojd H& AL
Ao 7 HAMIAY, (Fig. 25038 Az A7

A9) AA Qe EAleke AbE Wk ol 43
AE I geR st H&ES 3D ZHE 2k

AuE 4 9lEd, David Mussaffi7t tlAkelsr
(Fig. 26)9} #o] W29 WAS 29 & H
ol HEAZIthAY, Melinda Looid <Fig. 27>
4 2/ TS Ads = Ay AWy &
T3 Michaella Janse van

Vuuren’} A28k (Fig. 283 7ol £9 A
| &8ty &9 Hg B3

|

Avle) wael shseteh olsh 2ol Add 4

HAlS @ae onAlsisel ALHOE YR

{Fig. 22> 3D printed
shoes by Cristina
Franceschini
(Shoespost, 2015)

{Fig. 21> 3D printed
shoes by Cristina
Franceschini
(Anusci, 2015)

{Fig. 26> 3D printed
shoes by David
Mussaffi
(Cgtrader, n. d.)

shoes by Melinda Looi
(Dugdale, 2013)

<Fig. 23> 3D printed
shoes by Mary Huang
(Chua, 2014)

<Fig. 27> 3D printed  <Fig. 28> 3D printed

shoes by Michaella
Janse van Vuuren
(Designindaba, n.d.). n.d. -f)

AL Wi o2 dolF A AA| FEe| $7o)

ERe AR ANE BHLOoYTH A0 4

A & AQoze oS EE WY AARRE

404 Ae A 5 Ao &+ Atk ®

& Q7 ABANA G4 W F YE AHEo)

A BA §EO Yot 3D ZAY H2E A
3,

7 A AR A9E e, H
ZFely] Safa Sahin®] ©lAFQIgE (Fig. 29+ #
ole] A I 9ol A A B, AY
BT YA S 3D ZTUYOE AEsle] ALY O
2 F8s9on, Georgia Tech SAE o) A
2 (Fig. 3= AT FAF ] Asa e
A7 QA s FAFLEN 725 S

{Fig. 24> 3D printed
shoes by Sebastian
Errazuriz
(Howarth, 2013a)

{Fig. 25> 3D printed
shoes by Sebastian
Errazuriz
(Howarth, 2013b)

<Fig. 29> 3D printed

{Fig. 30> 3D printed
shoes by Safa Sahin shoes by Georgia Tech

(Virtualshoemuseum,  (Krassenstein, 2014)
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{Fig. 31> 3D printed
shoes by Iris van

{Fig. 32> 3D printed
shoes by Francis

Herpen Bitonti
(Dezeen, 2015) (Virtualshoemuseum,
n.d.-g)

<Fig. 33> 3D printed
shoes by Jorge Ayala
(Ayarchitecture, n.d.) Hong

=

A /.

| ﬂﬁ L
- R ¢
=

{Fig. 34> 3D printed
shoes by Chaemin

<{Fig. 35> 3D printed

shoes by Zoe Dai
(Krassenstein, 2015)
(3ders, 2013)

{Fig. 36> 3D printed
shoes by david

{Fig. 37> 3D printed
shoes by Katrien

mussaffi Herdewyn
(Krassenstein, 2014) (Rajsic, 2014)
& Bl@tiy @ & Atk ol shtel Hds
g Azl A Wolu) thrd AdEe] EAL B
2% 402 Fo A2 BEHIA = OF
U9 JIAE WYt At ¢ 5 Uk

V. 3D =g 7[&0] =& 0

#= CIRole] ZEE S

3D =AY 7)Ee g Aol ol
AAE ol A4 Aol Folysta Bdg
g ERHoR dd A FASEI T 49
AL BAE Qe e EPRA #29
gl QolA mAE dgast ana @
Atk

3D =AY slEo] HEHE oA 2o P
28 A 23S 5 =E3E 234 542 A

<Fig. 38> 3D printed
shoes by Katrien
Herdewyn
(3dprintingindustry,

<Fig. 40> 3D printed
shoes by Kade Chan
(3ders, 2014)

{Fig. 39> 3D printed
shoes by Gruppo
Meccaniche Luciani
(Glamorousheels,

n.d.)
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Morphological Specific description of Formative
Expression types Morphological Expression types Characteristics
The continuous unidirectional layering of a form /\
The structural that cultivates a systematic pattern to create a ¥
form structural aesthetic quality in the flow of a force Continuity

created by
repetition

that exists at the demarcation of balance and
imbalance with a spatial repetition that represents
the outer shell structure of the shoes.

The dynamic
form
that combines
organic curves

The appearance of shoes creates a rhythmical and
mobile form in the cyclical flow of lines that
secures a new space through the distortion of a
single curve or formation of a voluminous shape in
the superimposition of many units that elicits a
dynamic visual beauty of movement and energy.

Exaggeration

The surrealistic
form
centered around
an object

Elicits playful emotion by creating a new and
unique form that deviates in a fundamental
significance as an object through utilizing objects
easily experienced in local surroundings.

Decorative
characteristics

Embraces basic

The hybrid
form

on a partial

derivation

external

creations
scientific/systematic technology for the fashion
shoe industry. It represents a newly reproduced
implication that combines different
components of a conceptual framework that adds
diversity to the image and value of fashion shoes.

based

on a

Geometrical
characteristics

{Fig. 41> Morphological Expression types and Formative Characteristics
of Women's Shoes utilizing 3D Printing Technology
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