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il Beind 0 s PUAC B2 11501 Holu7] uje] shtel &
A2 WEL d Solrks lgo] W fobxA HAH, 3D TUHZE & ¢
o URE T 74 HobH BAL 7| thio] thES dabalAtel] nhS 23t

—o] o] Heh 3D ZelY 714 AAE A BACIA ZREEYS BEol
R ABHE AT F ole] W 2 chA] Sl BeIA 2 ALE

ST 3D elels of el 4345 efolats ol #d Ui ol VRS U

FXL

ol ¥ 4 7] e, o171 9} oA ofol s e sk
R Wl 214 7ol 8D HeE2 W - ol SR ALY TR sk
84U

w3D L2 7|&2 HEY, 2=, T20F & CHIHOIA 71& mi2{CtS HHro, A

& AS 01 ez J[iiE1 =

—A it 3¢9 w|=9] Barack Obama thEH-& AF 93] XA 3D Zdg 7]
=o| Al 7 T8 Sals AdstHA, 5o Alx2tle] 275 Eofde
Aolgki olH(Inc, 2013, 2. 14)

—x2 71 2ol 7oA Z2EER] AlAE AR 2e ARGEE 3D 27
EI7F AEaiAd 3D Y 7]mo] oM AQlst, shEahe A, AAIAE
& UEE H AREAY BEF BV 9=E, 2 Az ARl s A
AZN7HA] AR e AR 7]

—Z29 g A% dA 9] Gartner:= 3D A70Y @ tjz}el ELo] whH o2 3D X
7o) % 7] Az Bobs 3t A%, AdAYOH, B, 97 52
2 3o 24 Ao 2 HAY(IDG Korea, 2013, 3. 29)

m X2 3D Z2IE 7|0l 2elo] HEEl= OlF= 3D ZElE 7120] 'HorA thsst
= 7oz Matz|7| 2
—Gartnero]] W2, 7148 &2 3D ZHE7} 20161 Foll= 2,000 o]3}
off IjE 4 S Ao Z HAIDG Korea, 2013, 3. 29)
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3D ZUEo] MER FHE A§ ZRIBL o] §3) BAY WP 3HUCE
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olEli= 3D TAEJoH AHGE|E STL ok EO = Wekslolof &, STL )
o 8D v BUS Psl e 4AREe AT o2 2 4 BAEEY 97
dolE S Aot e

~® ZY: STL AL 3D ZeH oA ZejSo|w 3D UL 72 Yoz
23] B RS o AAfo] oleE BASH Hn, 42E AP F &
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(et oy, IR, x| 7|Hiez 2R 4 UAS

—Zzke] WA Ak 169 B HS AUD Yy, 29 SE9 23
o o, AFA Pl Zolt Glom M7 AREA T 4 Gk WA

3} e o gt R Aol g

mot| 7|2t HAS 2 = MX| MEfe| Z2|H K|t 1 29| HEeKIE 08,
Ex|o| DU mat 5 SM A2 5 BASHphotocure)A |7 [= THEE HE
—ob| 7]Hte] djE A o] HAlS SLA(Stereolithography)= AFg & o2 712 W
A == S
—SLA ©]9]9] ¥z 7]¥te] WAl o 2= Jetted Photopolymer®} Ink Jet
Printing W4lo] 9l
—AA| 7IRF HAE tiA 2 HE FEjo sk ARt 20| Thsoithe &
ol oy, A3}t Fem7zt AlZto] XA miitE 4= glo] Wit o] Hojxl
Th= o] o=
nIt2E 7|EH A2 THRE FEZ THS0T 2K, 24 MRS =01 AZ(
J&&E, sintering)ot= 1
—uto ] 7]uke] HRAl 0 2= STS(Selective Laser Sintering), DMLS(Direcct
Metal Laser Sintering)?} 3DP(Three Dimensional Printing) ®410] )2
—u}--f 7|Hke] HHALL SR oA w5, Al 7tA] thefet HeE AREE &
uom, AA| U=} FA} o AZl AiEHY Ailsiohs Aol Sl
A 7|2 A2 RE A HENS| ERE ZI0bN Blesh|, H=0| 7S Elol=
X7t U=
—~LOM(Laminated Object Manufacturing) 4] Fo| ej<] ¢F> 48 E &
A AT A4 O] R = Zrohrhe S AR
—FDM(Fused Deposition Modeling) 412 Al Hefo] YRS oA gt 24
A E=dl, HA|, 2eg 719 A fARE S Y
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— A S(Charles Hull)ol| oI5 1m0t
- 42 gto™ TTH|2 Hol= Z2|H A SHe| 2YTHE |0§ 1988 3D Systems Alof| 2
Z0|ME A0t §i=2 I:'—f(Layer)% st i =IE
ot SIA - 9f0| SHESOX|H EHZ O CHE7| Qe Z2E0l 2H | - 71 gl M0l 7|
7|5t (Stereolithography) S S B
= arapny. — M5 MRHQl DS HE It
— HEXICf= ot | SHLHM 2EME mholC 28 ofei2 224 | — A HeHO| ZEZZ|H (Photopoly—
Li2|H ~E2 K mer) S2IAEIS MR 2 AIEE
- 52 25 20t22] A7t 2EEH 2Xist THZ ol | - B2 T2 TH &
HEE A
— SLA At 7{9| RARSH HHE MR =0, TR Hefe

S2(0U HE

-

(Layer)2 dast

H=0i| 2loIME

BiM DHStAIE2 2 M 2f
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7lgt Conorng) |~ SEAE Z20 Uzs g S50 MolgAM Az 2 | 22 ClYE M=ol g 34N
nenng 0| 2 22 AIRY 4 QICHs BE0| U2
- N B o I Yo S2AAE| o EREN Q| - X3 4% WE
0f 20IXZ 4pM Bt0] FAE|T P30| YAE Sof= 900
T 0JAlo] B0 PHS 20| ZaFAE| B2 E5iAl7 |1
242 FSAF ZEAR
— OJUIAELS] StratasysAtoll 2lsH 7H
— R TRUE) Sefo| SHAEO|L YA YR LES | 2
-y Saff 2AIEi0f 92 ot BN
A | (e sed Deposion ~ ABS, E2jotl=, 2712 U0]E,
ol | e oo | -wBS BéASIg my £ 98 Wl TUB WG, | EapjRR BaeEA aa s
LES Enlst YR ASSPH| Z3lslof ol 3 HE0 5 | oi2] Feflel YRS AR Tt
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£X]: Custompartnet(2008, http://www.custompartnet.com/wu/additive—fabrication#technologies)
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SLA

(Stereolithography)

SLS

(Selective Laser Sintering)

FDM

(Fused Deposition Modeling)

%‘_______—) X-Y scanning mirror

- / / Laserbeam

Elevator smje-|

Build platform

X-Y seanning mirror
Laser beam
Sintered part

Powder bed

Powder feed piston
Powder feed piston

Powder feed supply
‘Copyright © 2008 CustomPartNet

Build chamber

Build piston

—_—

Support material flament A
Build material filament

Foam base
Buid platform g

Support material spool ———

Build material :pot:l'-__._L

Copyright © 2008 CustomPartNet

ZE X Custompartnei(2008, hitp://www.customparinet.com/wu/addiive—abricationftechnologies)
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m3D ZZIEj= O ZY0IEX| O IS SAkel THEOEH 4~ 7| 20 7[E2| 7

2lE] Mol F2F2 01E A= MY

—Games Workshop2 ¢17] Al Warhammer 40,0009] 7H%‘,E1 =2
Zhsf skl Ql=t], Y5 FAE0l oldd A AEFES
tlo|E & SRkl =48l AHE-Sh= AREI7E L Sl

—FAE2 3D ZHEE Fof AHilo] Hot= AHAl, FEQ A E AES AF
s = glom, olgg =+ AEYH AES 8k 7I¥Ee] DIY(do it
yourself)7} 7Fa3t R Hlo[E|E AH|AEolA HufjstAY, AvAES] &
Aol whet wEsheE JfEE S-S AR = = 7 AlA

22209

1
—

EX1: Printer3D.com(2013, http://www. printers3d.com/3d—printer—iiles/gamesworkshopwarhammer. html)

12! 3, Games Workshop?| Warhammer A% 7H2IE{Z 3D T2IEHZ MZlSH 2&

m2=0| 512IFZ0|A= Omote 3D Shasin Kanand2t= 0|22 3D m|7{ AM|Zt 71|
7} @E(Discovery News, 2012, 11. 13)

ZEx: Discovery News(2012, htp://news discovery.com/tech/3d—printer—action—figure—121113 htm)

38 4. 512157 30 WA 71A1Q R A= 04 25
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—AREAL ARA Y] B 158 H& 3D A2 ASH & 3D ZHEHE o]&3f o
A wA Fe = A&

—10em&] 7= 26492, 15cme 4029, 20cm Z7)= 528E8| 9] 7pA o]
A%

—3D I A A2 7HA= 3D ZRE Q| ZrRI= 227} 7|9 fEE A E AEE
Tk op el ARgAL AfAle] E 4= QlthE TS BRI s

m3D Z2IE AY0| 2EaEPM MFS D= 20| OfLZt MiZ2l 3D 2 HI0|E
oIS HestAu, 3D Z2IEIE o2 IZH ZF T4 QIO AR TS| FE
= H= AH0| EBicts S M22 el At HIELIA 2-E0| SESI US

(ScienceNews, 2013. 3. 9)
—Shapewaysgh= dA= 7felo] tjx}eldt A Z-& 3D ZHE 0 &7 A&
2 ek oheh, Abilo] THE cljel B T Aol 2 4 9l
Fote 959 224 nhl Efol s HHIAE Au (e 2, 2013
—o] Z-& AMH|AE Folf thofet 3D Z-E§ A o] A= 71] freg 31
OEL Aut tiFo] AlFS] A ol 4= Sl 7197 E2A |
D ZE A= FJAR] StratasysE @ =0o](RedEye)2h= 0|52 3D g
EH 3y AE|AE Al jled, FiQlolu 7] o] AH|AE o]&-38f 3D A
EHS sl M| o AEE BEel Fi AUIAS A

l

g 4 GEHH)
S ?\ R | | [uPL@AD
=
g S
Idea! Model your design. Upload to Shapeways. Choose materials

& get instant pricing.

We’ll fabricate your order with ...and ship it Your idea made real!
3D printing awesomeness... anywhere in the world.

ZX{: Shapeways(2013, htip://www.shapeways.com/about/how_does_it work?i=home—learnmore)

121 5, Shapeways2| MH|A JHEE
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—d|=ofo] Au]2= FDMA SLA, SLSo| o] 27]74] 5712 A| & Wiiak ABS
EetaE, EFE7HEY0E, UAE 55 E3sh= 15719 928 AlFshaL 3o
o, Az ol wet AlE Alkell= 3~59Y Thgol 8

=3D D2 At 7P| M= Z2ofofl &S 7f11 U A= 7|
—3D Y 7la2 501U & flole ZREES %5}74] s 4 AL,
A $ oA BhEo] ERlske Ak 7hsdt| ‘IH—r‘)ﬂ T2 AR A AR
—AIE A A AAE Alzre] of 2] ¥ WkEE 7] wiizo] 3D ZHEHE &
3 Al B8 A d4
S 7]E9] FaE AR 29 o] ofd 7 Rlof AlEs AR Aojul= 3D =1
E1Y] A2 WAle ol BRekal Astet nofS AT o 3] wieol| w44
Ql gAielol gAd == Qe s Ade Al
—A|Z8]E oA 71| ditg AL g2l vlsiM s ik 27F wAR o
2 gu7E A9 gl7] wi2el, dFrlEdt 2ol dRE Fob Hee Al 4
< d=mnlE 2 A o ok AR E =
m7HE DEHOIM AREE HMIZ0] BIHSIA 271== XtSAt LA 3D =Z2IH 28

A7t B7tetn U=

- 232271 A ZYA Q] Lamborghinis 23227} Aventador AAI& A2t
o 3D ZRAE S AR 7ol 48 B 40,000 2] wlgo] £REH 3
A& 204 529F 3,000 9 £ECE Y 4 S (HEHTL, 2013, 4. 14)

—BMW<X Stratasys?] 3D ZHEE o] &3] Zgu} HZS utSo] YAl gfelo
AL\ ® 5t= 5, 3D =HE 7|4 A= 8(Inc, 2013, 2. 14)

n QESFEERAAR| EADS(European Aerospace and Defence Group)= 3D ZZI
E{Z 0|0{H}0| =2 (Airbike)2H= 0|E2| ME2E AIX7HE SH=0{H(Gizmag, 2011, 3. 9)
—oojufo] 2= YAE gt QoS YRE 3D ZTUEZ 3 Hoj| Hojyl=d|, vl

ol #lg, M, SAIE "= w0 2T Ao] ot A A g & FARE

—JHou AR Ee R J% 719 WHEE} 65% ol TH= AT = AN
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EX{: Engadget(2011, http://www.engadget.com/2011/03/09/eadss—airbike—is—a—3d—printed—nylon—bicycle—actually—looks—rat/),
Airbus(2013, http://www.airbus.com/innovation/future—by—airbus/concept—planes/the—airbus—concept—cabin/future—technologies/)

T2 6. oilofdo|=2] 2&1t oflofHA L] 20501 744 IRt

>
:LI
l_O

M= 7|9Ex 3D =2

E =

*o"’.*_*% Sofl Al 23t L2 + US

-9 & Sof At 25,00071& 27] EFe2 AAsfoF sk 712 Alsol #
24 e A et Al Alx d7HE wetotok WUF 3D TR Al
< AAtshd 10071 B &=rt Aibel A7) a5 & 5 1007 S92 +71 &
T 3ud = S

—IESE 7] &0 3~47HA] TARRIT Ao 2Rk SAIHE AlESe i ohefR tAt
A e A8 27 Arlshs A 7hs i
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3) M =% =& AR

=3D DRIES =2 Tt Stofl SR F2 MAU0IA HEE|m IOt 3D ZRIE A
At HI{7 [ 2401 MakerbotO| M7ke TRIES SAISIEA] JHRI0[LE A7 (2oflAo| &
20| B7ke &Y
~1980AthE 7197} Bhan, HRE FHOR EHld 3D TP 27] 7t

Aol 4= gk geof 93l
—Makerbot2 Aulj7} 2,200€8 9] #lZ2|A 0|8 (Replicator) RES ZA|3H O
o, ol2} 3 14E 3D 2AUE LEUS

—Makerbot®] 3D A7 = 5~20cm? 27|98 SAIE A% § o] & YX|d 3}
A= A Fu, 3D ZHER o] TS 9o ol g EA2} TUs F

g BAES vEoll= Ak 7Heet

—Makerbot-2 3D 27 ¢} 3D THE] Q] £ A AES A3
& 7h57] ok UWRIER 3D ZHHS B83 4= 9l | Ao 7|y

~314) 7144 3D ZTE AL 27] WAR, Makerbot-2 20124 A 7144
3D ZE AJF2] 25% 7HFS Hask o

m3D ZZIE= MIYolA SHtEtol Sl LiEte] S21E RIS & | ol S22M, i
Lol &S, Hxistel 221 HKS HAEIZ FY
b 7\2A0 SEAN AMIES A8, G4uE FF, USB 28 Ay
2 Bk 5 vhabel Mugrolnt o4 Hel B H) 3D TS AL
w=57|, X0F OfF § oI HojiA JHel BEH KiSo| M| Test S 5

Aoz 3D ZZIE| 7|80| AFRE|T USHIERFA, 2013. 4. 14)

—dln=.9] BA7] ARSI Widex= 7j¢latct o2 3 meke 3D A7y & 2
a3l oA grEshe =S ARl Aatstal oS

—UEUHEY HAV7|E AR tfi ojn] ko] Ql= 324 CT, A|2H& 3D
2709 53 AAs iRl 2F 00 W= AlES TARIsH | gola A A

S

m 0|z 200 3D ZZIHZ M|EZE &0t 25 213 &7|

o2 7|tiE(Explainingfuture, 2013, 3. 1)

—%& University of Toyama(g1lIAk#)2] Nakamura Makoto(ﬁﬂﬁ* WA=
Aol Ql= Nl22E 3D ZHHE A= d 433, o 7les U, 38417
H QT A7E Ve % & AR A%

—AFA7IY AA2AS W= 3D ZHYHS AMgstE AE Hiole=Zd
(B1opr1nt1ng) g1 B 25y 599 Fraunhofer dG-40A4= 3D =g

ool [e]

ol
Zlas olgdl AT EEE e H AT
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d rlr
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= 0[Zd0] gle, olof w2t MiA| Z=0lAl= 3D Z2IE 7|=9| &d3tE flet &
7|2 MEIaE MM XS FRIGHD QS(ScienceNews, 2013. 3. 9)
—nj=goA= 3D ZHES B Alx File #hr] Hsl NASASH =15t
At (National Science Foundation), =FHE o JRJAMREH O] AR Yo =2
20124 8%, 23}o]. 9] oodiElr%(Youngstown)Oﬂ e PAT A= DAL R
4 NAMII(National Additive Manufacturing Innovation Institute)S 7114

~NAMIIE 8D 2R 7|42 493} ojste] A io] =aish 2% A2}
AxdAEe] 3D ZHd Awe} 7|715 Aldel & & e T Z2OHS
B CEXISE

—FHATHEU)2 A Azl & GDPoJA A|eH= H|S 16HAIES 2020
W7HA] 20 RIE R Zof&e)y] S1at o] ATOR 3D LY 7|42 =
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m3D Z2IEQ HE AIE2 i E2 JEME 20|0 2482 48 Aoz Y

(Wired, 2013. 3. 21)

—3D Zelg M 714de A Wohlers Associatest 3D ZTE] AJA2] A
%3745 (CAGR)°] 2011'd 299 Al E0] o]2m Qo Rtk o] H: 3L F
A Aoz HA

—Wohlers Assomates— 20151 2 AlA 3D A& AIRHED ZE AlAE T}
= Ao 379 EEfof gL, 2019d o= 65 2 E dojd AR Ay

—-3D =g A]xu ISHAIES A&5l1 9= Aoz oA Makerbot2 4=
59k A7t 15,000t9] 3D ZHEE #rjitka st oF of 7
w4 2,002 2 f2 25 F w19 2,000% 22 ol2= Ao
= YEhe

=

£

o
£
Rt

2) 7H8& Al W8 71712 ARRE 7/ miAle

I:L OHADOE AIEHOf| S&F6 MEst 3D Z2IE{= 2RI0iCt 3D ZZIEE ZHEE
I 7HRIS0| &g 3D Z2E 7|&2 AEst= AlLIZIRE ol&s THELD U=
~Gartner+= 2016W 73] 7|94 =59 1145 3D Z-E7}F 2,000€8 o|ste]
e AR sl 9lom, o] A9 1/4dE 3D7} ZHE7F PCEOE ¢

AP A= Alolekal E4(IDG Korea, 2013, 3, 29)

—Makerbot2 H|A34E 3D ZIEQ] FEZE| Ao 2(Replicator 2)& 2,199
9] 7HA o] W o}, o|n| 3D ZHE Y 7} st g& g ZFPEIL e
Ao & et

2Lt MEIHES HAIZE 3D ZZUE7} SRy ’él"'DH:f StOi M2 251 U= A3

A DelHXME SeEXlE R Aoz MY

—Wohlers Assocates®| 341 Terry Wohlers+ KinkosU4 Staples®} 2+ A
o euA HiEof AH|AEo] AA|E 2dS 7HA TS 3D Y-S vy

Ao 2 qAsHIne, 2013, 2. 14)

—2012¢ 1249 StaplesAt= 3D & E A|ZAF] Mcor Technologies?} A k2
W vl oA 3D 2T AH|IAE AAE dolatal W3EgH(Ine, 2013,
2. 14)

—Wohlers 217g-2 E3F o] & AB|A7F A28 FE O] AlS ST
AP, ok A= 22 WA 7|dE0] 245 3= Aol ofdet A&
A ThdS ek 3 AHREo] oS WE dhol A9 @ uj A Aol A
3D ZHE R ZA] AEFS Al Jo& 7 4 & AR AYEHine,

2013, 2. 14)

AoZ
S
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—Gartner?) g4z t]dlg el Pete Basiliere= 7] $329] 3D ZdE 7}1A9]
w27 ISIEAAT g0 RE oiHsl Hekanke hAoleuA "t
2l 10098 Hww AF 2= ock ) g A 7hHo] elstE|delE 3D
ZaEE 7a 47 olgelel anlA 22 do] 13 Aol Wis
(IDG Korea, 2013, 4. 9)

3) 3D =g &4Jstof whE Fakg

m3D ZZIE 7|&2 o SZ10|EX| AAlot TS =~ U sHi=7| W20, B7 172t

2 bl et 27t M7 1= U=

D ZHH=E A& 7Hset 7] HAR s Qe

A2l ‘DD(Defense Distributed) 7} 27| A% g}o]

Sl=5) =gho] A1 -2(IDG Korea, 2013, 3. 22)

—DD= AF7HA] F2 F719] sy gAsef 22 B2 3D =9y & 4
U= AAEE Nt d 2FANE 77] A goldAE FSchHA AA
7] A&e] 7Fssixl A

~3D eI} 7)40] F43) WS 72l AYAEA 7] 7 % G 2
Sjo] §% wotdl 4 9l Aolehe o7k $48ha glizu, Stanford Uni-
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