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This paper describes the development and applications of the three-dimensional printing (3D
printing) technology. It first introduces the basics and the history of 3D printing, followed by an
overview of six currently popular 3D printing methods, i.e., stereolithography apparatus (SLA),
digital light processing (DLP), selective laser sintering (SLS), laminated object manufacturing
(LOM), fused deposition modeling (FDM), and powder bed and inkjet head 3D printing. It goes on
to describe the commercial and library applications of 3D printing. Specifically, the concept of
makerspace and the potentials of 3D printing are mentioned in different types of libraries. Finaly,
the limitations and challenges of 3D printing including its impact on the environment and industries,
ethical issues, intellectual property rightsin library service, as well as the training and consultation
needs of library patrons are discussed in the paper.
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i

o

A > 3D HUEN R = BRENE - 3 AT (B4 ~F I EN AR E R 28 By BN SR 4R
F > 3D FEI% (5 DL AR RS S T A B R A YL RS T ] R BB - R M AR g M B Y U7 U LA
ARy RSk - T ENBL ) ITHSHY B ACE i - 3D FIEIRCIT Y PR %% f LUK 3D FIENHHY
Tk BERAR—KEREET - EESFHEAEG o 7 3D FIEIAY g - FE A FRER L E
B RHE ARG S b — AV E R A RGBT PUJe R 3D S
A E Y R AL FERHEEMNI TSR RE - HEAEGHERE T EE - BNFS
[ E 85t HA AT [ 3D ENFRbE - HEH H & H 22 (makerspace) fik#s > A #:t 3D FIIE1TTHL
AR RAEE e & ¥ 3D HIEIRFHIFR SR ELL N - ASCHH 3D FIENHYE 75 B
SGE » /r4H 3D FIENZ B - QM /47 3D FIENTEAR [F] g 6y e F e - HAR G/
41 3D FIENEE FEEAY e e - Pt E S FEES % -

2 ~3D 7 fp = HE

3D (3 dimensions) Xi# =4t - EtEHE (X #) -~ & (Y )~ 5 (Z #h) ={E4
FEFTRE R HYZ2 [ o TEARSEHT T EN R SEEEAY /o GRS 8 vl 15 R Xl - 4RTR T
Y il o EIRAEREH SR BRI ENAE AR R | > EH 2D SFHEFIENEER - i 3D FIEIHIZE RS0
T ETRER Zgh > M T e RSN RO R R RO — g — e e BN E RS
Y (R.F. > 2014) -

3D FIENFTERALEY 2 J@ e B H F1 07 20 OTAE Rl Mg Bls (5 ASLE 5 additive
manufacturing ) » B4R 8L Y T ECASRE | B (subtractive manufacturing) FH¥f - Fif
SRRCERLE - BOAVD ~ M - S AR RAAM RN BRI AR - Ha)EEEn o AR S
TSR T » —EGERMRIRE  MIEREAI R EREM L - 1 ARl %
TR E e MY » 1 H R ZREE S 3D B - i@ E ERRE e B A - BEARNIE BT
GRS BRI RE - AMEHERIT RS - (HEET AT LA 2 Bk AR TUARRS] - B
PENRE S A 5 > WRE R A E RN S - WIS HA R TR A (it
2013 ; R H > 2013) -

LRSS > 3D FIEZ TR AUl (rapid prototyping) HY—E o PR AIHYES
AR TAEFEHBEUAEE FES B > hEhE T oei - B8, (bt > 2013) -
PR B AT 2 4 0 iR FLRE 4B E] 1980 4F - HF| 2009 4 - EEM R E
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( American Society for Testing and Materials, ASTM ) B EHIEX HfEEEE (PR -
2013 : FRUHIPF - 2014) - 1980 4 » H AHY/NEF5 B4 H WA A1 O BB & 7o HY PR Ay
HAEEE - Mt REE LRSS e B EAERAE - WS BN HFEAR#EA (P 5
#i » 2014 5 BARRHYATRAE] » 2015) - G FIEIGE B PUR A FTEHA] - B2 1986 FH
Charles W. Hull Af#g AV YEE BT A8 A B4 i ( stereolithography apparatus, SLA 5 18]
REfE ~ 0~ IE > 20145 BRIFRHCARAE] » 2015) » ftt thFEEIAITL T 3D Systems A4 =] »
ArhEE T STL A8 A (B {EA& & o B Bl i A Rl T ¥R - HAiZEET% 3D 5
EIfy CAD/CAM i AG & 2 IR 48 20 ) - [F)4F > 3D Systems thfEth 75— & FIFH SLA £
flr s P IRt SLA-250 - EFE R SR Ie B E R HER G E - (B EAVFE A T AFRE R
BIR R R LAVES (F/ 3% ~ Bfk > 2014) -

1987 £ » Carl Deckard $i2 H{ #4555 Bhea 45+ fi7 (selective laser sintering, SLS) E 4|
BREA - A0 1989 FFME AR - i & HAREH 3D Systems /A EJHUAS < 1989 4 » Scott Crump
fe B Al E R R BT (fused deposition modeling, FDM ) » 317 Stratasys 72 &] (BR1-5l
%> 2014 5 Fi/0EE ~ =ik 0 2014 5 BHIERIECATRAE] 0 2015) - [F4E - {fEEIRY Hans Langer
AT BEOS A H] » 3%/ 6] FH BTN SHRess sl AR i (laser sintering) DL & /&
SPBEGS (direct metal laser sintering) £eff (BEJARIECAIRAE » 2015) -

1995 4 » Jiff 24 B T E2 59 Tim Anderson Eil Jim Bredit 7E1E S E1F5#4% - 3in—(& Z & >
{ES2/KEE A ENE — @I R b - 752 T 3D FIEN ) B e EL T - WS HAF] -

"3D FIEN, WA EHUR TR AR T AE {45 o Tim Anderson £ Jim Bredit jt 1997
FALAINL T Z Corporation - {HAz#%Jfr 2012 4% 3D Systems Ui (FRLE1% > 2014) - Z
Corporation 1F 2005 FEFHEH T — S SfaE 2 0 3D EIZFE#% Spectrum Z510 - 3% 3D 1| E]]
EHE T RO (F0E - Bk 0 2014)

AT4E 3D FUENAYUERE - H o — (B RH - ZRBHEHBEEN G EH]  KilofEst 5 5
—{E B T A2 SL B Y Adrian Bowyer - {tflfF 2004 852 RepRap H 3 EHE » iEIHETEH
B e S R R A BT Rt T 2 LR R Y R 3D EIERAE R AT HoRG
BERG AR Bty - =80 DL B e B B AG HY M T AT AEAEE | - Rt —HmHY 3D FIENHEE
RE (BRBHARA ] > 2015) - 2007 4 > Shapways IR > L —(E R FEAHY
3D F gkt & B 5P a 0 B PR EE AL 3D FIENAR - [FIRF iR fh4r B2 - 4R
3D I IS i Bh 50 P 2 e s 25 3D A it 78 AR AU TR (PR 7 > 2013 ) - 2009 4 - Bre Pettis
B3 T Makerbot » 4K T Fif il RepRap BRI - DLBLSE K e # 55 FY = _EAY 3D FIIED
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s fflEA (522 F)L 2013 4% Stratasys i 5 R.F. > 2014 5 2/05 ~ =ik » 2014) - #£ |
AHETTZ T - FOREE S BT A Y 3D HIRM - TR REN - BEESEITRE - B
Al AMTEZE A LLE S DIEBAMR R - HAnE i iRy = B AT o TEaeat 5k
3D FUENHR Rt —Iie " X AR RSN | AT ¢ FI4HY (KURERN) FESEF RS 3D FIEIRY S
BREE=RTEEqG thit " #hE#7{k ,(“The third industrial revolutionary”, 2012) -

% ~ 3D 7| 6p #4T B AT

3D FIEN ALY AR & = 05 - A2+ (DFIA 3D #ieide » —fdmd &y STL
T (QEKHUI R AR STL f&#i# %y Geode 1 ;5 (3)KF Geode #&ii A FlI A% B 4G El1 44
(chiayingt » 2013) - & 5% » EHE LB BB ETEE (CAD) AOEITE ML
fiH 3D MEAUEIRE o AR S TR S B AR 2 3D @RS - TR B RS
W AutoCAD -~ Tinkercad » [fi —fCHE % ~ A TEZRIEREESIA - RESE R
7y b1y 3D BLEEES 4 SketchUp ~ DesignSpark % » 7] LUF| A 3D i BB RV B #S
YT > HUS S LAY 3D AR - & RME 4 EIERE 26 T80 A B CRIRE E8
= o {H B A E AR 3D BAERE RS AT 3D Systems Bl 88 tHAY STL fE A8 -
2R [ E DI Y] R o088 - 16 3D ARy STL [BIRE#ET Ty A bIfE > W%k Geode »
Fra8 Geode i /2 B E /] (numerical control, NC) ik fir (S8 V45 < » #5555 2 £
ETE-EEER XY B HeESHERE - BEH Z MiyEfE - EARE - RELRE
fth S FEAH B HIE N - §1% > 1 Geode H 2l 145 3D FIENHERITHIE] » B AT HAR (4
AR (PRIGES - 2014 5 FAJRRHS ARRAH » 2015) -
3D MARE A o A =RE - EHBERAEEAVERE - 5% RHE¥ENZ CAD
(computer-aided design) #1A8 > £% " SRS | - B8 T B 4ERF S WIS RAG MERY DR
FRMETT EE fnBA 3% - REOMUERET ~ GSRERRat B M Y R I o i B R AR AL - 2T F AF
R A T~ B EE FHRHZE 5% - DL POR-E ~ Solidworks 55 55 {03 5 B2 CAID
( computer-aided industrial design) #jg > T El CAD R[ERYH FIE N EAE S48 T 5.
W8 H Z EEE S HTVDIEE - 280 CAID 81 CAD HEZAEMH O &RIHES - AE - Efh
seETE g Ju Ll CAID iz muia Bt @ - FF-E LAZATDL CAD MEFTIE S ST B 5y
o B LA Alias 2 Rhino Ry {03 - f{&—7#Z Polygon » XiE Ry " % EIPER - 1
HR AT E I 2 fa - Polygon 38 #d F R & - Ht Polygon #RAEG R T A
(polygon mesh, #&i&¥¢F: ) BIHE A EAY 3D AT BEI& =0 LA FTARE > Fr LIS e BT
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FLENH PRGN > 5 O & B A S T A sk AR 2k e 17 3D S EIAYaEat (— AEkatE2he -
2013 ; FHEI TR SIS S IS ZKETE > 2017) -

FESNENE o 5 E - H AT > T Y 3D ENRGEA SR FAYSETp ARy - EE AR
TEAER ELEE MO P (BRI JT 3 - iR (2014) 2 JH R AL R SRl = K08 < Ok
IREE ~ FEEBANE LU R AR & RALE - AS4E H AT 7 BB R R e IR A DU B
BEADE - SLIRENAESOLE LIRS - BB bR « BRI E N RS L e BT

GRS © Bh G R ADE N B R IERE RO Fo b PRIE 2R 3D FIEN » DUF /82 Rl pl B R AfT

— ~ HIREVA
(—) HBELIIEEEEY ( stereolithography apparatus, SLA )

SLA Feifr DUCEIURE RS B & SORE Ry BRI A S SO I B B (S 88 LU A
JERTERS ) R RINRE RN RAER RS L - TR - (S s R B AR AR R S
HEELTEENIE  PRELEE - TR E SRR IR S S R RIRAE - B —EEim
E{ESER - Z ST TAEGE T — @R EE - b - B — M & E bRV - RE b
BlE HEE —EH RS - BROVRINGESR - FE(EN B R B EER— &
b A ERDER > BRIV B Kb o A1E 1 AR OMOEEy > 2014 5 BEJRRHY
AIRAE > 2015) -

SLA #6550 Fole 2 T 578 — Tl e B P B2 B R Y 3D B[R Y T8k » 2 i
FEREAIEMT (3D Printing Industry, 2016) - SLA {ERflTFF (b - FHHY G SR AR ARG T P
N TR ¢ AT HL IR By B B R AR RN R RN o BB LR RtE (A
HE > 2014) o MR SO & M 480 55— R RFIENTTE - SRR ALY FDM £l -
SLA w] it e » EAEE AN - EREECFIHEAAY AL > B FDM algE & iR
AR SRR ~ AR - By & A ESr - REMEEHE (ALL3DPR,
2015) > SLA B & BHEE EORE S - 45T RERY L3R ER] (FER=E 071> 2013) -
Formlabs Fr 445y Form 1 By%6— G M SLA FUlgHyENFME - Ha] LISIETH FDOM EIZ
PP A BE 52 I S (AT BB it ity » AESNRURTER BN Btz {iE A FDM Beifg e AV Bl 5 28 - BE
b > Form 1 (Y& (5 (3 H H H P (8 AR A4 RHE SR AE AT SR AGHOI 1% > 2 — i IEl & 6B AT e AR IE
AL > NEERRR ATsE @A Z E &S (Griffey, 2014) -
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S EEN
Scanner System
p
EH
Laser Beam

I El{CHifa 2
Layers of Solidifed Resin

Liquid Resin

MR RE T Ba

M1 LAl 7 LM
Bkl  EllZ2H The Free Beginner's Guide: 3D Printing Processes, by 3D Printing Industry, 2016, Retrived
from https://3dprintingindustry.com/3d-printing-basi cs-free-beginners-guide

(Z) gieB(LRI2 (digital light processing, DLP )

DLP B SLA JFEIHLL - FEHEA R BiiffE - (B DLP AESIEN SRR - 2
REI R @ B BB HHIR AR EBUEAE ¢ T SLA AIZ &M N - A& alE
KRB R - Y DLP LA @ AL 2K PR CEUGAG - B DU T 51 ENRG X S22 fhg 8
HYR RS BUSTAERI AT » sl D ADEE S - Eofmfam e B SLA 2 - HZEE R DI R (3D
Printing Industry, 2016 ) -

WA (5 H e IR B IR 4 T R E] - SLA RS SHOUR B R RIER T
DLP R FHE 88505 O & R i BT i o ] B R R VI A L o 3D AU [ 48 Ay
V@& R Ey 2D B R BB &Y b —@R%%  suk EEEayE s his —fE
PEHEXERN T RESFEEFRE - WE 2 Fror (FERHCARAE » 2015) -
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TR SY)
Photopolymer

TR
Light Source

SEE=E

Bl 2 #cik 52T { R
BRIACE  Fliz% 8 The Free Beginner's Guide: 3D Printing Processes, by 3D Printing Industry, 2016, Retrived
from https://3dprintingindustry.com/3d-printing-basi cs-free-beginners-guide

(=) BB EETELRS (selective laser sintering, SLS)

SLS Wi HEE)E)E (laser melting 3 3D Printing Industry, 2016 ) » ## {E K281 SLA #H
OL - 2= B AT U KRR & 7 T e (PR > 2014) » FEEMERF BRI B SHOE R - (&
i lE - SEEFHNNESHR > £ Ve LR EREFRERNE S - BEE
FTAEML Y& A E—BIREAE SRR > SOBE S AT K & BRI R EK
B AR SR e AR FF SR AGIR - —EiRinse £1% - RIS EIE R T F Z
W TEG - BETRRE IR R - BEE KR - B LB {F E EY R - pledd
% AR 2L B R (T T EE L7 S 1 MR 1 > RIS R AYE & > W8 3 i (BRJRRHY
HIRAH - 2015) -

SLS #y AR BEAE R B & R P8 > A SLA — & H PRSI SN - BUR R
TR &E T T (BREELE > 2014) - 5551 - M AORERERER 5 B RRENVEE
ORI RNNEAEREAT ARG - I — P BRa BBy - R EGhEE (Mo - 2014) -
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EH
Scanning Mirror =i Roller
17 S St >

Building Platform

Piston *

P S

B3 EHBMETHESTLH
Bkl  EllZ2H The Free Beginner's Guide: 3D Printing Processes, by 3D Printing Industry, 2016, Retrived
from https://3dprintingindustry.com/3d-printing-basi cs-free-beginners-guide

(M0) ERSEES (laminated object manufacturing, LOM )

LOM 24 B 2 A BUSRBAYSEM 4ksE - BB - [E0E - &BE% - BUERBE
OEGIRRE T I AR - B EBERINEES & - VIEISs B SEM T U)E] » DLalFHERY 5K
HERER > FR R AR D) B A SEM B R G IR — R B R R —
{IESE A JE RE DA iR HE S — J@ N Sa M » 28R SO D BR B B8y - A0 4 P Bkt
i 2013 F/DEE - =R 0 2014 BAERMCARAE] 0 2015) -

LOM #UR2 38 & R R ST HIENYIRG HI R - Rl B iR i e R 55 o8 SO 848 1 - RE it
Hit LOM ReiighhihR & B E - FEEHr RT3 e - LOM KR A aTaE i 2wk (#5/0
%~ ¥R > 2014) - Mcor fiiHiE > Technologies IRIS & LOM i {fiHYEIFE & - (H—&
FE R 35,000 EIT 0 MR AEE ~ &amE Ha¥ 0 BRI EE i EE R R PT
E - B LOM FIENHERY (E$8RE S T [ » E AR I A R 5E Ky [ 5 88 =5 8 ( Griffey, 2014 ).
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Mirror
4 5
LOM 4 Laser

] Sy
X-YFminE 3 .

Part Layer Outline & Crosshatch

AR A B

. 6 Layered Part & Support Material
A :
2 H
Heated Roller < ———_ .

™ e _O FH i1

7 Previous Layer

Tl L}"//r/ 8 migsEHies

1

B L EE
Material Supply Roll

1 J Waste Take-up Roll

B4 ERFHEUALT LF
BRIACE © #liz%E Laminated Object Manufacturing (LOM), CustomPartNet, 2009, Retrieved from
http://www.custompartnet.com/wu/laminated-object-manufacturing ; Laminated Object
Manufacturing, Wikimedia Commons, 2014, Retrieved from
https://commons.wikimedia.org/wiki/File:Laminated_object_manufacturing.png

— MENEE
(—) BruLEA A (fused deposition modeling, FDM )

FDM ZE & Rl A % £ 15 4% 5 2 ( fused filament modeling, FFM ) B {5 4% #4784 (fused
filament fabrication, FFF) » &4 [E 482 /& T 4G FOM SAIREE » (%0l [ 3 B
JEFZMIEIN (REF - 2014 5 BRIERHATRAE » 2015) - FDM Frek F YA DLEREE P A4
KR T 41 ABS fifig ~ PLA BBz - [EREEUE S - FIBEVETHE - KA RHInEL 2 F R asIR
RECAE R H 2 > AORLBEE 1R TP ROH G - B — BN se R 1% - A\ Z MiEE BT ECNRE
HET—E - A HERERGE R R 3D EHgRm  2E 5 Fs (BRRERHCAR A E] » 2015) -

SETE 7 A E B AT A bR R R THY - —fEEE 3D FIENHAE K 2 ER 15 — TSR

(FRIHIEs - 2014) - Griffey (2014) #3% - EIEFENAERE FOM /Y 3D EIEM - A[5RE
MakerBot Replicator Mini - Replicator ( 5" Generation) [ Replicator Z18 » = &l g =
hee ~ RPARE - iR [E > %% 7E 1,375 5T & 6,499 £yt 2 [ - Hef - MakerBot ] =
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BEREA > SR SRR Hias A BT E B A - (BEkEE R MIA R FBIRIES - ERHREME
FIFEIEHBE AL > (EETIHERS LulzBot Y TAZ 3 > [RGB i BG #R PR BH B 3L Y BH 3515
2 (HEEEL S 2,149 =0T » A HGRRLZ FAIEISIENI 2 - S EEGIER IR - &
MR mIRER -

#A
Filament o
e INERIE B 2R
o Heated
Material Spool . Extrusion
A AR B Head

Molten Material

BIERYEER

‘ '

Solidified Model N
oy gzt LAFE

Platform

M5 Gmpafsa7 L m
LRlEE #1328 The Free Beginner's Guide: 3D Printing Processes, by 3D Printing Industry, 2016, Retrived
from https://3dprintingindustry.com/3d-printing-basi cs-free-beginners-guide

(Z) ¥FRIER 3D 5IED ( powder bed and inkjet head 3D printing )

SO Ry B £ JECHIIEN (plaster based 3D printing) - 5%t » £V & L5l E—E#R - 40
O WE &8 BES > EIEEEEE AR - EHEAEER R
S BERAE L - AREE LIRBIEE SRR BRI 2 60 KER 2550 - dfE
6 Firo - iEfEACE T AR E BEI R - RETEM R DR O HI B Y]
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DFr A E BRI > NREZE EEARERE(EREH (V% 23k
2014 : BHIARHSCAIRAE] - 2015) -

Inkjet: Binder Jetting

Bl Inkjet

hARRE Printhead |

Leveling Roller RhE T
e <+ Binder
Powder Supply Feeders

512

Powder Feed Piston Build Piston
AR At RS mEEEE

W6 # 4% % 3D 7 n L H
BRI © EllZ2E The Free Beginner's Guide: 3D Printing Processes, by 3D Printing Industry, 2016,
Retrived from https://3dprintingindustry.com/3d-printing-basics-free-beginners-guide

# 3D 7 fp = & A

AT B5E 3D FIE BAR R FRIR AR ERAEB A - fl40 : ZEERGEES
BT > fEE 10 @3ITEIL 15 PRUESEATIITEAT » H P —(ERT 7T B EE b 5%
3D FIEN > 523 3D FIEIE AR EE 3R E BB SRR 587 ¢ H AL E A AE 2013 48
2 AthAaAn TRl Esk SR A HE R AT E > 2 B2C (businessto customer) 7 fn L&
A GBS E S DI B TR E (AT R R T SR T on bt
RIS T BFASE - A6 F 3D FIEN iy A A an iR AU SE © o EHY 3D FIEN S AITE 1990 4 (R
sBREy > R BRI E £ 3D FIEIRGTHIEIR - HATC G 2R ARy 3D
BNt > R EHEREMYIEI SR & B4 (BERERNEE - KFRIZERVZ ) fART
& 3D ENRME ¢ WrBUCAE 2013 FEMBUHER T > EMTEELFARELEFET
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fipBhBLiE S Sk e 3D HIEIRMT - fESHfiy /KA - WEkfE 3D FIENRIfrfIias AR i il
REmSEA R > BIREF TG — a7 Hy 3D FIENE KA £ > FhlHESERRE - BEK
SRR HETTZEYBENAL 3D FIEEREEATIT S ¢ R RIS AE 2020 FEEEE Y 1,000 & (H
fig2 3D FIENHIRIE A - 178 3D FIENNEES - BBUT H ATt dE - REEAS =T7E
T Pl eSS 3D FIENF ~ Al 3D FIENFESK ~ /b SE B B s
B (/RS G E A 3D IR FEM: (3D FIEIEFR#E - 2014) -

H A 3D FIENEZ e T3 ~ Bd ~ ARG B3 ik > 3D FIEIRFAHIE AR - th
oy Ry SUEBUEIRTS - R ERUSIRE N BERISIREE = KA ¢

—  SRUCESERFS

BEHAR S (A 3D FIENHL o f (it B R AUK s Z M sl B b i - P10 - FEHE S -
R E A A 3D BRI S A AR EHE - S BB R EREL - 18
Tr1sEREHY 3D BALE (MR - 2014) - 3D FIENHE A SRS R B BU R EESRATTR Z1F
2010 4 - 555 — i fsE A 3D FIENFLffir Y #0R & /<5 Urbee [ ti > FLECHE Ry A S SBLY -
B 5 Bl H g S AT SN B 2 A B A EY 3D FI N3 4 Y FIF T 2 113 AN H
HLAEEHL - HoH AR rl 2 30 2 2 0 - At - BRRAI i B anf 4l Nike B2 Adidas > 4]
T A 3D FIENSUEERL T » AR IR E N = S F B LAY & (B0F 8 > 2016) -

3D FENFEALE B th A Bz K A > H AT 3D FIEN{EREE ERYEIRER AU R
(1) BUS T omrRyBhE R © S BEE Feses Ebe 1o - ERPREEANSTEE 3D FIEIFUT -
TAERE o AR E FE L BIRYR BAHSEEL > DUS BT 08 (2) BEYLER 2 BE
pE% © (3) fesMEtE A 2 8E © (4) FEYLRAERRRNE - PIyEl /& B /K
HEFHE (FEHEH - 2014) - € LACERT AT > 3D FIENHY M E ARG R m] i
TTAEWHIED - BN - FEABE<HI - fiLf> 2B EE I S BFHY Organovo /=] - £ 2009 4 R[IFH 5%
i 3D #5 B HIFA% NovoGen 3D - iS{EEIFRMAVEM EHEME S LIS AR & H
AHY AR 5 K T OKEERE 5 (hydrogel ) - &S 3D BB R Rl - pRIFIED L FZ
B~ LA~ EF R EAYHE - BRI RARRESIEN 4/ N IR B (FHLLISE - 2013) -

FE R an R T > 3D FIEN ] DLge i Ry B} - BUE Ry e hh > BIANTEEIAE 2011 47
FLENTEEHEE —& 3D Fyre JEIRM ¢ ifi 2013 4 12 F - PuHEAF I UHE H AE RITEG EN Y & bt
£y Foodini EIFA - S ides B TU(EIEYS - i A [E &b - BN U R RS EEEF RS T
ER R ERY) (Bl > 2016) - HAT - 3D FIENTA&ERE R IhFIEIRER (37557 ~ L
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B~ CIEHE ~ WOl ~ SR~ HUERdn (852 ~ E&fE - BiELD) ~ TR (BR ~ /N2~ iR
FEn (ZKELE ~ KSR~ B KRARREEEE ) ~ Wi (RENIREM) B8am (4)
g sl Yy ) SFRA R (15177 > 2015) -

— RERENEERBLOE

S—H 3D PSR BIEA RS BB R > RA B 3D FIEIRHHYE P2 E
5 3D FIENELRE 7 2R B E & 3D axat Al e B LA MY & A - B0 3D Systems
NEEHE PR T ok e, § 3D FIENRES T % - (ERERE - R - AR - T
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