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(—) TfEEf#Er(Workshop)

E AR HER 77, € (American Society for Testing and Materials, ASTM)#A
2009 FERY 1715 e Bl (Additive Manufacture, AMVZE £ > FHAEEE AM FEEE(E T
V&> 27 B B MHREBRE 45 B R 43 BI4E: Vat polymerisation ~ Material Jetting ~
Binder Jetting ~ Material Extrusion ~ Powder Bed Fusion ~ Sheet lamination ) Directed
Energy Deposition ©

2 B K& - St iie R EAERAM SE BRI T o REitht e & 2347
HIRT—R(4 H 23 H) > %5k AM LiEsfane - HLUREHBRRE - (A EM:

TR 0 Ry NYI £ T -

® Fundamentals of 3D Scanning and 3D Modeling

® Casting Processes and Materials

® Fundamentals of Additive Manufacturing

® Making the Business Case for Additive Manufacturing

® Metal Part Fabrication Using Additive Manufacturing Technologies

® Regulatory & Quality System Considerations for 3D Printed Medical Devices

® 3D Printing in Hospitals: What You Need to Know

® Biomaterials and Bioprinting Fundamentals & Applications

IRBEAFTARARE M3 e R K - AFT A7 N BEEFEZ)I Metal Part Fabrication
Using Additive Manufacturing Technologies T /E&]&mer -

Metal Part Fabrication Using Additive Manufacturing Technologies T {F&&m&r
SEEM B TRk A £ Edison Welding Institute (EWI)HY Frank Medina » {2 EWI 7K4~
LS TR AM 520l £ - GER Arcam A F] - 1T EBM HYREJE RS R
p%t - BASENeEREEREE B KBRS - SBEERETNENNE - &
J& AM HIssR it ~ FEE RIS ZE BRI & AM J7 AT ERER



AM {8 B0 5 ] DR A S s {1 Y oA A2 EE 1] R 28T JE IR (Geometric
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KAM 5B i o FHUERAH R 800 (58 Ky 15 {5 » 4HEEHF M (cycle time)jal/)
Ry AR —2F o HAth A0 2 (Pratt&Whitney) ~ 253151 (Rolls-Royce) f2 22 12
Tt (AirBus) N EH THREE AM B4 EERHE B E] -

HAi<&E AM B2 a0 S5 A BE (pattern-based)  fi]#%(Indirect) 5z E % (Direct)
% BAVELE T NS 0 BB % 8IS Y (Investment  Casting
Pattern) ~ WDfH§E 51 (Sand Casting Mold) ; [ERE 7= CRIE e UM B RE
fF FHEZH SO FRAGHE] TR RSOETRE - EHR S IR
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Haz 7 U E A S PRALE SR (powder-bed fusion process) ~ E#ERE &I
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(Z) FREHEE(Keynote Presentations)

1. From Hollywood to the Winter Games — Making Additive Manufacturing the

Competitive Advantage for Innovation

[t Stratasys Americas EE5-% Rich Garrity 5[5 » 555 LAIKA &R
JRAULEES Brian Mclean J EBISHAEE RATRL fiT4CER Jon Owen &iHA AM TEEfEHY
18 K BB EHYEA -

LAIKA /A Brian McLean 254 55308 AM FH7A 3D B2 " Kubo and the Two
Strings | FYEI(E - B2 B2 IS RS Sde 44 - £/ F) 2L 3D 4@l )7 = 4giny
Bk NBAVEIS:  #5H AM DT XEUEEERY S A E 5 R EEAT A K
By \ERE A4 - Bl BB LR lic & - (B2 R WA SEE IR A
}‘ﬂﬁﬁ °

B TR E AT T4 Jon Owen HI[/ 148 AM A SE & 2R BLAEIN fEfE S
fé(Luge)mi®s » fEfE TR v] 70 Ry B A SN » BB 20 B BEE /) A2 1000~1400
AR 80071200 AR - SEEIREE B B E I ERREAIEE - DI S
REHIBARSEEE R  tR R (i EE) S 5 S S-S HE - SEEE R AM

e EE S —(EEE) BN ERE - DURESHRER -
2.  Tomorrow’s Additive Manufacturing: An Aerospace & Defense OEM Perspective

55 TR BGEE S 7 (856 T (Lockheed Martin)/AE]HY Michael D.
Packer e f R AM {ERUR 56 ERVIER] - 78 A A K/ NS A EIRE 71
BB AM 24 - AR B R B NI B BRI IR E S K ET
REGE > R VBT R ERE AR Tk i G T B AR
AN 3l R s 2 < 2 R R A s ar AV BRI SR AR -
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S A FINE T R EFEEMERE MY 7EEAF HATE o] LUEE]
5~15 Ib/hr HYSEEEERAR - BIRRFIRA LB (FE— e iifg) - HZERERG RST
245”X62”X55” » A LU 1> F-35 f/ Flaperon Spar ~ Leading Edge Spar ~ Aft Spar %
Root Rib FEZ (R

AM RCERISRE ~ [t ~ BVEE - BUEIRGE - EEE.EEISAER
HARBIRR - il B O ARSI S AR R S FIRAPRHEE - Shoh - fth4E4EE
Fy AM B DU IGE B R A A 2 - BAARHTZE ~ /KT Rt i sawn & A 78y - B
TER TS R AR » T B IR Al - SRR AR K oA ~ SRR RN a2 ~ &

B B i B e R mass TR e THFRE VS -
3. Rise of Point-of-Care Manufacturing: Impacting More Patients with 3D Printing

s R R R FS4UR2 T (Mayo Clinic)y Jonathan Morris B4 Hili K A1 B/ E & =
(Modeling Lab.)fy Amy Alexander /NgH 7147 AM 71 B FESHIBHVIE R - M E 5o s M 4H
AM A NS NG - Boi NBGSMIEHY 3D el - R CIRERE - S
FREE T N LB 2 0 Rl B B DR R B TR e Rl AL &l 26l
HASES) -

S MGG SRR - SRR - B2 A B AM TRE A 8405k 3D
FUENEEFR » 28 78R 52/ 5 B 3 fa s AUl 3+l (s 5 2 e P 2 SRR DR
OB E AR AVETRRE] - 75 VBT Eim /AL IR 528 - B R
NHIRSFEAHRE ~ 288 ~ & .Y 3D YRS 0E - LA 70+ 3D FIENE H LS
HEREA (R ESRE/MEEEE - DRI A B TSI E
PRALE KRN - DU SRR B FAalE AT -

4. Printing the Future
Bt —5 TR EEHIE B Wohlers Associates Inc./yE £ Terry Wohlers 12

i ZNEIE 3D I ENEENE SRR AT > IhRGEE s R RS
TR (Industry Growth) ~ &1 T 8442 (Post-Processing ) ~ &2t L 71k
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& (Product Variety and Digital Investments) -~ #15%:T 7774 (New Approaches to
Design) ~ fff52 B34 fE2 (R&D) » FHEH P 2R EAN I~

(1) ELL AM BSRRRTRTH R IRE ST B ATECA - e e o TR RS
BN LR AL SE R AR U3 R 1/5(4:/8:13.1%/54.1%/32.8 » &4y
F-:10.9%/68.8%/20.3%) ° =i AM (TR BRI TBINE -

(2) MRIERAEZE G R L R EENLE L BEEFER TR A S
KR EEREE - Hit AM 1R bsET HEEZ LU R E R £
TR R -

(3) sk 2 Babe (s A 3D FIIEN > HARE = 3D FIEN#fE (Centralized 3D
Processing) g F5E 2 #FH 2010 £ 3 57 » B RF] 2016 ££fy 99 ¢ -

(4) THESFTSEFITEHEE (R 2016 Y 998 (R nE] 2017 Y
2,028 {4 -

(5) BHRMESHETEK » BERIESRETE RS -

(6) iz Z AN TR » whEE SR 15700 A (2013)H4H0%] 70000 A
(2017) > FEMLE 5 (2018)4F(5A 25.7%HYR £

(7) mhaEatstry » SBIEN AM REIERC R - T E g o i i
FEnmasa T RAIERE B RS H A & BPREY -

(=) g

1. EFEM
(1) ALM Process for Rocket Engine / Application to Prometheus(ArianeGroup)
BOM K2z 44 Z ] AM DT ae 20K 5 5 2 6 BURVHEAE 24478 #5HHEE
Wraka AT @ Z A - T ORI 24 Y s S 2 4 25(Gas Generator) [k
AFE(K 60% > HH 2 RS 40% o

(2) Additive Manufacturing Applications in Defense Simulation and Training
Industry (Lockheed Martin)

10



SRS T AEEN AM Y T E TAEH G £2 % (proposal) ~ R AY
(prototype) ~ £% i (procurement) ~ & J& {4 Bf] (production support) ~ & 2
(production) - {52 Ry B EE TSEH ISR 25 2 A /D& (low volume) ~ S{EFEE
(high complexity) jz =\ M (high risk) » A (5 F AM U824 A AH BRI K
IR ES -

£ AM R E - Rk E Stk =B & TH R ATT ~ 1248 R ad s R T
A T TR

(3) Using Additive Manufacturing Technology to Improve Injection Mold
Performance (Matsuura Machinery USA, Inc.)

Matsuura Machinery USA, Inc./X E]55 3R B ADKRE AR EBE - MifIHYEER
B BRAUKEEAIEE AT DR 55%HY 2 A - (15 & 70T 51
[ER D4 30% o FREGERFREIFRESN » TR ] 4t B8 B FRAS > FHAEL
A 25 (RaRcRy 3 7F > I E BRI REI4EAT 65% - BERATE(R 49% -

(4) Impacting Product Development and Support Through Additive
Manufacturing (Caterpillar Inc.)

Caterpillar Inc. = BRVERVEE S/ BRIBIE IR A E] - E383 AM Y3 IR AR I
WEs e - HAHSEBGEE R AM IV B B B e i AR - RRR R Z
FRMEAE ] - AHRE AM (BB EB LT - R {LBUERR e RO Z R
A EER/VE KRR REN » A3t PE RV ARR A SO A6 AT
IR SHAEFR TR IO E B SRR - $HE Rall SRR il 5% » DU CE b4 E
AR -

(5) Additive Manufacturing for the Oil and Gas Industry (Baker Hughes)

%N F] EEE SRR ERINTE B LU RSB B R B > s
BSOS - WERHUH RO LA SE TR AM SETT(A ¢ (1)K HARAYREA - (2)
s CERAYEBEL T ATRE ST ~ BNARECE ~ (4) BRixBdiEsd T BEEbar
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tehinr8ig
(1) Advanced Finishing Technologies for Advanced Processes (Extrude Hone
GmbH)

AM ZEan (e a8 R R F TR s BB PR B A AR - plan Ay B pASRHR 2 F]
B AR ERGET ~ AR - BUEM - B AM B R AR N T SRR (B
R - BRER)FIAE - Ko IR B E R I LREARE - 495
AM BUFEERAT L & 4EATIHY 0.673.0 i

RHRERH A e 22 ~ N2~ RGFEOK ~ RIS ~ I 5 20K
M B HR I A R 2 R AR > Z A SR B LSRR > A DUETT AM

RS NR R R bR o

BRI

(1) Advanced Simulation to Leverage the True Additive Manufacturing
Potential (e-Xstream engineering)

Z AN EIFER G AR AM BUREEEE - BB EFVREE - R

fET7 ~ T EEET ~ Bt E . FE -

EESLE.

(1) Cost Justification/ROI for Metal Additive Manufacturing (3D system)

ZNEIERIR  AM SR B RIRES R B~ SRS R KT e A
478 78 B AR AT TR an B -

Rt M

(l) Fatigue Crack Propagation Behavior of Inconel 625 Components

Manufactured by Laser Powder Bed Fusion (Ecole de technologie

supérieure)

ERENLBR/ITE T HER R TR - MR AM 2 625 BBl S5 1 B AT
T EAR - saelIER— RO B (wrought) BUREFHE]
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(2) Microstructural Engineering of the Grain Morphology and Microtexture in
Additively Processed Beta Titanium Alloys (University of North Texas)

FEEAIOEN ~ RS MR S - GBI AR S RL > T ARSI 3 Rk
RI5A -

LES FES
(1) Characterization of Wire Arc Additive Manufacturing of Duplex Stainless
Steel Tubes

(/] Gas Metal Arc Welding (GMAW)jI$E 8% A iS40 2205 EEAH R EE 5~
AM B o BEIRHERET AM BEh 2 SHER BRI S - BEANERRY B P R
LB AR » HEEE J7 AL R TR -

(2) Forgings Made Possible —a Novel AM Technology of Casting, Forging and
Milling All in One Process (Huazhong University of Science and Technology)

BEWTFE Rl 5 0T SRR R PR BRI - A BINEF AR AYRRRAL - 1271 AM
FEHIIRIEE

(3) Metal Additive Manufacturing Material and Process Optimization (Element
Materials Technology)

> TEMIRHVESIRE R b o plehnfREEE SR LB A B
> HRETE R 3D [EE R T &8 AM 22 -

> BB AM nEHETE AR ILAVAIER A - BaEiE R - NENGEE AT
A EGERER AT TRIANL ~ BRI K FUTEA(HIP) -

> ZHIRREFURRE  REHME RS AR TR > JrakPEsERAT -

> Ti-6Al-4V HYEE 5 ke B AR i (6 PR =0 P R PR RE R T & 55
FAA ERTIMERESE - AHRRATIRIEE 228 U5 1 R & - @E(E
MHE S S A28 phn B TA R R - RIS - 4R 4
R P FEIH BE ( ToA E
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> power ratio A DB EEHERESE - KRG EARIL  KEHIES 55
R4 - i e ] DR R SR L R U B Y EE A -

\

AM A 175K
(1) The Workforce Development Challenge: Bridging the Additive
Manufacturing Skills Gap

> {35 2015 EE ELtH (Forbes) TS AM Y 2025 22 2.575 JRFETT
FHRA AR TR A8 350 EHY TIFRG: -

> NEGRE P A O EZESE TIE )] - 58 )E= D i
AR R S R R ] o THAL 2020 SRR 200 ERER A B S
TN - {5 E TR R SR TATREF 94 KK 70 K > 10 ([l bkt
A 6 {ElGR T -

> itz I AA BE ST e — B AT S BEE 75 K (meet customer demand) ©

(2) New Collar Job Study Report Defines Manufacturers Skills Needs (Fab Lab
Hub)

B

> B REMA L R ARKEFERAIDTFRRE - WEWE 30 EikEE
* CNC DJAIH0L ~ 3D BIEL. FEFETAE -

LA
GE AN E|f S b AR R SR A

> RS R TR ELA(NE 25%) » PR DM Ry 12 (@ (JF L 855 ) U
% S%E & 0 [EEEAH 20%
> C-Sump housing FR ARG HER A —(E TR 75 (EZ4) B 20%

EHE 0 /D 40%5HECH ] - [ 60%5A -

> HEREUREeRERESET - TS - B2 - g KD TN

BHZE .

PR
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