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Outlines
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AM/3DP: Why suddenly so Hot?

o Ak WEBDAE RILE A 4E
AM/3DP: Principles and Classifications

* NCHC# & W /3D7 |5 77 7 £ B
Progress of Additive Manufacturing at NCHC
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AMY/3DP: Its Impact on Manufacturlng and Materials Technologles
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Romneyomics explained NAR labs

Th € S The euro crisis: back after its siesta
E cCoOonomi St Argentina’s oil grab AREE - A - B3

The science of guerrilla warfare

America's bagel king

The third industrial _
revolutio‘n - The Economist—

The third industrial
revolution
(% =221 %3 &)

http://www.dezeen.com
2014/9/26 2

2012/3/9 AW B RRTF  NARLabs
EREWEUREETT R e

Fraz 15T B/ AIRTF A7 A 2 Wi AIRTR R R

http://news.gpwb.gov.tw

B 7k & B p1F7E 1 21 (NAMI)
NATIONAL ADDITIVE MANUFACTURING INNOVATION INSTITUTE

2013# 2 = BHZAIFTFE 2
+ Digital Manufacturing and Design
 Lightweight and Modern Metals Manufacturing
+ Clean Energy Manufacturing
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NAR

A& - A - BlER

Outlines

o Rk WEBDAE P ARREAE S R?
AM/3DP: Why suddenly so Hot?

© FHA& WB/3DFE: RILE LN
AM/3DP: Principles and Classifications

* NCHC# & W& /3D7| & 77 1 £ B
Progress of Additive Manufacturing at NCHC

o A ERBDIIE A KKK Wi Ha ot B e
AM/3DP: Its Impact on Manufacturing and Materials Technologies
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ﬁ:/é] %ilé/sD;'JEP T NAR
The definition of AM/3D Printing s s - s

1. 1982#& > p & L5 B 1L ¥ 3 “Tg < 2 F
F A e

2. 1984 > Chuck Hull z_z; Stereolithography (& & i*)

3. 3D Printing (35 7] ¥%°), Rapid Prototyping (B-i& &
A1), Additive Manufacturing (# & %), Layer
Manufacturing (&% #l:$), Digital Fabrication (#c

- g

4. MEEHEAINE & A

5, 2013 & e+ & @ B o R o f AR 2 -
—3D Printing, Internet of Things, Big Data, Second-
Screen...

http://zh.wikipedia.org/wiki/, Digitimes
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f# & W2 /3D7 & R T NARL=bs
Principles of AM/3D Printing S—"

HR g R el - Wy
BRI e TR N L IR B

ﬁ

H st
— AL/ Y

— @‘ 1L iihi’ E
S5 3n e Bottom up
— Ak
kil 3 EP
2014/9/26 6¥

® Bt id A2 (GeathtigiE NARLzbs
(Stereolithography Apparatus, SLA) s s

- s

Laser

/ Laser beam

Layers of solidified resin

Liquid resin

Platform and piston

http:// wikipedia.org
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WA 2 AE (AR T L) NaRLab:

(Laminated Object Manufacturing, LOM ).

Optics

X-Y Positioning
evice

Layer outline
and crosshatch

Material Supply Roll

W%wn
http:// www.azom.com

P ﬁ“i’ /e 7}% = 3]z NAR/Labs
(Fused Deposition Modeling, FDM) s s- s
ool tanen—— g X

Exirusion m&d-...__‘__‘
Dirive wheels
Liquifiers

Copyright & 2008 CustomParthiet

http:// www.custompartnet.com
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g A R PES NARLabs
(Three Dimensional Printing and Gluing;. 3DR(G)

Liquid
/"~ Adhesive
Supply
Multichannel
Powder Inkjet Printhead
Spreading Roller
ks 174 Objecting Part
2 __Supporting
o Powder
Powder
Delivery

\Recycle Bin

7 A}
Feed Table Build Table
http:// www.intechopen.com

EH LT SRS NAR!
(Selective Laser Sintering, SLS) —

Scanner system Laser
scanning

direction
— Laserbeam Pro-places
e powdor bed

(green state)

Snleted
powder partcies

(brown state)  Laser sinteting

Rolier Fabrication
powder bed

Object being
fabricated

Unsintered material
in previous layers

Fabrication piston

Powder delivery piston

http:// wikipedia.org
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FHEET G R NARL3bs
(Selective Laser Melting, SLM) —

| X-y ScannerH Lase.1

Laser Beam
Levelling System :
F-Theta Optic

—

: Metal Powder

Part

Laser Beam
Part

:50100;/

A

Retractable Platform

http://compolight.dti.dk/29509,2

TR R NARL=bs
(Electron Beam Melting, EDM) —

High Voltage Cable

Incandescent Cathode

Prism = Bias Cup
Tekisiops — Primary Anode
for Viewing \. — Electron Beam

Focusing Coil
Deflection Coil
Weld Bead

Vacuum Chamber

http:// www.popular3dprinters.com
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Classifications of AM/3D Printing .- sisr
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1. » 58?7
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Applications(2)

NAR

A& - A - BlER
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NARL3b:
Applications(4) . snax

http://www.cool3c.com, http://www.coi.tw
2014/9/26 27

o NARLab:
Applications(5) s

* Medical

 Dental

* Architecture

» Engineering

» Chemistry

+ Classics and Archaeology
» Artand Sculpture

* Cultural & Creative

. ...etc

:http://unimelb.edu.au
2014/9/26 28
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NARLabs
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http://stust.edu.tw
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Animations of AM/3D Printing{3§“**

A - B - Bl

v’ https://www.youtube.com/watch?v=SGHOFxeaDr4 (1 min.)
3D Printed Guns Pose New Threat as Gun Law Expires

v’ https://www.youtube.com/watch?v=YqzJIBcCsow (6 min.)
Make a Working GUN using a 3D Printer! 100% Legal. Amature GunSmith Makes
an AR-15 Rifle

v' https://www.youtube.com/watch?v=DconsfGsXyA (24 min.)
3D Printed Guns (Documentary)

v' https://www.youtube.com/watch?v=ehnzfGP6sq4 (11min.)
3D printer can build a house in 20 hours

v’ https://www.youtube.com/watch?v=i6PX6RSL9ACc (5 min.)
3D metal printing

v’ https://www.youtube.com/watch?v=hmxjLpu2BvY (9min.)
Printing a bicycle with a 3D printer
2014/9/26 30
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https://www.youtube.com/watch?v=hmxjLpu2BvY

Animations of AM/3D Printing{?}

A& - A - BlER

v’ https://www.youtube.com/watch?v=CP1oBwccARY (6min.)
The 3D Printing Revolution

v’ https://www.youtube.com/watch?v=L3Ta9LelLFk (4min.)
3D Printshow 2013: Extra!

v’ https://www.youtube.com/watch?v=dOvnEdWMAWE (3min.)
LB - k"2 3fH + 3DF[Er £ 7 2013-05-08, TVBSATH )

v' https://www.youtube.com/watch?v=hSVMYMFnL8M (9min.)
[Fe3anZ 34 K 2012/11724 WE X 2181 T3D7 |5 ) %=1 ¥4 &
v’ https://www.youtube.com/watch?v=uu0r3dB0aMY (8min.)
20121124 % w =5 enZ =3+ 7 G—ETI&{BDQJ ZE

v’ https://www.youtube.com/watch?v=acuglR9ImB-w (1min.)
3DFIE L FH TS F AR T

2014/9/26 31

Animations of AM/3D Printing{3)

A - B - Bl

v http://www.theverge.com/2014/9/4/6105505/how-to-3d-print-your-own-
daft-punk-helmet (1:46)
prig n & s ¥

v’ https://www.youtube.com/watch?feature=player embedded&v=svwSmNPhu5
M (44:19)
NASA & Made in Space: 3D Printing in Space!

v’ http://bcove.me/4cOvu27m (3:35)
L5 22 Jason Lopes it {7 b 53 34 0 B fE B Ao e {1 % 3D S e kil
R E
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_ NARLabs
Current Techniques s s

H G s (selective laser sintering » SLS) BREEE - 2 RE X BEIE R
® ¥ £ %3 s (Direct metal laser sintering » DMLS) A iz fr & &
fﬂﬁliﬁii P E B ABRER T 8 4

3 pii f# 3¢ (fused deposition modeling » FDM )
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Differences and Advantages MNAR
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More flexible for designing to be stronger and lighter

Hinges for a jet-engine cover: The part in the background is the
old machined part. The parts in the foreground are the ones designed and
printed on a 3D printer. The new parts are stronger and lighter in weight.

7 old design

a
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New design

Examples : future trend

2

(Ref.: TTP, UK)

In color

(Ref.: Bernard Meade)
2014/9/26 ®36

(From 3D system)
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Sloidform-4% » High Tech Castings-4& -
High Tech Castings-4¥ > Aurora Cast-#
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BiometincA #"%sM & & &

Photo 5. ABS IC pattern for an elbow (with gating) and two knees (Biomet)]
e —

Photo 6. Example of two cobalt chrome knee implant investment castings (Biomet).
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Architectural Other
3.9% 3.6%

Government/military

5.2%

Academic institutions

6.8%

Medical/dental

16.4%
Consumer
products/electronics
21.8%

Motor vehicles
18.6%

Aerospace
10.2%

Industrial/business
machines
13.4%

Source: Wohlers Associates, Inc.
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~ Thank you ~

http.//www.nchc.org.tw

Summary

¢ Integrate HPC, storage, networking
and cloud computing user service
environment

« Develop core middleware, network
security key technologies and
applications

¢ Participate in large-scale

cooperative research

Strengthen mutual cooperation

with Industry

« Building a smart cloud including

infrastructure, middleware,
applications, data acquisition
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