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(—) 2015.04.15 4 :Department of Mechanical Engineering, U of Michigan &
ZEREEBRISBIFARER (LIFT)
1. U. of Michigan & LIFT EAE I
ZIIRAZB(UM)BITIR 1817 F - BZRMEM R AL 150 & - A F
FERAGLBREZS - MERERE - gBREIRIE - RRRBEAM
ZMEE - ZRBEEIBEIRES US-China Clean Vehicle Consortium 5T E#1T
Bl -  RAXRLESEHHEEERMERRE S - REEHL _THEB
B3E%(2011-2015) - EHATBEIFIRS LHRAIEEEEZESEE -
TRET Ol E AR M AR EE T RAN M2M B -
ZEKSSEEEEIFMARER (LUFT)AR 2014 F£ 2 BRI - B—FFE
NAH - ewl KiBRFEFEREBEPTNEERNIRACEBRIEEIN
BFZT (Lightweight and Modern Metals Manufacturing Innovation, LM3I1)&Y
AHRHEMTFEILMER - HEENAMERSENELD  BX28EE
BT EWI ABSRFTTEMT Columbus, Ohio. B AR EB$iE2E-E1E
< FFRIRT RS R - REMA NN ESERAF(BIERER - 385
FREEEIEE ) WEIRT - DUBHERPS - fiK - A% - BN RESTE -
RARESUEE - B EXENEBENMERNAZERREZ  H
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(1) Prof. Kon-Well Wang (2) Prof. Albert Shih

e (3)Prof. Huei Peng (4) Prof. Ralph Yang

7S (5) Ms. Christine Muchanic (6) Prof. Alan Taub
(7) Prof. Sridhar Kota (8) Dr. Roland Chen
ERE R BEE  BEL  REH - MEE

A FERZE - IR - 35 HEE - RA =25
B BRE - ERW - BEN - BEE
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Kon-Well Wang Albert Shih Huei Peng Ralph Yang

Chair, Dept. of ME Dept. of ME Dept. of ME Diept. of ChernE
F |
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b=, Christine Muchanic Frof. Prof Or.

Director, International Alan Taub Sridhar Kota Roland Chen
Relations, Dept. of ME Dept. of ME Dept. of ME
College of Engineering CTO, LIFT
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s ] IS FEA
Welcome and Christine Muchanic,
Introduction of College of | Director, International
09 :00~09:10 _ _ _
Engineering: Relations, College of
Engineering, U of Michigan
Topic: “Overview of the Alan Taub, Professor of
Lightweight Innovation for | Materials Science and
09:10~09:45 ) i o
Tomorrow (LIFT)” Engineering, U of Michigan and
CTO of LIFT
Introduction of Members | Sean Wang, president, ITRI
09:45~10:00 ) _ .
of Taiwan Delegation International
10-00~10:30 Intro. to Taiwan Taiwa.n ITRI 1447 By
Advanced Manufacturing
Topic: “Overview of UM Kon-Well Wang, Professor and
10:30~11:00 | Mechanical Engineering” | Chair of Mechanical
Engineering, U of Michigan
Topic: “Overview of UM Huei Peng, Professor of
11:00~11:30 | Mobility Transformation Mechanical Engineering,
Center” U of Michigan
Topic: “Manufacturing Sridhar Kota, Professor of
11:30~12:00 | Policy” Mechanical Engineering,
U of Michigan
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1. Ford Motor Co. ZEAE R
BESREANTSELEREREASRE  EELEE NRERMTE
BMAZSE - {58 2008 FEFTHRZIETET HETIMNEREMENNE - &
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B ICT RBCRIFERI R - WemAE R ET - MRl LRER SR BT A R
1t BHBERZHF LZW 'V-Model” - T 35 /& 5 58 :8 F & (Virtual
Validation) ; B EUEEEEE T H - KIREEEHR E RS 558 (Physical
Validation) R E NRVERE - RIRE RS RIEES LA MMEE LRE
ERNEZEREHEIEE -

MEEEERICEZE Camera LR EBHIFHE - E17 3D 1IEE
. o BREZERFEA 30 RESTHEEZEBEE - HRITRHE 3D

RRENNEIEEIRAREAEE THNABIIR L -

[EH5HE]

xR Dr. RichardJ. Furness
Ford Motor Co.

Mr. William Dowling
Ford Motor Co.

o

HA ERiE - R BRE - BER - fEE
MEE - £8R=E - MIBE - =3 - HEE -
RED =55 EAR  BRE - EXR
AT - BBE - REW
[Zi2]
5 @ EENE EEA
. ) Richard J. Furness, PhD,
Speech: Digital Manufacturing
i FSME Manager of Global
related topic _ _ )
14 :00~ Manufacturing Engineering
15:00 Methods for Powertrain
Manufacturing Engineering
Ford Motor Co.
Ford van Dyke powertrain Host: William Dowling, Ford
16:00~ | plant. Motor Co.
17:00 Tour a state-of-the-art
production line with minimum
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2.

quantity lubrication (MQL)
technology.

e
n%b%_ o nFFH

(1)
(2)

(3)

7% Ford MRSTHERE B T 25 4.0 B lgifF 883R 0 -

FHY FORD EER A S HBIEFREEE - HEETT LTE X 4G EEAE
ek - EEE  ARERE - SIRRisFERiTEES -

FHY FORD EEEZR AR B S0 - B EEE R EETHRM
PTEE/FSE - BARESESEERMNELS -

3. B2 EFIEH - Powertrain BEI{EAEE LM

(1)

GETMEEEHE - RIBIRAEEYRE

B 2B Powertrain 4 & T 1L 2008 FRATAEETT SRS -
SORRBOFESEBE TR 40 WERLEELR RERNSEEET
N2 2R BB AR EETIHEIESE - Machine to Machine (M2M)#
et BREHBE oc 20 HEEEENERAIER &R KU R
A BIHNERBD - RIEBEEBRESNI - MolEiEEFREEN
EISZ2REEERERE P - ERNZERE @ #attE8ERA
SEBRZEEHEETIEABNFHLE -

HEERNEROAREERARMUERNERNSE - EERRS
ERERIERARN - FERSIEZBEMEBEARES - BRFEESN
A E RN T BN+ A m B EEXERI N —U5 ; AL Robot #
WFEEBAR  BEERRFEANRERSELEESRNAL  AES
BATSKIETEE -

f@RF Van Dyke ZIRFE TR - = MHFEEE OHV ANEENK - &
EBEL - LRI ZERMTETEMES RNt REHEE  BRE
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B 7,000 BPEEFIEERE - 2009 FERBIREESEREESE 250%LL
- EREAEEEHEEUANNG F  BRERNEFRSE -
(2) HAMESHBEITEIMNIMar 5% - BEREFEERE
R E N AR S 2 BB < 8h - MRzt (dry
machining) St ¥ A2 A5 VY EI I T “MQL” 753 7% (Minimum  Quantity
Lubrication, MQL) - % 52 B 4 £ F3 8 = 85 S Al N LAk AR & B2 1]
BEERW FREE -

BMEHABNTHINIRFEZE MaLs MURRAFEF A - MQLS
WoBmFE L - BERBUHIRNM S A MRS RN ERCRETFEE
HINT - 2IERVENSEBYIHHEZER )Y EETTIHIMI
MR - BEEASEEMRUIHUER EEH4E &> S UIHDRVAH
REWAS - BB UIHINT - WNTHASEENMZET
AR FEZ DI R0 T B 3 LR 0% - R A SERRALE A
FEUEREBERAETLR L  afREHNSEFERMHNAD -

\\);t

B 7: %3 2040 Y R & (Detroit, Texas) 7 Ford World Headquarter
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Assembly System Engineering”

1uct-Process Steps

ms Engineering “V" Motel

Bl 8: % = d Dr. Richard J. Furness, FSME Manager of Global Manufacturing

Engineering Methods for Powertrain Manufacturing Engineering Ford Motor
Cor {6kt d 7daEFo

B9 1/ &t thi? 37K 2 Dr.Richard ). Furness 2 2 Dr. William

Dowling & P&
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B 10: % Ford van Dyke powertrain plant » 7 f# state-of-the-art production line with
minimum quantity lubrication (MQL) technology
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B] 11: % Ford van Dyke powertrainplant > >® B R 2 B -
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(=) 2015.04.16 =% : DM3D Technology

1. DM3D Technology E A&

DM3D Technology B % H1# & B U158 (Direct Metal Deposition,
DMD)R i R B AR Em TEENEE SN - 2 A ASIHEAIBE 20 ¢
DMD HHEEN(BIZPEPRIZER]) DM3D 1% 2013 FHEE T UM B Prof.
Jyoti Mazumde FTEI##HY POM Group - H[EIRFEVSEL4FIKEY DMD #3217
HTMWASHE CNC X EDM B2 B EIRRH - K12 e i o B AR ) 2288
PRI S EERA - 012t DMD TEMIRTE - 2 DMD 5 Lk
SZENRBEHEBXRERCNLIRD - 22 s BriF2RAEEENE S
H : (1)EHRTENZFEREE ; BESHMTENBGSTEE ; (3)
ZEBMRES THNMIRG ;| (EMABETHREZEME - MR
HEENMK - BHEXAR AE%E - BAEHEEZ2EM DD BANL

lz.gl%ﬁ °
[EH5F%K]
Roger D. Parsons, CEO
sl
Bhaskar Dutta, CTO
iEmfE - R ERE  BER - REH&  MS5E
xA FERE - MIGIE - =R HEE - RET =84
ERR  BRE - EXA - BEN - BB - REHE

DM3D Technology, LLC EAZX 4R KE: Robert H. Lurie Prof. Jyoti
Mazumder - Prof. Mazumder . 2ZE#E T BEREREZ O ZITHRE
Z - BR=EEERSAME T RN : MKESHES(PBFEEERE
B4 (DMD) - BEREART LIFETE - SEBREEEZEMEUEA I L
ZERHE THoEARMX S AARARTHGNERERE REE
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3B EA BB 4 2Y3E (re-manufacturing) ° £ DM3D AT iTREZSERNWE R E
athR - EE¥15Z DMD BERITS SR EBEINGE - B /B —FHRE -
. RRRT A

(1) Prof. Mazumder Wi Mt B ETB RSN IER LRENEE - B4
B CPS(Cyber-Physical System)&i= - EH¥ & FEZIIZIEAIGER: - 35
AN ClEEEE R - RUBRBENER  AIELB—ERMRES
BNEEHD UMERSFMRAZBREAESMENHEZRE -

RIE R -

(2) &I DM3D Technology &5 7% DMD Z 125 B HEN TR - BIAET
DMD FHEFIEEF SRR LI AN 2 - PRI DM3D ol #E—
47 #2 DMD BATIRIEAERRSE  BEoEREFECIENLER
TERBHEBNEREHBRAZKE -

(3) DI &t ERIBEEERALI B IS CAD/CAM IS AH#ETTHEE - 4RFa R
RELMTR B ASE - MIRELITE B AR R ERL -

(4) TR 2Pt BRI RBEANEE 30 JENRLM RSBl EEHEEEEE
5 Ot ERBERNRE R EREER - X DM3D EEAEERE
EAEZEEAES 706

(5) THiPzm 2 Pr 21 PRF sE B EREN - /IR~ - IBEFKEINEE
EXRINEEERESARUFEZEK  BHERARNLIEARNMNL

DM3D Technology £ DMD #3277 By Aff 52 23 & FR 3 T A P2 ra 70 PR B9 PBF 24l
oG HEC - DM3D AEE R SRS Ft BEZERCE - RIRE RS
Ot S IEAEN E—THERE -

19



12(1)~(2): ¥¥55 DM3D ‘AT

4. DM3D LT BaeEE L mESER

(1) DMD NI LR BEIZ=E DT

A EZFEREAMN oMD MNLTEES TERMIEHREH ZESEN
RIEMIEHIRA - [RARRIEGIRMAE CNC IEBRB EEHIEA - Wi
ZHIMEEERS HEHRY  FEHREHM R R G EREHI(W0E 5
INEEN ELARL AU £ By R UE) 45 5) LA K Close-loop EZ1ZEHH = 24
S BESEM - BAMEEHMFEN L4 - AU ARSTHER
HETH  BRERFEAERMAKNEERAEX -
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Laser Beam Final Focus Optics

Nozzle Shielding
Gas

To Powder Feeder

Feedback

Feedback Sensor 2

Sensor 1

Solid Free Form
Workholding Shape by Direct

3 -h'“‘—-“--_.__..'i X
Fixture 2 5

Substract or Die
Preform

a2 l)

13: % DM3D 1 A
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14:3D EIJIEDﬁZEiJ%E%(EEEJ : DM3D ‘A 3))
B. DMDCAM B & B B435 81 A2 : DM3D PR E5HY DMDCAM 2 —{EHE 1Y
N cAaM BE2 - ERZE LT HARN B IEERRELRENTE
EHOLEMIT - MBEZRENFTEBE SR A B R EIRERA

CNC % Robot ZHRHHERY Code -

(2) DMD TEEHESH mER =B 04T
DM3D EEASMNEREZEDRE/R FHEZH DMD LA M - B2 =
i B AR S A S RFRIBEIE M - ARIMRIEE B A A RE S GBI
EEEEHAN  TRUMME LEHFELESESESE MALHNER
FEFZA - B/RETE DMD #ilf F A E S ERIELEENEK -
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15(1) ~ (2): DMD INLAY AR - B2 =EAATHMAE SR

e RFNEES - ARMEBEEREAR A
EEMGRENESBEAEN - Rl MEPIE FRIFEEESEEAE - MA LR
B ERZE

WW-WA

= g

16: DMD 1L A% aAm

BaSRNRRERES
HEES

nl:lﬁzE—J'ﬂEE/JHﬂEﬂ: Iﬂﬁﬂi& EJZEEKHEEW
BEHEN - ©REMRMAELRIFE(EEBES

AE - MR EWERERRS
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- St latetetetel, - I, o T - i
17: Y (£8: THffx Bmabfk RATF #H1TER - DM3D # 1T Roger Parsons
DM3D ;17 Dr. Bhaskar Dutta A RDAREEB I/ B85

e ey
P 0 S oK

(P9) 2015.4.17 =4 : NIST
1. NIST EXER
SENEIHNEEINSINEESRE  ExXBEE—F2i - BFE
BB ASCERNCZEE SRR ZERE - LE TSR P/ OEETHE
NE—EES CBTL BIPRIZERFE 2 LED BB ERE - olBIFRHEA
BRARZEE TRV BIPR M S8R - WARRS BB FRIEAE 7 HIE - B Tk
EASERE] NIST IREE] 86 FEIEHESIFEIE=ME - MULER METRINSF
2SS ERPOEE  FAZECHRIBEE  "HEBLHEE  WBEERIRS
EFa - BRIBEM SEZ T CEB BRI S AU 2o AR EHESEE NIST
ZEE  BRAZEEERHIZHE -
National Institute of Standards and Technology (NIST)Al & & 3= Bl B X 12
4[5 (NBS + 1901 F~1988 F) - KARBEHEBERENRTE T ESHMFEHEE 1]
HEBREBBFEE (United States Department of Commerce) © NIST ZBEBI AR
SERMNNEZHE  B2010F 108 1 HE - NISTRAIBERZEDS - ¥

BEAERZEV) - TRERE(E) - BRREERE(CL) - HRENER
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ZE(MML) » KB (CNST) ~ BFHFFED LN (NCNR) °

(7]
=7 NIST-PML Director James Olthoff
Dr. Yoshi Ohno

Ms. Magdalena Navarro (B RS 75 E R &K IH)

A BEE - R OBRE  BER REE MBS
BREE - MIZIE - =R HEE =85 ERE

EHN - BBIE - REWE

[Zi2]
S IS
09 : 10~09 : 15 NIST Dr. Yoshi Ohno 2 #UHIEd  and VIP Dr. Molnar
09 : 15~09 : 20 RABEKTHEEE
09 : 20~09 : 50 NmELARAKEFEENEZESFRE iR

09 : 50~10 : 10 B4R BEEm

10 : 10~11 : 15 NIST YNBSS HEMEZLEH

CIE 2 " tERAF ) M BIRAS - SEHRSHEERZEETE K
EERE T RS 5 T 2010 FEBIHEEN AL YL CIE-Taiwan * LERFFFHZEE NIST 47
HERENEFEER - EFME CIE B Dr. Yoshi Ohno - FEKRKE
CE¥a BMEENSTHEF  BRESEBREEYS L#E RIRGE
RAIFEZENTINE S -

WEREHF R " HERIB, - TEBRNRE, - "HEVERE, R

"R AR ORFASE  ERRREZRIAHS 2HEK - HEH
BREZRAFRIERMABEFEE - B LED RAZIKEE T RER - BE
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BREBRNETREMNT - BRI ERIA 2 &)h R e M FRAHUR
AME - DR £ SR E R LED BBIERENEE) - E—D I aZREE

FIEFEERERTS - BREKXEZSBATSEHE -

BEIUEARRELE NIST EZ2ER NS RIENWWREE - RFS - =M
ROFROE - REFMBRIFMESIFZ-ATD - L—SFFEaikal
RIEFTREEMEE(ESE - MRBRUCH RARNERLE - EMREEFRN
= - ARG « REXSEmRE -

B 18: FFEHBIFRIBAAZE E CIH International Commission on lllumination T & & Dr.
Yoshi Ohno - IS EVE PR & Z R ARE A HIZ UK IR ES EIR T

B 19: $2ZE =R PML/NIST E2E5E CMS/ITRI HEEMEEE Y EIER - B EMEE - HEY
B RBFEESHRAEIERMDE - (il TR OMIEREIFE -~ 17
KRR EH EaE MiTwE)
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AMERIC

B 20: ERELREMRSEERS

3. ¥£35 Director Mike Molnar

F£55 Director Mike Molnar - EU SN E2XZBTERSHNRAEE
B (Chief Manufacturing Officer) - T B2 85X THESISETSIRRE - IE

ROFNE M 7 REBTERSHNEMEQNEE - HE - ReEOAE
WESEREREESEE - DU EEA AMNPO HARIAIFRZ3R T : Advanced
Manufacturing National Program Office(AMNPO) & 3= Bl #48 #7224
SETE(AMP)HITIHAZE -  AEBEUNRESEBE  NERBENE
& NASA - NIST * NSF ~ SBA..Z5 - AMP HERIR=RICERMTEmZ Trade
Balance B 2001 FFEEZFEA - & 2011 FHFECSHE 1000 E3=TT -
HAEMBRAIDUERRSAE  BEELEANCTHMBIRTHA ; =
El4a4 Ehise-BAEFS (Barack Obama) BB BITESISES  BRIEE
FEe A EmAEEDREBBEALE - IRE 2011 & ~ 2012 F ~ 2014 FHEZE
B 42 4 A7 B R B2 B RS & % (President’s Council Advisors on Science and
Technology, PCAST) - SE&FR—MAERSHEMNRS - SFEBIFTEEE
FTEMS BEUSFEZRSHEMNES © PCAST S PELEERIR
ERMREPEFE—ERARHN Gap - BITEZEISEXFRABMRSIENIR

IREAZERE - HERIFAZ !
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(1) B—REFTAESEEBRNEERI - BEERIEEAR NS - AIMNEII
ZUSHIZ - oBARBEFREAEANY S -

) B—REBELSNNMBLRESNESRISEE -

B)E—HWELUMBNAEINEF  SoEXER  BNFREDUTEN - KBSR
NHEENBHER -

(4) ZEHEMEZ -

(5) &I 5T = B 14 (Balance Portfolio of Projects): 1l 2% /g AR & SR AR
=

basis of NNMI

21: E=RBEARRITER EBEER Z & (President’s Council Advisors on Science and
Technology, PCAST) - LB R =ML ERSHFENRS - BFEFEK - T=E
mi5 - BEUSFEESHTENRS
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Welcome to the

22: THFE BHXEH ERBATHWEEAXBITEREHREEE Director

Mike Molnar (Chief Manufacturing Officer) &8 -

B 23: HEERSTHERSHEEEE Director Mike Molnar (Chief Manufacturing

Officer) £32E{_FH -

(35) 2015.4.17 PF R TREW BB EMEAEBEEXBERBRERGCERA
BB EEREEHENRDZEABIABEMAZES -
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24:2015.4.17 1i{ Seven Seas Chinese Restaurant 21TH) "2015 sFESFRREE , HIEH
- BAETHER R SR EREN TSRS H o T It 1(B4G/56) -
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