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1. BEIEZRDELIRIE

New Vehicle external
Noise regulation (R51-03)

Fuel Consumption regulation
RDE regu|ati0n CO2 Emission Control
SULEV
regulation
CN Carbon Neutral

LCA
Life Cycle Assessment

ZEV Credit

PM regulation : _
Customer’s High needs !

Global Environment!
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Oil Fuel Vehicle Electric Vehicle
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E%( t gﬁ b\ﬁiﬁﬁﬁgﬁ{ bjoax;‘ya (C F RPX ) XCFRP : Carbon fiber reinforced plastic
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5-POWER
Engine + Generator
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Phase3 (2024) Tld. BHTFEVCHES | EiEH@AKERS
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Phase 1 :
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N2: EYIDEIEZFEHMET HEBET, 3.5t < GVWR =12t
Jul. 2016 Jul. 2020 Jul. 2024
3 1 Phase 2 1 Phase 3
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MERTTEL 70 dB(A)
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L i v
All Type Phase 2
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ADDITIVE MANUFACTURING



4. Game Changer

-Game Change&ld? What' s Game Change?
DD DINGF A LZEEESE, TEHRROCHEOHEE
EZTLES. BT EREPHEMEE

Conversion of traditional paradigm, the behavioral style
and social institution Change, technological change

and socialchange

-Game Changer&ld ? What's Game Changer?

REMMBELADIENTES A-E/-Ob

Can change things greatly -People -things -
OEMDNCEEN-E/D MEZRET, BRENLNR A HoELVSMEIC
ENETOEENADOAMNCELLT S
It seemed that the secretly born thing suddenly appeared after a few years,
and in the meantime Everyday life changes to something different...
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4. Game Changer

Chazm
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4. Game Changer

Mainly for Plastics

3 - Material Jetting

4 - Sheet Lamination

=Q
A

5 - Powder Bed Fusion

Rocoating  Ensrgy
Bisde Beam )
am—

LA 7

6 - Binder Jetting

Liquid adhesive sopply

Mainly for Metals
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4. Game Changer

15“ i (jf HEDHIIIGEH>THLPYIRDTERICEIDH ?

Parts integration

aPmREHIR 14— 1 8B

TiE# 18->5I7%
FH&EJA DM 50%iRk

Bionic design

Bird Bone
Structure




4. Game Changer
{53 4 EE R DENE (AM)

Future Production Technology Trends(Additive Manufacturing)
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Euro NA PRC
moving rapidly - - -

-SEFRABE Mass Production JIG
- T {EEf & Spare Parts

D8 A FEEER S Small production car parts
RRRRR7
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5. Game Changer

L—H—EBFE—L

DMLS
(Direct Metal Laser Sintering

Cc O

EBM
(Electron Beam Melting)

EEAM

—)




4. Game Changer
ZOAhTT

LMD

(Leaser metal deposition)

BEAIRE : 359cm3/h
B/ |MEHE @ 0.3mm

(L—Y—-H7: 6KW)

EB+JAV&HEMAER

-EHBODYD £ A& E
ERZSRE : 700cm3/h
EFAEE : +2mm~6mm
E—RE2& : 0.5-5mm
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4. Game Changer

FDM (Fused Deposition Modeling)

i B ) N B
v I

BEERFDURHEZ
BRAYI NCREERT

Investment Cost

FDM

Parts Cost

BEHEERE : 1500°C (RTILR)
IRFEE : < 20%
BE : 99.7%

Injection Die Cost
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DED (Direct Energy deposition)

Laser Beam

/ Metal Powder
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Binder-JET powder bed
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5. Game Changer

ISHZEE vs COST

(700cc/h)

0 8200cc/h)

X Spee<.A
Ji—X 1
AME-EBATE
(50cc/h*2)
Multi Leaser
New Coating
System (350cc/h)
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ERHAX
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4. Game Changer

AlIM: Speed up design
Current Work - Examples cycle 3 months to 2

week

Prototyping of a Cylinder Head

Heat Treatment Quiality Check

Process 5 Mechanical Properties
Simulation 240°C x Dimensional Accuracy

FRFEMNEAD ., N —2aV HBAREICTES !



4. Game Changer

Can we add extra value?
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Control Shaft
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Iﬁiﬂ%o)iﬁi'ﬂﬁ Pitch — Moment
Pitch + YowD KB =V (#REh)




4. Game Changer

Transformation in Design stage
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4. Game Changer
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4 . Game Changer

AM parts quality level start from Conventional parts
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AM Technologyl(d
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Value
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4. Game Changer

AItE (Rigidity or Stiffness) O
AL IERDERDOLIZKS (LT ) EFRTE

- R B (Young's modulus)
S>MBEICEDES. (BI)Rigidity

-EIE—RE—AVE
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4. Game Changer

E:Young's modulus

specific gravity

Steel : 203~206GPa
Castlron:100~176GPa
Al :69~74GPa
T : 106GPa
WC: 534.4GPa

7.85
7.2
2.7
4.51

13.5~18

e

O30t 21 (BB (F75 71 BE RSB AS 11 )
ElFVvo U %%
eFVTH(VTHE)

Young's modulus is very important for thinking about lightening!
BREILEZBADIAT. VI ENETHLEER !



4. Game Changer

Steel Al
E:young’s modulus(GPa) 203 71
p:density 7.85 2.65
MR = RE— A ML 3RDHE (S
[=1/12 X b X h"3
5 60%
g . 3D
; 30%DEEEA1L
O  20%
D .
= .. ..... -
w o (e -@
5 10

Stiffness vs Steel

HEEHEICEYME R E— AR KRIESE !
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4. Game Changer
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4. Game Changer
AM®D AL E[E

Key Success Factor
Additive Manufacturing

BFE Z—RE— AV RIEDERETFE
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