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1. $4717| Z2s 2R 7

77 24712 CO. = Nl Bt

(CH9I: 83HE COze)

2005 2020 AR g = +4 TIVE HriE SR 20204
LIl =
(BAU)

|23 1 214202014 & CO. HIE 2

OS], B0l B n X2

* 2t 9l of K] 22 FRIQ 2ATEA Z=0] Cist 7P A MARCZ ZstED Qlon, thet =0 2ATtA 2
ZH+ 20304 HIETYXI(BAU : Business As Usual) CHH| 37%2

—2009E 1€ 24tA =21 ZAAE0f 2, ZUis THEL

Hh

T

SMIETEY, AR AM252801 SA|

SEEE CO. HiES

10,9212HE(16.3%)

7|EH 2 CO. HHEZ
1,6282HE(14.9%)

ol

=LH $17HE CO- HiSZ : 67,0002

0

AAHD X

TSTTS C02 HH%% : 10,921'?_"5

|22 2 =1 20104 5 CO. HISH, +552 CO. HiSE 32|

* S : 2012 XSt S 2A7HA O HX| 27| 2o D BRSNS

MA7IEgr R
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* 2010 71z =L 57 17] MY CO. HiE2 =L S7HE CO. HiE2H2] 16.3%01 g
£E717] 2] HIESZE2 10,9212HE, 3 S0IlM XiSAE 42401 85.1%21 9,2930 K= HiS
— 8717 LGN BIE = COx= MIZ, At X 7| 28 14.9%, 2b1-E0] 85.1% XEX|

2AT(7| AR 2020 ZHE 2HE BAU THH| 34% 2 7HA 8801 ZIE ATto 2 M 247 |7| Z2ks7t A28 0hH|

— 20201 F77EK] 1,6400HE 2ATEA ZISA| BIE7HS 8RO LS| A HO ShM ol A

- 2020'—477R| BAU 34% &= ZHA| A= EZ0| 2 GAIA Hel 51 =
£8717| ME2| CO. HiE XM =1 A AL L ZHIA HU2 & 59X o= ol

77 $57|7) A 20PE oiH| 2 HiETtA | Sig

* E7|7| AN CO» Yl 85%E XIX[Gh= AtsSAt A1H 2| CiH| 2 BIE7tA A= 2020E7EX| 2015 CHH| Eidt
25% OA} 245t
— 2020 EU= TEMICHE] 5% 4201 CO2 HIE 5 g/km IHA| 10 97101 Bk 204 (EU 1 g/kmE €95, 1,73024eH)
— 20201 20/ FAHIHE] 5%2! 2.3 mpg EILA| 27 $FOIY B 8 (20 0.1 mpge $5.5, 1,74001cH)
— 20204 U= AAIHH| 5%2! CO2 HIES 5 g/km ZTHA| 22502494 REha Ay (22U 1 g/km'e 18K, 4508 HTH)

* ' Y g
'<I?I'EI£-I| . g% ‘&.@
¢H| x| (CAFE) CO. 7| | Al H|/CO, |
58 i T 5
EH 19,80 25 1300 25 6.90/100m o 2430
039, 2ta e ~ 27% 23t ~ o, 243 17km/ﬂ/ -
r2. ~{ L - e
~ ~ -~ % 23
“T6.07a10 %sg/ka 50/100ka g0 ¥
97g/km
. . . . . .
“15 ‘20 15 20 15 ‘20 15 20
— 231 0ImpgZ $5.5x TN — 83 lgkme €95xHfE = 7| o] x| THEE| HE — 23 1 igkme 10T XN
ex) 100 i, 1mpg 0|2 : 6884 ex) 100 2iCH, 1g ZTHA| : 135623 — JHEHAL Z|A PHIR| STHEA| EHol ex) 100 2HCh, 1g Z3hA| - 1002424
— Corporate Average Fuel Economy Ez=ns sy —35E 0|2H001S 58 SEIRISR

| 323 202018 271 XtSAt AH| 2 ST 1A A S

* E5: 20143 SRYR/AASAXIAL HEXIR (NSK HR SATIA- S| 71F)

K HE MO 2ATIA T 7R AT HMEAB o2 Qlot HY HiE 25 2ot
—&0J= US Clean Air Nonroad Diesel Rule of 200401l /504 201232 E] Sulfur| HIEEE 15 ppm $EC=
=5t IoH, Tier 42| A= 2015E 12 F2E AA|

U= EU stage Il Standard for Locomotive Engines 7AHIE S5t04 1990 ~ 202037t REE=2| CO2 X
A2lof rh2bd 2020E97EK| 30% 2ES SH2 MY

m
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C0, HiE Z=H HIAI
* 20304 : CO,HHE 50% XMASUKkmE)

KEIT PD issue Report

dalkl= 2EH

« CO, HHE Ml 791 2 SJt5E 39 (201171F)
+ 20204 OIX CO, HHE Ml 691 S =2 0|&
© 202090kX| CO, HHE 30% X& SH
(20052 LHHI) + 20304 : & CO.HHE 19908 == 8
- 20504 : HADR A MERY NY
U1 suewma paemel co, waw vn R0l @4 104 SEES CO,ME o
T 100%
— 50%
samy
[ 1]
199013 20301 20504
| 28 4 M Stz 25t 9 &% Co2 S 2= |
Jo B M 2ATIA HIE Al ZAIGHAL [T IMO(International Maritime Organization)of| 2/5t04 EEDI (Energy
Efficiency Design Index) 2% G{£2 17|
— EEDI= ME}0] 1E2] SH=S 18Kzl (nautical mile) 2&A] LMlst= CO2 AZO R HA|EH Hel= g/ton-nm
— 20132 E] AlAMEt0]| EEDI =X 7 HEO |, £=X(7F MO 712 0[5 280 512 =|H, 2O{E X = BT RA|
| & 1 ME Y M X EEDI M2 M| 71E |
EEDI MZE (%)
ME Myt x Phase 0 Phase 1 Phase 2 Phase 3
2013/1/1 ~ 2015/1/1 ~ 2020/1/1 ~
2014/12/31  2019712/31 | 20241231 202511~
~ 20,000(2) o] & 0 10 20 30
stz
10,000(Y]) ~ 20,000(2) N.A 0-10 0-20 0-30
10,000(Z) oA 0 10 20 30
JIAENS
2,000(Y) ~ 10,000(Z) N.A 0-10 0-20 0-30
20,000(2) o] & 0 10 20 30
Il
4,000(Y) ~ 20,000(2) N.A 0-10 0-20 0-30
15,000(Z) 04 0 10 20 30
ZAE[0 [
10,000(Y) ~ 15,000(2) N.A 0-10 0-20 0-30
B 15,000(2) O|A¢ 0 10 15 30
ERlEl =l
3,000(Y) ~ 15,000(Z) N.A 0-10 0-15 0-30
] 5,000(2) 014 0 10 15 30
dssi=d
3,000(Y) ~ 5,000(2) N.A 0-10 0-15 0-30
ey E= e
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* S AU 2AT A HIE A= 2012E EUZ T OJASIERA HIE 2EE £t A2|2 201352 E] Al

—0J=2 EPA(Envionmental Protection Agency}= 2015 68 &t27(9] 24I7IA BiE 4| gotnt Agst37|
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10| CO2 Ui HA0| BBt 2o UE
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— QHi0 BYRI} BE719l CO2 HiEE' S TiMloh=

& S
TISARIR
|

Sl T 2 7ts o2 Z

33| IATA(International Air Transport Association}=

A StEES HAM Kot o Zele

2t5tE

StOAP} XferE o2 2005 ThH|

i SrE S EA S0
A

MRIS RIBIZR} 0| 7145 EIQIS0| B7| T SIA| ZIEH HI3Y| LS EXIste A7 |7 2 Z0|od
57| Zi2tsi7} Al 0f4r
AA = o A IHHEF £S5
2. 57(7| AEst A 7= S
m3E707| S M R
K 2A7|7| ZRbSHe ATY 2 52 Ho| ChbA 7120] LI} ZEbet AR A, AS 91 712 B MY, 22 DEs)
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CFRPS
—28717|8 RS AE T1RS T/o8 AHENE 051 HETIE X, TA AMHSS 0|95t B, O1F, oo,
Olat So| ANYKE, FEt SH2| U BH H2| So| #a) 7|4

Korea Evaluation Institute of Industrial Technology | 81

e



KEIT PD issue Report
PDISSUE REPORT SEPTEMBER 2015VOL 15-9

o
ofm
ob
X2

—5&707| dgs 2 |85tod, 2&717|0 et 285 W 2535
$E7171E eHdole MM SH T IE
-+&7017] dg=t ME ol st M3 gt scraps MZEsH=
71E0[leL, T nE? M= , scrapS primary2 =23t

220[ o2t M22 Bfe H DRI

HEE

|38 6 +&717| s ML FEH IR

7 75717 dE T IEE S
CO2 LelZC| 85.1%E AIX[GIH, =7t TR XSKIE Selez el Aednt et

gz

i

* 5717 LA
e o H e Y Tl
| AiSAe] ol M= 24 S719fst Me, 21 Mel, A Mg
= B=lof kM 710 2= XEf0 |7 | uf

-u—

Ao oo\l
=2

* 12 70 LiEfH At 2
X{510| 2rHE|n, 27|

MgE Hlotd B/t HEA 2

ot Mes Melstl

82 | etEiy et



rz
2]
It

19

ISSUE6 4&717| =S ?Iet R&D

1.Aerodynamic
resistance

4.Acceleration
resistance

Fy= Itﬂ.@. a

2.Rolling
resistance

FR=kR.@.g.cosu

3.Gradient
resistance

FG=@.g osin O

| 33 7 XISA TS UMsk= MEte| Z5 |
* 23] : 2013 Aluiminum in Cars, R L201ES3)

[y — =]
* RISKE ARG 27| Z=t 71a2 7180 HY AM AAE Y=0lE H 0la4ls AXZ iXSk= 7lsx 2
ATHO 2 BAOl M2 £, BA U HE DY HBS S5t PYstR BF Y 34 ATS FHOE FYS

[ Sheetpanel
I Fabricated profile
B Casting

B Sheet aluminium
B Extrusions
B Node castings

[ 32 8 Audi A0l MEE 20| AXH A MCHE THE |

* =% : 2013 Aluiminum in Cars, REUZ0[&S 3

* ARRFL G D2E EIQJOR K| Ash= O[2HXIFA HHUETIE H2lottr, LMol XtSit AHEE !let A AX)
M= ASF® (Aluminum Space Frame) 220|& &20|

ME2 1994 = Audi A82| BIW (Body in Whiteofl XE&

=Y

b
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— Uotel= £ QN BUHHS S flot A HE 2 2A4 B9t

—ULSAB-AVC (Advanced Vehicle Technology) 0141 712 7HE HIS 0126101 7|& =2 AR X x| B2t 2
s ol KMoz 710

— M7 |52 XsXH2O 2 FSV (Future Steel Vehicle) Z2XE 7} 20082 E AR OO0, TWIP Z7IK| HE2&|0f

S HHE XISAt 20| T leiie Tl S

2) k5 24 Az Z2s}

* 27|19 ASA BFets 7IE 2 AMME EF0ls H 20HH 2Y AM=Z tiAHlohs HEL2 AR,
2 2T7HOLE} THS 24 A X8 e the

%
i

M7 by 5 &2 o =2 ZHIM B

Steelsheet EXtrusions (AD

parts

< s‘% Zzi

. 35%

Aluminium Structure castings (A)
sheet parts

[ 2210 Audi A0l HEE AU20|E X HZ AKH XH FHEE |

*Z7X: 2010 Euro car body, German

KRIZ <Al ABSI 70| R0l Hi T} HEALE] 2215 & B O sl 52

— X S
— 015 B4710) TBIA| 24 2 SZS 915101 77K 214 L Btst e Mg Sl

~ B2 AXHE HB5IE HOHOME A 7S A5 U NVH A5 EA0| LRSS0 U20[5S X85/, Al
24 B} TS 900 DAY HB0| 575 US
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Aluminium

Deep drawn steel
_ Multi-phase steel
[ High strength micro-alloyed steel
[l Boron-alloyed steel

| 32! 11 Porsche 911 Carrera X &z U 220|E Xkx| M |

*Z7X: 2013 Euro car body, German

* THE ZAAT MBS E8t ZUES N XIS HolHOl ha BHEkE ZarE J120| =lof 2t Ax/et
HEL

ol e o
B o J+L>J

R4 R X5t 3 HE SRI0| et 228 a2 7 k0| T

spring support:
HPDC (AIMg5Si2Mn-F)

hydro-formed tube:
AIMg3.5Mn-0

inner: extr. 6060-TS
outer: sheet 6008-T4

beam plate: extr. 6082-T6 stampings: AIMg3.5Mn-0
AlMg4.5Mn0.4-0

[ 22 12 BMW 5 Aj2|=0f| HSE A20]E X 22 AXHE XM FE= |

Tob

*Zx]: 2013 Aluiminum in Cars, SEYZ0[58
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—ELV [End of Life Vehicle) TRl 1S0 2262801 217 XHSRIS] HERIISS 85%, ME4 7158 95%2
DIESIEE 3
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KSR Bt 71717 |E WV [ZHECHH 2 7|15 XSA K 118 XS] FR0ll= 7122 s 24 A

2221010 OfL|2t TEXH AX7EX| &8 MMI(Multi material Integration) 71&0| 22

0]

Mild Steel

Al Alloy

| 3213 BMW i3 H7|XISXt ME CFRP, &20|E & HL M XA |

X ASKEEATY, 22IHEYA (Wwww.greenet.katech.re kr)

* BMW i3 &2 A2 224Xl CFRPE XN7t2 et MAE 4= Ql= RTM (Resin Transfer Molding) S# ot
TZNIS 025101 CFRP, Y=R0lE % 2L AXIZ 012017 ZH RAE /U510 483} sIemM, &S X7
RISXIOl7ER] Eoheh ol &
—71&E0 341 S4719] 015 AX HeollMe 2A =X s 20| 71 S26t0 7 A 2[4l 3! Zeld 22 ZH0|
71 Eo| MBI OLE, MMI XEA(of MEE Het 712 K| 71=0[H, BMW i32] 2 XiAol 170 O[E 04
Pty
als)
- MMIAHIE Sot dE=lol= HS0IARL, 12 it 100thS Z=0ret 4 Sl dtkd #Xl= gF= 710 2R

Korea Evaluation Institute of Industrial Technology | 87



KEIT PD issue Report

PD ISSUE REPORT SEPTEMBER 2015VOL 15-9

6.00 mm 2.00 mm DP 590 Tensile cyclic fatigue
spot welds steel tab

1.20 mm mild
steel doubler

3.00 mm
quasi-isotropic fabric
SMC composite

Max load (kN
B 8 & 8 3 &

=

0.70 mm mild steel

0
1E00 1E+01 1E+2 1EH3 1E+04 1E+05 1E+06 1E+07 1E+08
Cycles-to-Failure, NF

or
2.00 mmDP 0.5mm nom 1.60 mm DP590
590 steel tab bond gaps

weld bonded joint (NDE)

360 A9

0.2277 inch

—e—Frame 1

0 —a—Frame 2
—a—Frame 5

e / ¢ Frame 10|

200 ﬂ

IR Intensity

o
Y A

50 / ;/' \l\ [T
0 0.05 0.1 0.15 02 0.25 03 0.35 04 045 05
Distance (inch)

M

o
R
Z
=
4
rok
filo
do
o
ige]
l
i
=‘=‘
nx

F A2l (Oak Ridge National Laboratory) |
* &7 : Composite Underbody Attachment (DOE Project]

* 712 M| MMI Zgst T SiAe Clorst Afiziol TEH 2| i Z0I0, 012 510 Clerst Fat Bt
FSEyR I T o) =3
~ MMI 461 91 R EHAIOIA] HHEA] SHZsOFEE 2RI7F RBHA| 3 o 54 2RI01 2 7IE A3 917 2l M7l

ol
oM 2RI=L U

- MEEA B4 TS M HSALEL HEE & 1Hals 7Is&0] Mot A2 Old=H, A% H0IMFEH M=

=
EAVIK| Mg S T2folX| tis B eF

MMI Rt AEIZ0l SIS WS 4 S
— ol MMI 228t 7122 Of| JHEl &2l B2 A1E1 7122 Follow up SH= 4Z0IXI, Tldt 20| of izt 54
FAI AL 7168 F83D| HEOME EpIX| T 71 O SRUE S1AGIN Zoi 2UE THEIS 22

7leE M HE HMRE K|
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%o
>

| TS DFE7IR] 2f=sto e

7 SR A AT U N S
e L2 SAM METRYRZ 7 &0 (Innovative Structural Materials Association, ISMA]2 2014 THH| 2022371
NSAHS £8717150% dHst =5
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~ ISMA= 2= ZTIAIAS(METI) DSt p 2 sE Usto= Fig
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(1) Development of Materials Joining Technologies
Toray, Kobe Steel, NIPPON STEEL & SUMITOMO METAL, JFE Steel, Mazda Motor - UACJ, KAWASAKI HEAVY
chi

INDUSTRIES - Sumitomeo Electric Industies  NIPPON STEEL & SUMITOMO METAL. IH, Hitachi - Hita
iutions - Hitachl Metals - Hitachi Metals Precision - Tanaka Kikinzoku

o
nnovative Tanium | Innouabes Ausminum || roveive Megnesken | || Ipnovative Steel ||| GPRP
Materia Plates |
uacs AT Kobe Steel Naoorsun S0y
NiPFoN Sreel AST Sankyo Tateyama | | NIPPON STEEL & || Mislesimavariace |
'SUMITOMO. METAL Kobe Steel Sumitomo Electric | | SUMITOMO METAL || S5uires i iimenra
Toho Titaniu Incustries JFE Steol TR T
FUII LIGHT METAL b |
Dai Nippon . =
Japan Transport A OSTAL Horma
Engincering oo bt 1045 e |
Aty v x|

(2) Individual Projects

Formulation of Research Strategy, Setting the Research Agenda

for the Practical Applications, Common base Research, etc.

(3) Strategic and Basic Research
All Members

” fic
"
,.
st
R A
i Sirengih tee
ot} /(Spot & Conti of HTS/HTS, Steel/Light metal, Metal
/Resin for multi o
_—
-

SAl

==

| SRR ZRRE 7Y |

| OIBAXH Het £l

71 M

1) Development of Base Materials

Strength: 1.5 GPa
x

®Segregation control in light elements
® y-a‘Phase configuration control
@ Carbon content control in residual y.

. a%
Grain boundary segrega= Martemsite
tion in grain-boundary M
sirengthaning lements.

Development of

00 400 $90_¥00 1000 1200 1400

TS/MPa
I Development of

structural Model

2) Development of measurement and analytical technique

®In-Situ observation at elevated temperature
®in-situ

®Destruction mechanism by analysis of martensite
under
®Development of accuracy in analysis for light element

functions by multi-layer
®Mechanism analysis of interface bonding

sty
observationof texture: inthe
e 1 hgAETPEBAE 800%

= O O Immature market
» ¢
é: s /Ne;g_onal close-
™ Frame retardant \
1 technology \ pac "mj}grQ
: 4 ~N <
Bt L T Non-ferrou
e =
[ Processi metal mater |
tochnology T Refining
h | lements
(N, O, C, and N)
contamination

Process]

Structure
control

Multi-materials for vehicle
weight reduction

| 30 GPa%Z K| AE 7Y

| XtSXE DEY X7HHIE 7KL |

Intermediate materials Processing technology
Multi-material and multi-molding solutions
to meet the demand for structural proper-
ties and process cycle.

Establishment of material design technolo-
gy to meet the demand from properties,
CAE, etc.

=
'—>.: &

Investigation on Technical Progress
Collaboration with other Group

Innovative Structural Materials

Steel, nonferrous, Titanium, CFRP, Joining Process

Fracture Mechanics

Metal, Interface, Composite

Joint Structure, Composite structure, Plastic Forming

IRBURIGHBf GaUIBME > A Evaluation & Inspection
Process Monitoring/
m:lcgan:;mmm;nng Method B CAE & Opti- (@7 _’@ Health Monitoring
m vigh Tersle igh Tensle
High efficient High cycle i Stengih Steel v
pre-heating molding
«<= 3
w 'Medium- and long-term outlock on scrum-ﬂ Materials for Vehicle
= -- Vision an Innovative Structural Mate
omwdmmmmmknﬂm
o1=
| X7} CHZEAEAE CFRP 7H | | T2FE] X ARH T |
o AN SI= OISt S
| 321 15 Y2 £4717| ZYSIS U8t SN NPZAR Z2FE |

*EX : http://www.isma.jp
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* ISMA= 4=&717|9] 71| 50% BE3IE /ot 7 |2 WS HIEC 2 e BRE JIE/iL =7
— O|BAM el : B, Y20, 01UlE, EfO|ERs X CFRP AXH7He| et 7l i
—30 GPa% X A= JHE - Z5= 1.5 GPa, BIAIE 20% 24 AXH 7HE
— XISAKE DES M7HHIE N AXE DUE XM7FE Y=0|ws, 0iUlE 2 EHO B A 7Y
— X7 i CFRP 70 : 28871 0|19 &7 17| HE 7t QXA CFRP AXi i
— TISFE 2T AKX N - O 3 APA 2 SACR it AM=, BUt Ve 2 o o7 S E 22 BE
J1aS rMakdoz i
#* 0|29 247(7| BEst 7122 Lightweight Materials T2 O 2 2002 thH| 20153 71X] 50% H2iet =8
—37PX—*|9_| AHAOIM BEst =52 2 VN 20| SIF0IM ZEah el 242 MM e 2 X6t S
— 20143 2,8002H= 2| 70| 7t X[ EEIRCH 2008 FLE] 2014 F7EK| K| BHE AT HZ XEH|IEE S} 49 8% 7K 24
— 20162 E MER 7|EHE CiH| 50% Z&fst 2HE 20| X|20| RIS of &

Alloys Aluminum Alloys
When it “works” = 40-70% weight reduction When it “works” = 25-55% weight reduction
Ome,w,se > Cost (~$3-10/ Ib-saved) Otherwise >  COSt(~82:8/Ib-saved)

Lack of 3 Russia,  Others «  Insufficient strength in
[ | unstable pricing us, E3 conventional automotive alloys
[ Properties and Manufacturing ] [ Multi-material Enabling ] [ Modeling and Simulation ] . Eh:lle_ngmg comosion 7% P
: psin formabilty in conventional
* Reduce cost » Enable structural * Accurately predict s’;ne‘i‘f:n; ’;:‘gﬁm‘y automotive alloys
* raw materials joints between behavior . Difficultto model +  Difficult to joinlintegrate to
« processing dissimilar materials « Tools to optimize deformation behavior incumbent steel structures
« Improve * Prevent corrosion in complex processes y 3 o .. "
* performance complex material efficiently Carbon Fiber Composites ) High gth Steel
* manufacturability systems * ICME: Developing When it “works™ > 30-65% weight reduction 15-25% weight reduction>
+ Develop NDE new materials and Otherwise > Cost (~$5-15/ Ib-saved) «  Inadequate structure/properties
techniques processes High cost of carbon fiber :'.::‘e;;:':gg L p':::e b
(processing, input material) ProP
Joining techniques not easily Insuficient post-processing
L ) for vehicles technology/understanding

Difficult to efficiently model + What other relevant properties

across many relevant length should be considered? Hydrogen
Demonstration, Validation, and i scales embrittlement, local fracture, etc. 1
e J Gt pt 70

—

H 1 1 it E S| [=] ru |
| Lightweight MaterialsZ2HE 714 | | EM AT M= SEE |
Magnesium Alloys Aluminum Alloys Magnesium Alloys Aluminum Alloys
- Corrosion (galvanic HAZ property deterioration + Complicated deformation in : 0 ﬁiﬂiﬂ‘:ﬁ”ﬁﬁfﬁl
and general) «  Difficulty joining mixed HCP Mgalloys ) established
«  Difficulty Joining grades D Hllgh‘y anisotropic « Substantial
lastic response fundamental data is
« Mg-Mg « Joint integrity i ’F)’rofuse tw‘i]nn'n ity
« MgX « Joint formability ing - Useful prediciive
« Riveted Joints «  Dificulty recycling mixed FTW eleabllsht(ed design g‘"“:‘:'g::éﬁﬂ':s"e’j for
* Questionable grades rules for anisotropy
compatibility with «  Substantial gaps in basic « Troly predicive, muli-
existing paint/coating metallurgical data seele models are stil
systems Q. Ha ot sl Sora bt 64 ackng ——
(2011)813-816
Carbon Fiber C i _AHSS Carbon Fiber Composites AHSS P.E. Kralowski ot o Acta Mar 68 (2010) 10741066
+ Corrosion and environmental degradation * HAZ property deterioration + Insufficient capability in modeling relationships + General lack of understandingon V! Medveceva et
« Some difficulty joining «  Limited weld fatigue strength between physical properties, mechanical stmciure_s‘ phases, and (zmm 012105
* Questions regarding non-destructive evaluation « Tool wear, tool load, infrastructure properties, and ultimately behavior deformation mechanisms to
. « Lack of validated, public databases of CFC achieve 3GAHSS properties
{ material properties « Very complicated structures,
y - Inadequate processing-structure predictive tools phases, and deformation
mechanisms likely
a| =] A
| Multi Material 8 7|71t | | DeU2l gl sHA 71 THet |

| 22! 16 0|=22] Lightweight Materials Z2HE 714 |
* =X : 2013 Lightweight Materials Program, DOE

90 | et=Ay et
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* Lightweight Materials2 20082 E{ 2015E7kX| 27 37kX| 71 20FE K12

— A T2 EHY| ot AE B U U2 0(E, H7 | &Gt N2 XE AxlE ool 2 CFRPE 712610 X1
—-EM oy U HE 3 7ia Y . Y, YR0|E, 0faulEs X CFRP AXH XiA|Q] EA sFAt 2 RN eky
7 &7 X1

—Multi Material S 7|&71g . 24-2L, 2L-H|EE3S, HEZS-01E2S, 25-02Xt 59 offel ARy
S22 et 7IevhY X1

- oA Tl O RIXE RQ) AXNRE MY SY REY I oiMS Sttt JL o, AMAXE 3 3F

AEIEPNIE

Baseline MMLV Mach | MMLV Mach II
BIW 316.04 kg BIW 231.33 kg BIW 172.59 kg
Closures 92.17 kg Closures 57.23 kg Closures 45.16 kg
Chassis 89.07 kg Chassis 52.90 kg Chassis 30.80 kg
Bumpers 20.38 kg Bumpers  11.13 kg Bumpers 11.13 kg
Totals  517.66 kg Totals 352.58 kg Totals 259.67 kg
31.9% Reduction 49.8% Reduction

3.6%
6.5%_0-2% 3.4%
P / 13.0%

,.3\
-

M Aluminum Stampings B Aluminum Extrusions = Hot Stampings = COMPOSITE 5 MAGNESIUM
CASTING/FORGING/EXTRUSION

3.7%_15% 2.0%
3.1%. 2777

12.7%

l%’

3.5%

mAluminum Castings B Steel Stampings 1 Fasteners/Sleeves/Other g /s GNESIUM WARM FORMING

| 22! 17 0|=2] Lightweight Materials Z2MEZ X|RIEl 7 |&7Hgt Mo} |
* &K : Lightweight Materials R&D Program, 2013 DOE

* 7| MRIZO| 447(7| H2fetS 9I8HR&D AR 2 o RIThY
— 271 XIA0| A EHE 2HQ| 7|ZE ChH| 50% 0|AfC] Azt 2I5t 7|4 R HIELO| &AM Tz S ARl

—

|
—7lE 2EY0| ZHRE Pt A% & SSSH0 SFYE(0f 0|2 St MY 2 2 MAZHO| Value chain S|
s

SZ0 MKZN A5l
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## LIFT (Lightweight Innovation for Transportation) 2
* pE77| BHRES T 7120] OfL2 MfMRio = |45l | ISt =5 =15 & A=R FEHe] 71E TRl LIFT
(Lightweight Innovation for Transportation) Z2ME T

— 2015 TH| 2020E71X| Et 25% 01 Zatel= 2| & BiE7 1A 7o 55

TS0l K58t 71 thil 50% Ol
48717 Byt =n

— 71 ATHRIH 9 FRH SHAATHE BISIO SIS First Moverd SIAIR TAXHE| ZHIA bt

o
— ZUOIMRE] 20|z, OIS, EO0|ERs S 2R AXH0] 0127 [71X] Chfet AHO| S8iS o MM st
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SIMA K2 ISM CEEAX Lx|S MMI TR7| ARfEkz] LCM
(Innovative Structure Materials) (Multi Materials Integration) (Life Cycle Management)
- 7|s KIS A - 015 Fet 2 M sk - 3R(Reduce, Reuse, Recycle)
- NEY NHIE HIEES - ChEAT EA Y A8 A - &H], CO,, 2282|
- X7t Chk At CFRP - Q0 MiZst - Scrap to Primary
- Lift Mat. Platform THAXH - Lift Biz. Platform &ErAXY - Lift LCA. Platform 2& |1
First Moverd Azl Zztst Z7| 483}, 2EH 317|USY AlXH 3= st
v

AT St 48717| 58 B 9t A%
M| S sty amt Agst i s

| 22118 LIFT (Lightweight Innovation for Transportation) Z2HE 314 |

A 2= 2R 20303 BAU CHH| 37%0]0, 247(7] A2 2020E71X| 1,6408HES
X S

7
ZeIA AES FYA Mal, BHH HY 59O ZHO| olld|of +&5717(9] HH| Sy HiE TtA XS Pl
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* LE2 ISMA Z2THE E5I0] 2022 7K AISAE 52 45717] 50% dH=S 0[=2 Lightweight Materials
Z22O 2 2002 tHy| 20155 71K] 50% AHEE SHE 271X X9l 7Is2EMS HiEHoZ /7 7is Sie
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=
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