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o) =ro] 5 = ACC(Automobile Composite Consortium) Z=Z 13O 2 B-AAMf
EdA s A5 T35

TECABS oAl 7123} ol Awsl 50% 78, $F% 0% 42 2 3

4P LS Fo FE shgon,
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O A% 8a7x4d< WEsiiA 44 73 £F 14 AAE sl A
ol At

dEAAE NEDO(IAUHA  Ad7le F AT 7199 oS
ALSTECC(Automobile Lightweight Structural Elements of CFRP Composite)
ZEIHE Ft Am2dst ¥R Ve 2239 9 A Aws &
Ae7E BEAR AT 20033A5E 20079744 S8 sh o).
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Aol w=, Yue) A5 AN A BHNE 2477 Sk
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=9 FordAtel A= 100% 4287/ HIFARE AFARE A XA
SAEC(The Annual Society of Automotive Engineers Convention)dp & Al3}31
o} o] AHe] Avle FY =9l FordAb TDE 7.2km/lell A 9.7km/l2 <F
34.7% F AN A

ToyotaAtE 2007d Al7tal LELOA XAl =48 CFRPZ A &3t A5
FHS UE gaAzR AQEIS “1X” & EF3AT. o AFL dtolr
PlE A “Prius” o BE5T Au Fe /HAEA FFEFL oF 420kg
o2 so] 71& Priuse] 13 FEo2 2T CFRPE ALgste] 24<
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A5A AR AREE TEAL] 4 e olge] AR AT & 9o
HE FE a4 e Fshel A APsel ME AY ARES A&F

Sad AR B 1 2 dne Y 485 Az 7)E9
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[ 2] CFRP A}&x} B2

= 7

=~

S AH

Maker Model Materials(Process) Parts
_ "Trunk, Radiator support,
E-glass/ bumber, beam,
polyester roof frame,
GM Cadllacetc| Solsticeetc door frame,
an_ gllaess?tér engine valve cover,
(}éMC) timing chain cover,
oil pan etc
E-glass/
Fordetc Various trucks polyurethane Cargo box
(SRM)
GM chevrolet Corvette E-glass/epoxy Leaf spring
BMW M6 CF/epoxy (RTM) Roof panel
Gear box, rear
Bar 1 Formula 1 CF/epoxy _
suspension
E-glass/thermoset
Dodge Viper resin Body panels
(RTM)
' QarmaQ E-glass/pp
Hyundai ' Hood
(concept) +core sandwich
CF/epoxy
GM Chevrolet| Corvette ZR1 Hood, fender, roof
(autoclave)

Examples of CFRP indroduced cars

Mecedes Benz
SLR Mclaren
(2004)

BMW M3
(2007)

Toyota 1/X
(2007)

Chevoret Corvette
ZR1 (2008)
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[ 3] A5 A%s Aw vlw

Property Unit CFRP FRP Al Steel
Specific Gravity - <2 <2 2.7 7.8
Tensile Strength MPa 2,550 90 190 450
Tensile Modulus GPa 135 10 70 200
Flexural Strength MPa 1,670 196 - -

(*: Toray T700S data)

(Roof : =10kg) (Trunk Lid : —5kg)
(Impact Beam : -3kg)

(Bear Spoiler : —4kg)

(Platform : =50kg)

(T4 34] dadwE AE8A2E A A3 a3
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ol AEFEE S83 ArIAEAke AR A ol# g =¥o] & vt
£33 o

BMWAL= 2 A &sto A A=l 98 313 Jd=d], 2013d =A] oA
ol AAL A7 A5 Megacity Vehicles A AAE a7 243 Z2t~H
o7 AT ALY, olF 3 BMWAE 5¢Y SGLIFH F&o =2 b=
SN A3 SetaE 3 AHeth

TEA HEA 2F% L M Wi FE I3, = iach
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2) ¥l=

=2 1975 FE 19k o] %o x#e Fujsts IAES VIFSE AF

2 719 H#9An8 FA(CAFE: Corporate Average Fuel Economy)E 7HE-oj
Agstn glem, CAFE A& F 10d ®be] Asx AulE  5.7km/lol A
11.7km/1= WA R A2 o] ot

A wl= As ARl g =92 2008 12km/1e] AHIE 20161 7HA]
15.1km/1E  ¢F 26% 713, FF 2025G7FA] FHAvE 23km/I7HA =
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24907 olF me AEAYAE Al ALL s, D745, sol
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2. AAF2 HEF& daERLA ZYE NS E
1) BMW

BMW M3F2X »Eo B2MfR7; oZA FXE 2839 RTM(Resin
Transfer Molding) &< o] &3t A&l .

NEAA AR AHS AP A DFLYEE PolRAL, AF
A} gRo] BAE A usA giw A sel FA FHL olFAAN

Coupe Sport Lightweighte] ¢fx}2 zt= CSL mdl& A3k FA %3 o
Eo] 360t D= 29S JHAA HAa, © A QbE EuManti-roll
bars)¢} O @3k ~x g, Tgjal Alu|&y #olA goloj(r4ld gdsl 2~

ZE Z2E 59 U MU O U7Ee SIS AWk

it

CSLe AZe @ tiael, Mol WA elo] 22Uy, g ¢ 45 9
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T3 72 Fho]lH(carbon-fiber)F3£, SMC(Sheet Molding Compound;&#
&gl A EFafe B4 HAE AdEd AR wEoxl ERA, ¢
7MY Wz wiyEE, § gkl Bl g A, 7R gdolME whEold o
¥ o} 2lo] YA (rear diffuser), k% WH =of #dx E&, 18 4
H dold ANEE T3 FUF AFe FoH, &g ATEA e Ao]E oo

—

CSLel Al oA dnk M39} o2 AAZE, sHEyjolw F7] WUEE
%45}-9l(Alpha-N)1 7 WjUAAEE 53] 2Bk CSLe ik M3o] &
B 718 fACIU™ dojHs grle HA AAEYAT, Frite] 24
mel §AoR F7b AHE £ vk =3 SMG 1 Jojutart EgHe s
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BMW i3+ =Y BMW7F A4bsts d7] A2, g4 A Z4st &

(CFRP) 5 4% A2AE HLsla, Sgto]lH BEE giiE &Z2uyF

A3 FAF TES 1,300kg 02 EH T = D
A ZolE AG3 s FEAS EAT

[Z19 41] BMW 71254}k 13 BIW
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[18 42] BMW’ s Z22 CFRP side panel manufactured by RTM
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Fuel coll stack

TORAYCAS
carkon papar

4

High strength TORAY CAs Stack frame
carbon fiber
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CFRP Effectiveness

~Weight reduction (fuel efficiency improvement)

~Crash safety improvement

~ Assembly man-hours reduction through
modularization

—

Mitsubishi PAJERO:
Propeller shaft

Nissan SKYLINE GT-R:
Engine hood

& Nissan Motor
Nissan SKYLINE:
Radiator core support

sppnd aAjjowojno
1924} UogqIDd jo 3sDa1ou|

Subaru WRX STI 18:
Roof

LEXUS LFA: e Mercedes- Benz

< A SL AMG: Trunk lid
Chassis, roof, other parts B i Heavy Indushies i U
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*1) VaRTM: Vacuum Assisted Resin Transfer Molding

*2) SMC: Sheet Molding Compound
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Cost per part
Percentage of cost of comparable steel part

570

Carbon Aluminum Carbon Aluminum

fiber fiber

2010 2030

Aggressive scenariol

[Z19 53] 27 tiv] gadfot dFvgae] 714 A=




Conventional lightweight

Aluminum (g * 100%

Plastics
Steel

HSS

Other

Replacement of steel with high-
strength steel

Moderate lightweight

Carbon fiber~ «— 100%
Magnesium

Alurinum .
Plastics -
Steel [

Other

Usage of light metals and
sandwich structures

Extreme lightweight
+100%

Carbon fiber

Magnesium-,
Aluminum
Plastics

Steel

HSS

=

Extensive usage of carbon fiber
materials for maximum weight
savings

250 kg (18%)
at ~ 3' EUR/kg saved

(719 54] A-sAF 73

T3}

420 kg (30%)
at ~ 4' EUR/kg saved
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490 kg (35%)
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