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* EUE 2

—~

343l) 130

U=AS EU

= EU 3/#=2 35% Z
ﬂ o

g/km — (2021) 95 g/km — (2025%) 2021'A04H| 15% L= —
YISO LB

HIIA(CO,) HiE M HE & [3,4]

(2030) 2021 CHH| 30%

UE0H(62 g/km, ‘3001 EOIBIRCLY, EU XS], 23], 0JAtE] 3XIZH oo

|6
l

| 23 1. EU2| CO, 7I& Z3t =AM [4] |

200
= Historical emissions

180 -O- Standards
g O Proposed targets
z €0 2009 (146g/km
£ introduction of standavds
< 140
2
3 120
2
©
>
c 100
k)
a
E 80 s,
@ European Parliament: 68-78g/km
s
(8} 60 Nine EU member states: 57g/km O
)
@ 40
g German Federal Environment Agency: 29-38g/km g
< 20

0
2000 2005 2010 2015 2020 2025 2030
Year

| j_al

Ha R U BIEY VIE S ~ 95 R2 1 23 R0

2| Al OIEZA! THE olef €3 (20212 Target 71%) [5] |

(£H2l: EUR per Car in Fleet)
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500 +

0

12420
«

COz Emission

Target 2021
v : €O,
920 95 100 105 110 15 120 125 130 135 140 (249} g/km)
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* 0|22 GHITFH(CAFE)2t 2AH7IA HiE HHIE SA X8 5 (3]
% CAFE : corporate average fuel economy
- SSA 2ATIA BIE 7|F : 1181 232 g/0FY — "251 163 g/0tU(29.7% L3
- AHSEA WRH| 71 1 181 450K/ — 251 40012/21(33 3% 23

- 0|2 A2 L0} = S 1074 Z(Section 177 ZEV States)= FSHRHZEV) T Tl M AlE 5

- EEI #HE 2021~2026'F CAFE 7|&E MAE XIA|(118.04). "18E 88 M2 FE7| H|IFHRHSAFE, The

Safer Affordable Fuel-Efficient) &H
- ML FHOI| S LIS iR 71EK SZE RHE 2slein, FYRO| SX YUHBS HEsis R0/0]

0]0f| CHol =FF2t HAHK S0[ ZopA ot

rir
0x
Ofot

* £22 J|Z 7|QYRH|(CAFC) M=l Tis 201 9HSEf MOLHXRFERKNEY) T2 HE Al [3]
X CAFC : corporate average fuel consumption, NEV : new—energy vehicle
- 201382 H CAFC M= Al - SAF SF 7|22 28H =1 IS USSR /IS8t SE A 29 27

- 0|=9| ZEVH|E=2 RARRE NEV 2T M= Al =y

#7 AH| [1HI2t FEst

* 1 S 2R YAl= A 20| FA| 20t HIE THE| 21t =2 S8 HHNC 2 Mol S5
* ,

- Ol SN2 S5t UHHOR ST HTE ATTEH B8 4, T NI UL, FY 502 7

|4, GDI(gasoline direct injection), tHH Hi%7((6% 2 84) St 22

2108, 71 470| MY 22 HA50] £71501 S oA B2 STHISt 7210 A2

=/

YXE 20| B2 XA S7|HstH EA|, EfO[0 THE 2[K3t I EO|K A0 /hME Sot 718 ME d4 52
7 M| QUOLY, R TRl QAL HHE|0] AU HE0 SHATL US
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| 12 3. G| JHH/807|7bA Kz Al & Bt ERY 2 5]

71 Mg i =7 w2
SHER X[HEQ
Z IO E| H] S 3t = 29
Long Term Infra SHA| 2t whE 1A
232 el S
HE o5 THe R A EX

\ Multi Injection
DE/ASH 22

S o, e Be B
\ oM oLR] 25 . BV, Fuel Cell, HEV S

A

AHo| At

uoto] Za

Haol g% 2 5

Hyan 5

B3 K& 57}

BIMEAS B

2=, A, Mg, > bt B o2t

- A1 ZE| P2 FA WHS S6 BIE HR0| JHSAICt YOI UOLY, FS AX HRY T2 HIR By Y
MATY 713 U H3712 5 £74691 718 40| TR, HT A20 bl SIS 95t 7y SEX9 wotoR w2k
Y 52

| 28 4. X2 Zsi0f M2 &1t 24 [2] |

= S8XH1500ko)E 10% AT & A2

L3
CO@5% | ), HCR5% 1),
NO,(88% |)

A U 4 HZ%(0-100kmH)
174 37 s
5% HS Hx|
el B%

* Q| 7 H| 2HES LIoHM XIZ2 25EMK] OF 23% Ol S| HZ( 16 CHH|)0] BR3EH A2 2 04 &H 1T UAZ

- UBHERI O] Z9, UWRE U RAHMAI HEO| T X A 50% OIS AX/5HR 01, ZY3t 2 thajol
51 Q= AHY
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| 285 258 A 22 X B3t SH [6] |

HI

Vehicle Lightweighting: Weight Distribution by Vehicle System, Global, 2016-2025
2016 700

1,560 kg 600 N 2025

o
(=}
=]

1,200 kg

Weight (kg)
oW b
o o (=]
(=] (=] =

(=]
=]

o

Weight Body Exterior ~ Powertrain Chassis Body Interior Electrical Weight
w2016 ®2025

* 71 ST |2 RK| |7t TaEo| JHAIEICH SIERIE RISA TOf STy G0l 7IKOl | 7E| £50] 0f242
A5
- T2 G| HH AT AT O 2% £FO0IYOL HE QPGS MM 45 ABR o 5%2 BEVE HIZE
RIEER T B RS AE

| 28 6. EV| R2E M8 HE A% ! a2 [4] |

=

Interior - Steel

Magnesium 65%
Body Parts - Alumlmum Plastics 70% '
Plastics 35%

crrRP50% & \ _ _

=5
=k

Chassis/Frame - Steel
HS Steel 20%

Electric Vehicle Powertrain
Aluminium 50% l Compared to

standard +400 kg “
powertrain
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302 et [2)

| 23 7. BV ST U2 Tl &3 S 247 122 [2] |
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3 . T v
; e o Value i .
E B Ineroept 3.38452 - 3" BE!SB
~ B Sipe 000428 0.0018!
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‘S N
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© n
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Q
=
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* EIO[EN2] 4R Y9 1/28=2 43t fik= RXT

0|t A2ty

3 ARl BI5101 LYY, Lo
2 iyt A

ZOHA ALS

HA

T =X

§ 59 540| 20iX|= ¢HEH, 3

fs]

20| At= 530 7 AT E

FOLE A

ol M&:
= oo

il

2, HARl 7A8

* £XQ] BF Eo LYol HE SUAHMMRE XY SAAE, I AXL Y SSHAENK| -2 SFt
JWLEO TSt 7|5 R g5 Qtoks =0l 22 88
| 2% 9. E7taM DERIO| L& [9] |
Perforrnatce
Heat Resistance
Price FEI H Buper
FE3 FP3 Engineering
PAR LCP Plastics
PRU PEEXK
PC Nylen PRT Engmeenng
mPPO Acetal Hae
Commodity
ABS EMA PR P PR Plastics
Fhlvis PVC SAN HIDPE
Arnorphous Polymer Serni-Crystalline Polymer
* At IR AXH= PP, PA, ABS, PC, PET 59 E7t4d 12X HFA|, 2ZE0AE 52

SAE 2T
7

2ahy VIO 3 BEAL B B0 AUS

X PP: polypropylene, PA: polyamide, ABS: acrylonitrile butadiene styrene, PC: polycarbonate, PET: polyethylene

terephthalate

* 71E WERES0| eHEE0 ABE0 QE NEA AX7H =
ATIE FHES, HYRE S22 & HEE= FA|
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| 28 10. A=A 7|8 LM A 2FE HE HIS [1,8] |

J, AdMMEl &

TETE-3)
48%

R i T =4H I ; 14%
AME :19% B gl 7|E}: 13%
7|E}: 18%
8%
6%
77 NESAFEQ BETY AX|| M 0=

* M8 2F0 Mot Q715= 240/ H2Y| 20| 52 F2 3T AX A U= g7ED

o
24, 444 52 D2(5/0] A{HQ| FYet AP} HRE OB BY

US. & A58 272

d

| 28 11, ASAH 2 FEFE A0 Het 6= [1,6] |

Current(2016) Future(2025)

Body Interior Chassis Body Interior Chassis
- -

a2 B L A B
ommOo: = OMMNG: !m)

?, Steel Steel Steel Aluminium Plastics HS Steel

i

A Plastics Plastics HS Steel Plastics Magensium | | Aluminium

g

£ Aluminium Aluminium Aluminium CFRP Plastics CFRP

£

o :

';C’ Plastics CFRP CFRP

o

94 | A=Y |SEI A
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3. XSxt et 1A A% =2 B VY 5

7 X3 KSR Aglo] 2HE 73 % ANTNYIOR SMH7| 9Bt A7) 714 TS XY
* 0= WER0i|ME= 2009 0|F PCIV(Plastic and Composite Intensive Vehicles)oll 25t &4l ESHEE HMAlstL
2020E77EK| XS FA 2| 30%E S24AE 2 =82 idlsks T2 IS Al [10]

- Chevy Silverado Pickup E&2 &M 5f0:I 7 18-30 HRIRES HYCZ dEst ¢S FLgt 015 Safl 2307
kg2 1977 kgZtX| BE2K14.3%)SIRA2H, S IT0) CHeh ST SA|0] T3t

|:|0|I

| 23 12. PCIV &5t 22t i [10] |

* BASFiite PA 7|8t Ultracome A& dRUASUHAES A8ots B/iAd SRAME A 7HAES 342
CHXISh=0l M. A=A2 |0 20% et 7Hsold, 012 Qla 28 S0 2.5 cm B H2 32 MsE = UAS
- BASFiitE Johnson Controlsiit@t 87 &= Z|Z=2 All plastic backrest and seat pan& Chinaplas20150{A

REL
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| 28 13. 124 7|8 HSAHAIE F2 [11] |

Pnlgt,-_pqu?y’cn based Ultramid
PR TIHE WA Polyamide
Gilass fiber reinforced

polyamad

*"  Elastoflex® : Ultracom

5 J PUR Foam
41—

Based on polyetherols
and isocyanates

Il 324 Hl(cockpit cross beam)Oi| CHaHA 7|22
CHAISHH 8TTES 2|6t 30% A3 24
1RSE PAS 7|80 K28R 60%7t ABEUCH, L2050 HAYS SAHAI7|7] 2ot
HItAY B 243t O0f0|=A HAETIMF HBEHAS

| 1% 14. 5l0|H2|E 21 F2A WX SL) [2] |

96 | =47 |ISEI
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7 NEX AYRE 3Est
* AEL ZAO| QIAHZN A HIE 24 SAOZ HARIt X0 LOH A EtAMSUSESIATH(CFRP, carbon
2 HZ/QUXLO Y SHAM M A7t FH S

fiber reinforced plastics) ¥
BIxJ} SHRtO2

* 522 H{ U= Wheel R
- 712 24 oY AM2 = 2 long reinforcing glass fiber’t §RE PAS &85t0 BASF} HI=T} &
AOLE ZHIM AMIIE MY
- 71E 9 kg2 & EE 6 kgl 2 BHFIGIAS
| 13 15. PA-LFT &8 M Wheel Rim [12] |
* Bk SotAE B AIiaY SCtARS HES FY HUA0|E
oA}

- 2000'F SMC(sheet molding compound)
XNSite B7tad E2AAE(TPO, thermoplastic olefin) 2 PP-LFT(long fiber thermoplastics) 2XE

HEetEEA0IE

— LA}
A=
£ 21 AE0| YA HEE

| 22 16. TPOE &

Material stiftress.
e —
Total Matenal

material impact
costs.
Total part mass
Typical exterior TPO = 30% ZELE Full Liftgate assembly
= 2014 Rogue: Next-generation TPQ : i (Nissan Rogue)
Eondingce
(Panel Bonding Strategy)
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* 2201 M= ASAH e ZHUM 27t 2HHC=

- RER Q2S B2FLU0IER HHHEHH Huslel e T 5
H2B} HSBICHS ZH0| IS

- AHED B2tR0F ) e o7, BH AT U BH
So| eyt LB

77 RIESXE REAAA =]
* RA| X2 S0 2 HIES AXISHT 0] A5t SI7L 37| R0 CHIBH AR 2 20| HHen QUOLE, QHHA
St 2 AR SRS S5 QABIIRIS OFE] S50 2 SR A

LH0| 271E]7| 20| CFRP $IZ2| 7HL0| X134 0|04, CFRP &tf M&

o &

- CFRPE Ot & SE0| ZXotlt, XSt MY oM MEE =2 4
Molding(RTM), SMC, Wet Compression Molding (WCM)¥

| J&17. RTM(Y) ¥ WCM(SH 378 2= [14] |

—_ Vi
is e v

Mold Closing 8

Resin Injection
Binder

Stabilized
Fabrics

Opening &
de-moulding

Fiber Liquid resin Transfer et Curing
preparation application lay-up into
mould

Opening &
de-moulding

>

b

j
[

- XZMXz @E2kg CFRPOY TH3t 7171 5 0| UK JYESZ0| IO, YLHHIE0] Rl e A0
=)
[

Jtset E7tad CFRP S BEH Zot Al

2t CFRP XM&d}7| 2l CFRP 2718 7[&(E2d 718, AHN 718 5), 0154 HAf 71& (3! A, 714X
2 S0 et e REo| T S
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* BMWeE SGL It ¥H¥2 Soff CFRP HHE MAH0] ESot UM, 7 A2[29 167) 20| Yt ME6H
BIW(Body-in-White)2| 13.4% & XNz &1 &4
| 23 18. BMW 7A|2|=0f| MEE CFRP £Z [2,15] |
Significant weight-savings through lightweight chassis
Center Roof Rail
Rear Shelf
Windshield Frame
o C-Pillar Reinforcement
New
BMW Side Roof Frame
7 Series
B-Pillar Reinforcement
Center Console Reinforcement
Rocker Panel
Mg GF/CF

* A HR2 KraussMaffeie 20164 K showOllAl 7|& S35 RTM CHA| &
g S BE S| Ot KT = S0 Q0] IR T ©S Sl HH %OI N Xl =S M
| 23 19. T-RTM 38 =i 3 M8 2E [16] |

= LU TR
7

g

F —3
_‘ SIS
iy et e

Nl | o Nl < o
3 5 el Cloven 8 sasioge

e
<Surface RTM H| = >
-EE Y Y-

< Tl 2E>

THZ CHAISHO] 40% ZEst &Y

* 71E 5459 TU ADYS HRUSSEL
= Sogefi Group2 AL S YHR & HFAIZ FEE AME HBet FRP T AT S JHLS
O~ ity 220 M2 IS HBEE &

40% ZZst 9X(2.66kg—1.53kg/HH)BIHOL
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- 845712} MAI MOI| 52| FZ 2A0l0] s 47| OfHEIE P2 SES 2H0F oft, 48 YU F5 QHHR0IA
£2 7|78 SZ50F. Conti Techis PA ZEIAT #4:7| O{HEIS RIE QASIACH, 71E UR05 Lt 55%
S MY a2y

- AR NEEE A3 $7E 25| 27| H2U| 7|Z0s Y20[E02 BHS0f HOU, 22 71E UR0)s Uit S5
S 9 T2 40| 245t A 40| 7HS5ID 30% ZZE} kst SAAE A NRETL HHLE0] GMtalE

- ADB AS2A5(o} Y] OO BHEI= ASES DIRE(structure moun)= 0| ASHAT WU 012
S51} £2 57 015 SH0| 2757| HR20) LZ0|50] ALBSI0| HOL, F2 BASFiLS| PA 7|t R2lR2 st
S2AEIS AIBSI0] 25% ZYEIE RES U

m
rir
r
oz
4
oA
=2
=
rot
ox
oM
loi
~
>
°
e
H-|
ikl
Te}
Hu
b
™
Ol
=
=

* ASAe MEst H Xsstz Qs #H S/t ol
HEREY S 2oUG, TA A, YB 59| 71580 SAI 27151 US

* MTAMOME O[REE At R0 HE 7tset Tyt SYAME HE SU &

oy
%
~
>
=}

iR

).
b
oo

* 7Rtz B2 o RO = Qlsl FH S7HE YMAIZI7] et . BASFiit= All Plastic EV

HYE 2| WS 20185 NPE MA|S|0f HHES

- Lid, floor plate, structural shells, thermal insulation, fixing elements, collector, line bridge®
Ultramid 7|8 J20|=5 ME6IR M, structural shells, cell lacing2 Ultratape J120|=5 X&gt
Sealing2 Elastollan I|0|=5 XM&&. E3t Lid, Floor plate, structural shells2 EMI shieldingS £/5H

Zinc €S &t
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| 12 21. BASFit2| All Plastic EV Battery Pack [1,18] |

J B
il
by

Ultramid® B32G7 CR
Ultralaminate™ B3WG13 WRo1
Ultramid® ASWG7 HP

Ultratape™ B3WG12 UDO1

Elastollan® 1170 A15

MMWG!O(R
B3WG13 WR01

Ultramid® T KR4357G6

* B7tad SX|(E2HAE AEE) |0 H0|XE 018510 MEXoZ H 7t5 &, =g ¥ 7Y H7|H 4 &
ME|INE ot BI01 L DS(laser direct structuring)2S MEst MARE A2kt £7

- 940[0f & HHEIS A
u gy

et

- UACH, 28 SHE AN + ATt= FHO| AUAS. BMWE LDSE Sall 15% 7t4
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