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COST OF COMPLIANCE


2RI B % Novelis
M Lowerrange [} Upper range

Cost curve for car body and closures
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High Glass Filled Aluminum Magnesium Carbon Fiber Future

Strength Steel Reinforced Co- Carbon

(UHSS)  mposite (GFRC) Fiber
Potential’
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4 Y4 Y4 h

CM HS UHS
Crash Management High Strength Ultra High Strength
Advanz™ 6CM —-s118 Advanz™ 6HS - s615 Advanz™ 7UHS —-s701
Advanz™ 6CM - s300 Advanz™ 6HS — e/s600 Advanz™ 7UHS —-s702
Advanz™ 6HS — s650

. AN AN /
4 N S )

F HF Standard Alloys
Forming High Forming AAB6014 AA6016
Advanz™ 5F —s5754 RC Advanz™ 6HF — e/s200 AA5182 AA6111
Advanz™ 6F —el70 Fusion™ 6HF — s200 AA5754 AA6451
Advanz™ 6F — s608 Fusion™ 6HF — e200

. AN AN /
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JLANEG: SUVs

BN 401.30T, 363 10NERE: 362N, 431 ER(4, 2883, 2631 5B

ESTHEENIE: 25.000 Nm/° 32.700 Nm/° 26.300 Nm/°

N\

SELIE B 505N 44580\
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{5 B 3kiE: Ducker Worldwide- Aluminum Content in Cars Presentation




e EREEMRBE MR RE RAME K INE

US National Academy of Sciences —
Assessment of Fuel Economy Technologies for Light-Duty Vehicles

$1,200 .

$1,000 |

$800 | MPG Improvement

$600 Cost/ MPG

Cost / MPG

© 2018 Novelis — Strictly Confidential Source: US Aluminum Association
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35 @ 120 kph normal

® 70 kph eco
30

25 25.8

20 19.2

16.9

15 15.1

12.6

CFEHL & kwh/100km

10

1900

##EkiE: Real world consumption test in Norway, weights with driver and options; https://www.youtube.com/watch?v=5CtXMYmUN5s
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Stern: AMS = Auto Motor und Sport

https://www.youtube.com/watch?v=5CtXMYmUN5s�
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@ BAR: ERTCREMNGHIZERALG S

@ SRR FHI%E 10 S T AR

@ A BER: <4€ (kg B4
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ERKFE:
o EEFEEF SUV
. =B 75000 FlE . IBEA |pEB
I~ B R B &I RREWIEIT
| s+t Mixed 5/6XXX Uni alloy 6XXX
TR 5182 1.2mm €200 1.2mm
@ IJ5ME €170 1.0mm €200 0.9mm
g I JHEHNSE 5182 1.5mm Fusion s615 1.4mm
g IS 5754 S615/s650 1.2, 1.4,
9 1.2/1.5/2.5mm 2.5mm
Fr3ER  s650 2.5mm s701 hot formed
2.0mm
EEAR Laser welding, Laser welding, SPR,
' SPR, RSW, RSW, hemming
WBIZET: hemming
17.7kg/l7]
54.81 € /|7

© 2018 Novelis — Strictly Confidential 14
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1

ASSY Cheater Channel

8x RSW 2-sheet

2

ASSY Reinforcement Door Frame

3

ASSY Door Inner 01

2x RSW 2-sheet

29x SPR / 0.0071 adhesive /4x Insert nut

4 ASSY Door Inner 02

24x RSW 2-sheet / 2750mm RLW

5

ASSY Door Inner 03

6

ASSY Door Body-in-white

19x SPR / 0.0071 adhesive

Supporting adhesinve/hemming
adhesive/sealing

- XHABRIEMINANERERGA

- EEANEHFEERSE. Bl ZIEH

SRR FNELIA/RR TS
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34
48

2750 mm

0.008l
0.033lI

0.010l
0.008lI

9,458 kg
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CAEZ#T: B&oH

CAEmH | mEFH FICER WHI )R] REFEIHHER
(concept A)
ZETTE: Max deformation: 10mm
10° an ° nin ; f A
D | e T G Residual deformation:
<lmm
Ul 2o Max opening: 6°
B HeEREELU Residual opening: <1°

FEZR X - Max deformation: 3mm
Ll JEON Residual deformation:
none
| TAENIE: Max deformation: 3mm
“, Lk 1T Residual deformation:
none

© 2018 Novelis — Strictly Confidential 16




CAE 43+#r: RS

e 208 MEER WHETRD | REFRITHE
(concept A)

) \_,!___' FMVSS 214S Av on 152 mm > 10 kN 19.8 kN 17 kN
? , | 7ilf Av on 304 mm > 16 kN 37.5 kN 39 kN
Z ' Peak on 457 mm > 37 kN 85.9 kN 74 kN
| mEn ]|
| BRZETFRA
;F,/-.Lm
R E Al Peak load > 60kN >100kN

e

i | § %ﬁ$nﬁ§A
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EREIBRITTR: BATHr

_

RENRBR REAR
@ Hﬂ%mﬁ 5I6XXXE & EXXXE &
g EEAFN AR, B0, B BOLE, B, Bt
. SR, il =12, 838
9 58 10.60 kg 9.42 kg
B 80.32¢€ 84.06€

REMA  33BUGHIkY) IS5 UGHIkY)

MEIZET:
17.7kg/door
54.81€/door

© 2018 Novelis — Strictly Confidential 18
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@ Bir: AKEMENAEBNERBERF NG E ST AER
i B ARR 77 3R

@ SRR S0 BHE (Bolt) FEEEM £ MM (I-pace)

@ B £ WAL IERE

© 2018 Novelis — Strictly Confidential 20



AR RN e =y
BREMERMZEER

OEM

Tesla

Tesla

General Motors

Jaguar Land Rover

Audi-VW

BMW

ER

Model 3

Model S

Bolt

iPace

eTron

Novelis CSC Design 1.0

1 Including battery cells

© 2018 Novelis — Strictly Confidential

SHE
(KWh)

75

60

60

90

95

19

90

ZHIER (kgs)

75

131.5

81.3

108

2?2

26

61

BEE (kg)!

460

500

427

606

700

234

~555

P ———————— e e e e e e e e mme ey

BrFHEE
(kWh/kg)

163

81

#iE

A2Macl

A2Macl

A2Macl

A2Macl

News reports

A2Macl

Preliminary
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HEEESRMERTRAEE
90 KWH
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S0BREE IR 90 kWh
&
FHRE T IR RS
BENR %
SE&MBERIESEE%
B th & 2%

EHIER AL S
FEESTREZIEE

RE—EHE
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ENmHTEE EBE (mm)

= 5182-0 1.0mm 7.01 kgs

= -Top 5182-0 1.0mm 2.14 kgs

THRE Advanz-6HS-s615 1.8mm 15.82 kgs

B Advanz-6HS-s650 2.2mm 6.59 kgs!

i 8P 37 48 Advanz-6HS-s615 2.0mm 0.94 kgs?

MERpiER Advanz-6HS-s650 1.5mm 2.10 kgs

ARG AAB016 0.7mm 6.37 kgs

EEB 4R Advanz-6HS-s615 2.0mm 2.80 kgs

TIERR Advanz-6HS-s615 3.2mm 25.36 kgs

BEE B o oreckeryy

IEZRLEH):  62.76 kg
REN RS 6.37 kg

69.13 kg Agitas

23
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HLTILE AR S SR R DR R
G AT

BEMESITIEERITH

hi{RBYToyota Venza filitEFH H R TR A

Rt BEFEShME
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MR 22 2= 50 #r
K T TR

7£Toyota VenzaZ B 5 & il EiFH1TIZX

A% SH -

1mm iR

140-270Mpa
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T~ 2mm Thk
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i R A 22 2 B R
W DU i TSR A & B A R AR 18 5 48 X

RIEE, IR AT
-

AR AT Al
IR B R 3

o HRI LA T EEERIAE| AN [E] a0 Al iE IR gE 2ok
» BEAHERA AR EEE96mm
o HEIEHE

> Advanz 6HF-s615 AT 3 22 (Br &L 14 4F)

> Advanz 6HF-s650 FT#3 GRE D)
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D3PLOT: Side Pole Impact

S— YR YES
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WIRE224 447 -
g Novelis

DO3PLOT. Side Pole Impact D3PLOT: Side Pole Impact Plastic Strain

s
BRRRXEEENTR
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Ml 2 4= 23

AT EE R i AR BRI

49.6M Joules

10M Joules (13%)
FRth 6. 25 4 IR Wi

Internal Energy (J) (x1E+6)

50.000
70,000
&0.000
(52%) HITHEIRYE
50.000

30.000

20.000

Internal Energy (Joules)
| |

————————————————————————————————————————————————————————

o

77037472.000

——————————————————————————————————————————————

_________________________________________________________________________________________________________________

RS REE = 77.0M
Joules

39.8M Joules (35%)
T bR, EEREHESR. BAE
FNZe 5 E A FRAH IR

0.000 f i

0.000 0.010 0.020

0.020 0.040
Time

0.070
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Energy absorbed by Battery Enclosure parts

Energy absorbed by Rocker parts

Energy absorbed by Rocker + Battery Enclosure parts
Total Energy Absorbed during event



JEAR A TR '
JEAAELADVANZ-6HS-S615 5.4 11 5 i b 24347 14 N ove | 1S

REHF max. pl. strain: 7.5 %

max. pl. strain (Shell/Solid)

0.00000
0.00333
.00667
.01000
0.01333
0.01667
0.02000
0.02333
0.02667
.03000
.03333

max. pl. strain: 7.25 %

0.03667

0.04667
0.05000
max. pl. strain: 11 % REFIE
X
5 Battery_Sphereball_impact_Final_design_PT05_¥0001.dyn - State 2 at time 0.002000
Y

© 2018 Novelis — Strictly Confidential 33
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Signing Ceremony of Novelis China Expansion Project
May 31,2018
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One of our key business and sustainability objectives is to grow the recycled content in our products globally. 

Recycled aluminum requires 95% less energy and produces 95% fewer greenhouse gas emissions than primary aluminum production.

And since aluminum doesn’t lose any value or quality when it is recycled, it can be recycled over and over, right back into the same products. For example, it takes less than 60 days for a beverage can to be recycled and put back on the store shelf. 

So we decided to focus on recycling instead of using primary aluminum inputs.

We started with 33 percent recycled content in FY10. By the end of FY18, we had achieved 57% percent recycled content


THANK YOU
Vi 1 |

James Liu
Mobile +86 13501614111
James.liu@novelis.adityabirla.com
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