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Purpose of SG2 activity ANCE:=

Purpose

Set an internationally harmonized material carbon
intensity which enables a material technology to
evaluate LCA toward carbon neutral

<Point of views>

Usage of recycled material, yield (or loss) rate
Development of global data which enables
consideration of regional electric power effect.
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Discussion item for SG2 JicE == :

»Definition of Activity data & Intensity Data

»Primary Data concept (level concept)

> Definition of Material list for Automotive LCA

»System scope & boundary

»How shall we collect data

»Global & Regional Secondary data handling

»Secondary data definition/which DB to use (incl. data quality)
»>Verification of data
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Overall schedule plan ANCE:=
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Production phase Use phase EoL phase
e e _J_

Metal production (in MFA)

Process boundary
(for recycling effect in LCA)

R el

: : P
a— " : : : : Waste treatment
et Mining to - Casting & | Vehicle Vehicle use and S men}
| : e o : ) g->> ) hy» and EoL scrap i >
! refining . finishing . | manufacturing maintenance ;
: : [ recycling
. 5 : Material Weight
Material Prpc J
a: primary resource input  c: home scrap  e: refined metal g: metal contained h: EoL scrap (generated)
b: secondary resource input d: process scrap  f: finished metal product in final product i: EoL scrap (recovered)

Material flows
)>

reference: (2)impact of recycling effect in comparative life cycle assessment for materialsselection - A case study of light-weighting vehicles
https://www.sciencedirect.com/science/article/pii/S09596526220094657?via%3Dihub

Activity Data : Material Weight & Loss Weight / Intensity Data : Material Process
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Primary Data concept (level concept) JACE==

Activity Data Intensity Data

Vehicle Wight pistribution *Material . Material Acquisition

gl [%] [%] [kg-COze/kg]

Levell Primary data All Secondary data All Secondary data All Secondary data
Amount of Material Use at the Vehicle Scﬁgtzﬂt;; o ﬁg‘;‘;ﬂ;ﬁgiﬁﬁ;};:ﬁ

[ka] [%] [kg-COe/kg]

Level2 All Primary data All Secondary data All Secondary data

Level2.5 T Partially Primary data T

Level3 T All Primary data T

Level3.5 T T Partially Primary data

Level4 T T All Primary data

Level 2 (2.5) might be a target for 2025
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Definition of Material list by VDA [ﬂﬂf[ﬂ'

Center

VDA material

5.1 thermoplastic resin
VDA o VDA Classification Name 5.1la Thermoplast?c res?n (cqntainir_lg filler)
Classification 5.1.b Thermoplastic resin (without filler)
1.1 Steel/cast steel/sintered alloys 5.2 thermoplastic elastomer
111 Unalloyed/low alloy steel 5.3 Elastomer/elastomer composites
112 high-alloy steel 5.4 thermosetting resin
1.2 cast iron 54.1 polyurethane
121 Gneissic graphite cast iron/ malleable cast iron 5.4.2 unsaturated polyester
1.2.2 Spheroidal graphite cast iron/Vermular cast iron 54.3 Other thermosetting resins
1.2.3 high-alloy cast iron 5.5 Polymer composites (e.g. laminated trim parts)
2.1 Aluminium / aluminium alloys 5.5.1 Resins in polymer composites.
2.1.1 Cast aluminium alloys 5.5.2 Fibres in polymer composites (textiles)
2.1.2 Forged aluminium alloy 6.1 painting material
2.2 Magnesium, magnesium alloys 6.2 Adhesives, sealants
2.2.1 Cast magnesium alloy 6.3 underseal
2.2.2 Forged magnesium alloy 7.1 Organic natural materials (e.qg. leather)
2.3 Titanium, titanium alloys 7.2 Ceramics/glass
31 Copper (e.g. copper in harnesses) 7.3 Other composite materials (e.g. friction linings)
3.2 copper alloy 8.1 Electronic component materials (e.g. PCBs, displays)
3.3 zinc alloy 8.2 Electrical component materials
3.4 nickel alloy 9.1 fuel
3.5 lead (the metal) 9.2 lubricant
4.1 Platinum/rhodium 9.3 brake fluid
4.2 Other special metals 9.4 Coolant/other glycols
9.5 refrigerant
\\/l 9.6 Washer fluid, battery fluid
9.7 preservative
Not enough to show low CO2 material 9.8 P e Ena TepIenners
effect by VDA classification lead-acid battery
Drive battery cell 8
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Vehicle hot spot analysis due to material type

JAlG

Initial study

m Material types m Passenger car/MC E Truck m Passenger car ICE/HEV (battery, tire)
MHEV
VDA material definition Small CE | MidFCV | SmallEV | Mid HEV | Small 2R | Mid 2R Small | Small HEV | Large By vy Liion | HEY
- PE— N—
Steel/cast steel/sintered alloys . 57 7.6 15.6 0.0 X 10.9 11.1 10.1 441 X B . X .
1.1.1] Unalloyed/iow alloy steel 30.0 13.49 15.4 224 5379  44.0% 509 503 512 182 004 1414 1514 004 004 119 Steel
1.1.2] high-alloy steel 0.9 9 3.2 9 0.0! 0.0! 0. 0.0! 0.0! 0.0!
.2 castiron R . . . . . .
<IMD S > 1.2.1] Sneissic graphite cast iron/ malleable 0.9 0.69 0.59 11 004 00 8.2 8.0 8.99 204 004 004 204 00§  00%  0.0%
Spheroidal graphite cast
- 1.2.2 o Vermular cast iron 0.4%' 0.74 0.79 1.6 2,59 2.0 5.3% 5.1 7.39 1.3% 0.0% 004 1.2 0.0% 0.0 0.0%
L] P t I t 1.2.3[ high-alloy cast iron
a r S IS 2.1| Aluminium / aluminium alloys 20.2 358 15.6% 24 8% 0.0 C.Oﬁ 1 1"/d 1.2 2.9% 1.8 0.0%4 0.0% 4.2 0.0% 21.4 0.0 . .
2.1.1| Cast aluminium alloys 2.5) 3.1 2.8 49 17.2 26.8 4.7% 5.3 6.6! 54 0.0% 0.0% 3.2 0.0% 0.0 0.0
° V DA 2.1.2| Forged aluminium alloy 3.1% 6.9 3.9 3.4 0.1% 2.8 5.4% 5.2 4.6 0.5 0.0% 0.0% 0.4 0.0% 0.0 0.0 AI I u m I n I u m
.2| Magnesium, magnesium alloys A A A A A A A A
2.2.1| Cast magnesium alloy 0.59 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0%  0.04 0.0 0.0 0.0
M a t . Ty pe 2.2.2[ Forged magnesium alloy 0.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 004 004 0.0 0.0 0.0
.3| Titanium, titanium alloys 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0%  0.04 0.0 0.0 0.0
.1| Copper (e.g. copper in harnesses) 0.6 1.5 1.1 1.1 0.7 0.6 0.6 0.8Y 05 1.2 0.0 0.0% 1.7 0.0 13.4 0.0
& 2| copper alloy 0. 0.2 0.2 02 01%  0.0% 0.2 0.2 0.3 0.2 0.0 009 034 00 0.0 0.0
.3 zinc alloy 0. 02 03 0.5 1 0.5 0.3% 0.3 0.1 0.1 0.0 0.0% 0.1% 0.0% 0.0% 0.0%
= .4 nickel alloy 0.0 0.1 0.0 0.1 0.0 0.0 0.0' 0.0' 0.0 0.0 0.0% 0.0% 0.0% 0.0% 0.0%
. We 1 g ht 5[ lead (the metal) 0.0 0 0.0 0.0 004 00 0.0 0.0 081 646 004 1.0 591 004 0.04
4.1 Platinum/rhodium 0.0 2.1 0.0 Odg 0.0 0.04 0.0 0.0 0.0 0.0 0.04 0.0%  0.1% 0.0%4 0.0% 0.04
4.2] Other special metals 0.2 0.6 0.8 0.0 0.04 0.0 0.0 0.0 0.1 0.04 0.0%  0.0% 0.0%4 0.0% 0.04
5.1| thermoplastic resin
5.1.d Thermoplastic resin (containing filler) 3. 2.3 2.0 3.6 29 0.4 2.3 2.3 0.7 6.2 1.6! 0.0% 5.0 1.3 0.0% 0.0
5.1.b] Thermoplastic resin (without filler) 3. 2.1 2.3 3.7 8.8 7.3% 2.04 2.0 1.2 5.79 4.5 4.5 6.4 5.6 6.0 0.0 -
X 5.2] thermoplastic elastomer 0. 0.4 04 06 004 00 0.4 0.4 0.2 04% 004  00% 024 004 004 00 ReS| n
5.3 Elastomer/elastomer composites 1. 1.0 1.1 1.3 2.4 3.7 1.5 1.5 1.1 3.5 0.0% 81.4 3 0.0 0.0% 82.9
5.4 thermosetting resin 0.0 0.0 0.0 0.0 0.0 0.0% 0.0 0.0 0.1 . 0.0 0.0% 0.0
.4.1| polyurethane
.4.2| unsaturated polyester . . . . .
.4.3] Other thermosetting resins 0.1 1.3 0.2 0.2 0.0 0.0%4 0.1 0.1 0.04 I . 0.0 0.0% 0.0!
¢ Ca r bO n 5.5 E;:Ly;":ég)mp"s'tes (.g-laminated 0.0 00 0.0% 0.0% 004  0.0% 0.0% 0.0% 0.0% 004 004 004 03 0.0 0.0 0.0 ¢
= 5.5.1] Resins in polymer composites. 0.4 0.3Y 0.04 0.7 0.0 0.0% 0.0 0.0 0.1 0.1 0.0% 0.0 0.4 0.0 0.0 0.0
I n te nsi ty 5.5.2| Fibres in polymer composites (texiiles) 1. 0.59 0.3 0.6 0.0 0.0% 0.1 0.1 0.0 08 0.0% 0.04 0.1 0.0 0.0 5.1
painting material 0. 0.2 0.1 0 4% 0.0 0.0% 0.6 0.6 0 3% 0.1 0.0% 0.04 0.1 0.0 0.0 0.0 M Ost I y
Adhesives, sealants 0. 0.2% 0.1 0.7 0.0 0.0% 0.1 0.1 0.1 0 0.0% 0.0 0.0 0.0% 0.0 0.0%
Data underseal 0.0 0.0 0.0 0.14 0.0 0.0% 0.0 0.0 0.0 0.0 0.0% 0.04 0.0 0.0% 0.0 0.0% -
.1| Organic natural materials (e.g. leather) 0.0 0.1 0 og 0.0 0.0 0.0% 0.0 0.0 0.0 0.0 0.0% 0.0% 2.4 0.0% 0.1 0.0% m a I n
20 1 1 7.2] Ceramics/glass 2.3 1.5 1.6! 0.0 0.0% 1.7% 1.7 0.8 27 0.0% 0.0 0.2 0.0% 0.0 0.0%
( Y 7.3 s priosie materials (¢.9 osfl 121 0.2 0.84 054  0.0% 014 01 0.1%4 074 00 004 004 OO 00 004 raq ate ri a I
Electronic component materials (e.g.
JAMA 8.1 peis displays) 0.0%' 0.04 0.0% 0.0% 0.0% 0.0 0.0% 0.0 0.0% 0.0% 0.04 004 0.2 0.0% 0.0 0.0%
.2| Electrical component materials 0.0 0.0 0.0 0.0 1.7 2.6% 0.0 0.0 0.0 0.0 0.0 0.0%  0.04 0.0 59.1 0.0 ty p es a re
1| fuel 0.0 0 Og 0.0 0. 0% 0.0 0.0 0. 0% 0 0% 0.0 0 oa 0.0 0.0%  0.24 0.0 0.0 0.0
.2] lubricant 0. 0.0 0.0 0.1 0.0 0.4 0.2 0.2 0.2 0.2 0.0 0.04  0.0% 0.0 0.0 0.0 =
9.3 brake fluid 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 oog 0.0 0.04 004 00 0.0 0.0 dom | na nt
9.4| Coolant/other glycols 0.3 0.1 0.1 0.2 0.0 0.5 0.3 0.3 0.1 0.0 0.0 0.0% 0.0% 0.0 0.0 0.0
9.5| refrigerant 0.1 0.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0%  0.6% 0.0 0.0 0.0
9.6| Washer fluid, battery fluid 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.4 29.3 0.0% 0.0% 34.0 0.0% 0.0
9.7| preservative 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 oa 0.0 0.0 0.0% 0.0% 0.0% 0.0 0.0% 0.0
9.8| Other fuels and replenishers 0.0 0.0 0, 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

T Total: CO2 100% as each vehicle (JP

NO

Ms)
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Vehicle hot spot analysis due to material type

Example of applicable products

® Small EV m FCV
Steel /cast

steel /sintered

teel /cast steel Other aIons
/sintered alloys composite
materlals
Aluminium / aluminium

7 A

It depends on each vehicle design concept
But we’d like to make agreement of common material classification 10

Drive battery cell

Resin

Aluminium /
aluminium
alloys

Resin
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Example of Material process ANCE:=

B Example of Steel

Raw Materials & Preparation Ironmaking Steelmaking Continuous Casting

BASIC OXYGEN

Iron Ore
STEELMAKING

Sinter Plant

Limestone

Mining

Ladle (Refining)

Coke Ovens Blast Furnace
A P> P i
4 [ M:- \ ELECTRIC ARC STEELMAKING Sy d
Scrap Metal Electric Arc Furnace (EAF)
v

> Steel Construction Products Rolling Semi-finished Products

n NS g

Rods and Bars P P LONG —— ——
—y < < PRODUCTS - - <
e ‘ I Blooms
| '} & d
L B B |

Furnace Reheat ?illets

e P & Hot Rolling Mills

Welded Tube Plate FLAT ’
s -y —
( )9 e ‘4 Slabs

B e e
Light Gauge/Decking Hot Rolled

Sections

Need to consider Material Process for material classification »
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JAIGE==-
| Item

1 Steel Discussion

2 Aluminum Discussion

3 Copper Discussion

4 Resin Discussion

5 BATT. Material Discussion

(Need to check EU BATT regulation)

Deep discussion are necessary for Main material of Vehicle -


http://www.jasic.org/j/top.htm

Automoblle
Standards
Internatlonallzatlon

End
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