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SG2(Material) concept UANCE:=

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 rate
- Development of global regionality (electric power)
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Center

Reginal effect (electricity) [m]j_[ﬂ'

Amount of Carbon Intensity
Material use for Material production

[kg] [kg-CO2e/kg]

Carbon Intensity
for Material production
w/o electricity effect

[kg-CO2e/kg]

Amount of
Material use

Lel

Electricity Carbon Electricity Intensity
Intensity (regional) for Material production
[kg-CO2e/kWh] [kWh/kg]
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_ Recycledeffect R cE

Amount of Carbon Intensity
Virgin Material for Virgin Material
use production

[kg] [kg-CO2e/kg]

Amount of Carbon Intensity
Recycled for Recycled Material
Material use production

[kq] [kg-CO2e/kg]
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JUICE-

Activity Data Intensity Data

Vehicle Wight pistribution “CMaterial | Material Acquisition

9] (%] [%] [kg-COz6/kg]

Levell Primary data All Secondary data All Secondary data All Secondary data
Amount of Material Use at the Vehicle Scﬁgtzfitael e ﬁzizgiglIxzzz?;ti‘t,ig;

kg [%] [kg-COze/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

Leveld T T All Primary data
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Japan
Automoblile

Standards
Internationalization
Center

: Production phase Use phase EoL phase :

: _ NG Y :

: r Metal production (in MFA) ar ar R E

E E Process boundary E :

+ | (for recycling effect in LCA) : :

a ' f Waste treatment

Gy 8 Mining to ; Casting & | Vehicle Vehicle use and ) :
— ; e o f- : g—>> . hy and EoL scrap (——i >

- refining . finishing . | manufacturing maintenance . .

(e ; [ recycling :

NI [ S Al Material Weight |

Material Prpc J J ;

a: primary resource input  ¢: 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/S0959652622009465?via%3Dihub
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I ...

Not yet Discussed SG2

CFPm = >(MXI)

<Primary data>
Lvl:none
M=MO+(L1XL2XL3X- - -Ln) V3:LnRe, Te
Vo. 1 4 1 4
Lv4:IrnIer,Iv,Iev

I=ReX(Ir+IerXIe)+(1-Re)X(Iv+IevXIe)

CFPm : Carbon FootPrint for Material Acquisition Phases [kg-CO2e]

M : Material Mass [kg]

I : Material Acquisition Carbon Intensity [kg-CO2e/kg]

MO : Final product Material amount [kg]

Ln : Loss Rate of Production Phases [%]

Re : Recycle Rate [%]

Ie : Electricity Carbon Intensity [kg-CO2e/kWh]

Ir : Recycled Material Acquisition Phases Carbon Intensity wo Electricity effect [kg-CO2e/kg]
Iv : Virgin Material Acquisition Phases Carbon Intensity wo Electricity effect [kg-CO2e/kg]
Ier : Recycled Material Acquisition Phases Electricity Intensity [kWh/kg]

Iev : Virgin Material Acquisition Phases Electricity Intensity [kWh/kg]
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Material Classification & System Boundary
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Vehicle CO2 ratio by material type

B Small EV m FCV Steel/cast
steel/sintered
Steel/cast steel Other composite alloys

Drive battery cell

\

‘7/sintered alloys materials

.
/ Resin ;"/
Aluminium /
-
=7

47
l /
aluminium alloys
\/

Aluminium /
aluminium alloys

Resin
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: Jvee s
Applicable products

Center

100%

m Other inorganic materials

m Other inorganic material_glass
m Other organic materials
m Other organic materials_wood

90%

m Other organic materials_natural rubber
m Other organic materials_Refrigerants
Other Organic Materials_Corrosion Preventive Oil

80% Other organic materials_CFRP

Other organic materials_Synthetic rubber

1i11e

B(EV) B(HEV) C(HEV) D(HEV) SUV C(HEV)  SUV D(HEV) A(ICE) B(ICE) C(ICE) D(ICE) SUV C(ICE)  SUV D(ICE)  MPV(ICE)

Other thermosetting resins
B Other thermoplastic resin
um PBT(Polybutylene terephthalate)
u PET (Polyethylene terephthalate)

B PC(Paolycarbonate)

70%

B Other Metals
Other metals_Magnesium

60% m PA(Polyamide)
X m ABS(Acrylonitrile Butadiene Styrene)
E B PVC(Polyvinyl chloride)
u PE(Polyethylene
5 50% (Polyethylene)
o m PP(Polypropylene)
Lo}
[
o
&}

m OFC copper wire

u TPC copper strips

m Aluminum_Recycled ingot_Cast AD alloy

m Aluminum_New Bulk Alloys_Expanded (Extruded/Forged)
m Aluminum - New Bulk Alloys - Casting AC Alloys

m Sintered steel

B SUS steel sheet/bar

m Spedal Steel Bars

40%

30%

20%

m Carbon steel bar/wire rod

m Cold-rolled hot-dip plated steel sheet

B Hot-rolled hot-dip plated steel sheet
Electromagnetic steel sheet

= Cold Rolled Steel Sheet

= Hot-rolled steel plate

10%

m Cast [ron

0%

Marked items account for a large percentage of CO2 emissions in the material classification
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Standards
Internationalization
Center

Japan
_E Automoblile

. Manufacturing Process Examples of components used in automobiles
V] upper mid- lower Batteries Standard
Sl processes |process processes SodyjSiCassis and Motors Engline ViEREmES I Components
Bearing caps, crank pulleys, damper
Cast iron |Brake caliper, brake disc, knuckle pulleys
Drive Plate, Camshaft, Turbo Housing
Cast steel
Upper arm, lower arm, steel wheel, pedal,
Hot-rolled steel sheet ceat frame
Side panel, Roof panel, Bumper beam, Roof
Cold-rolled steel sheet [frame, Door sash, Inside panel, Airbag CVT belt
module, Seat frame, Radiator
Electromagnetic steel
sheet
Hot-rolled hot-dip
galvanized steel sheet
Hot-rolled electro
galvanized steel sheet
Blast Side frames, floor panels, door panels,
Furnace . fender panels, hood panels, tailgate panels,
Steel /- - a(l:l\?;dl';irzczalj:legtzg;c_silget trunk lid panels, side sills, rear frames, IIBPrgcket
Electric 9 steering hanger beams, inside panels, dash
Furnace panels
Cold-rolled electro .
galvanized steel sheet [Brake tube, wiper arm
Carbon steel bar/wire |Tire cords, door beams, steering hanger . .
rod beams, seat frames piston ring DIFF Case
CVT pulleys,
. . . Piston pin, connecting rod, crankshaft, [transmission gears, |[Gears,
slpeelzl gitzel et Suspension Spring valve bearings, drive shafts|Bearings
e-Axle
Special steel wire rod/ . Bolts, nuts,
ol aEs Sway bar, Torsion bar Springs
. |Fuel Pipe, Exhaust Manifold, Exhaust Pipe, . . .
Stainless steel sheet/bar Converter, Muffler Fuel pipe, fuel rail, EGR pipe, EGR cooler gasket
. . __|Synchro Hubs
. Motor Pulley, sprocket, connecting rod, bearing !
<linifepgl sitzel Rotor cap, oil pump rotor, valve guide E;?—:ifrrsal Gear magnet
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Material flow Concept - Steel JANCE:=

Under Discussion in SG2

Upper process
iron ore process
input
coke J 1. Blast | big iron | .| Converter .| secondary [ 2 )
furnace | ) furnace refining [ ouput |
limestone
Iron ore 2. Direct Continuou
. > ) . > S —>[ crude steel ]
Natural reduced iron g
gas
Lower process
[ iron ore :
,| 3. Hydrogen |
[ Hydrogen JECEIEd o ol : Atomizatio 14. Sintered ]
‘ | B steel
[ scrap ] ,| 4. Electric ,| secondary |
furnace refining |

4 Classes for Upper Process
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Material flow Concept - Steel JANCE:=

Under Discussion in SG2

Lower process

A 4

1. Cast Iron ]

.

A 4

2. Cast Steel ]

( 3. hot-rolled

"|_steel sheet

:’ 10. Carbon steel
_bar/wire rod

A 4

_bar

(11. Special steel

J

[ 13. Stainless

“(_steel sheet/bar

process

[ input ]

[ output ]

)

[ crude steel ]

A 4
A 4

Heating Hot rolling

:’ 4. Cold-rolled ]
_steel sheet

"|_steel sheet

(5. Electromagne}ic

,[ 6. Hot-rolled hot-dip
alvanized steel sheet

[ 8. Cold-rolled hot3dip
alvanized steel sheet

Heat ,[ 12. Special steel
treatment wire rod/ spring steel
Co_Id > Annealing
rolling
Hot dip
> galvanizin
g
Electro
> galvanizin

d

V’ 7. Hot-rolled electro
alvanized steel sheet

4

V’ 9. Cold-rolled eledtro
alvanized steel sheet

14 Classes for Upper Process (one process is on previous slide)
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_ Aluminum Alloy R AIGE S

Manufacturing Process Examples of components used in automobiles
Material
. . .. | Standard
Classification| upper e JoRger Body & Chassis Batteries and Motors Engine R SISO Component
processes |process processes n S
: : . Cylinder head, oil pump
Aluminum Casting [aluminum wheel housing
New Ingot Aluminum Die Battery Module, IPU Cylinder block, piston, W/P T/M Case,
Aluminum :ng casting Case housing DIFF Case
Aluminum =
Alloy Wrought
Alloy .
Aluminum(Plate)
Wrought Hood panel, )
Aluminum(Extruded)] bumper beam IPU frame W/J Cover e-Axle
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Material flow Concept - Aluminum alloy JANCE:=

Under Discussion in SG2

Upper process

bauxite electricity

process

[ input ]

([ Calcined |
lime

NaOH
J r CathOde |
___carbon

( Aluminum |

\ __ fluoride > Ingot II aluminum ]
[ Petrol coke casting ingot

A 4

alumina 1. Electrolysi
J [ output ]

> anode
[ Pitch V)
[ renewable ) =2. Low carbon
energy aluminum
[ inert | 3. inert anode
anode aluminum
[ 4. scrap

4 Classes for Upper Process
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Material flow Concept - Aluminum alloy JANCE:=

Under Discussion in SG2

Lower process

> Casting
process
[ input ]
[ output ]
> Die-
Casting
(1. Aluminum
Castin
[ aluminum | | meltin _Lasting
ingot 9
. - [ 2. Aluminum Die )
N ) aluminum . R : - Heat
_{ billet NEEHING, DTS treatment

. ,[ 3. Wrought
m Aluminum(Plate
rolling : 4, Wrought
I Aluminum(Extruded)

A 4

4 Classes for Lower Process
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Copper Alloy

JiliG

Japa
Automoblle
Standards
Internationalization
Center

Manufacturing Process

Examples of components used in automobiles

Material Standard
Classification| upper mid- lower : . ) Transmissio
processes| process processes Body & Chassis Batteries and Motors Engine . cOmpSonent
. Battery Module, Busbar, Harnesses,
Shaft TPC strip Compressor Cables
Furnace .
Copper Flash TCP wire
Alloy Smelting _
Oxgen OFC strip
Free

OFC wire
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Japan
Automoblile

Standards
Internationalization
Center

Material flow Concept - Copper

Under Discussion in SG2

https://www.mesco.co.jp/eng_tech/copper/
Upper process https://www.meti.go.jp/policy/tech_evaluation/c00/C0000000H29/171225_Copper_1st/Copper_[ist
05.pdf

https://sekatsu-kagaku.sub.jp/transition-elements2.htm
https://response.jp/article/2010/01/20/135064.html

https://www.jx-nmm.com/company/industry/resource/process0Z.html
https://www.mdpi.com/2075-163X/8/2/32 process
1. Pyrometallurgy :
[ input ]
copper ore —‘ [ ST ]
f . ) Flash furnace crude R : . i
silica | | Eire refining anode | ,|  Electrolytic
\ ) melting copper copper refining
( ) et
limestone i B (1) K2R

e )

[ electricity

’ - 'I electrolytic]
[ renewable | copper

2. Hydrometallurgy

\ 4

[ copper ore ]—> Leaching Electrowinning

2 Classes for Upper Process 19
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Material flow Concept - Copper JANCE:=

Center

Under Discussion in SG2

M id d Ie p roceSS LOWer p roceSS https://sumitomoelectric.com/jp/products/wire-rod
https://numazu-yodo.com/process/index.html process

https://www.swcc.co.jp/jpn/tech/technology/strength/vol01.html
https://www.furukawa.co.jp/jiho/fj120/fj120_47.pdf

https://www.smm.co.jp/business/refining/products/cbstrips, 3
https://www.directindustry.com/prod/samp-spa, Droduct—147789—200;%91.html |nput ]

[ output ]

TPC
wire rod

A 4

A 4

[ electrolytic |
copper

v
=<
o
[my
=]

Q

v

Casting Rolling Drawing Annealing Covering Baking

OFC
wire rod

Oxygen
> free —
Casting

B
]
R B LR

5
;/ TG ABRBORDR

4 (or 6) Classes for Lower Process 20
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https://www.directindustry.com/prod/samp-spa/product-147789-2002891.html

Japa
Automoblle
Standards
Internationalization
Center

. Manufacturing Process Representative parts
material Upper mid lower Batteries and General
classification ) i i issi -
fricat processes |process| processes BB G LITEEEE motors engine eI purpose parts
Front end module carrier, radiator fan shroud,
radiator reservoir tank, undercover, bumper,
PP side garnish, emblem, spoiler, headlight cover Ilejt?;gverdme'
taillight cover, instrument panel, center Radiator !
console, door lining Trunk side lining, airbag
module cover, steering wheel, HVAC
Tire code, fuel tank, washer tank, air duct,
PE instrument panel, glove box, floor carpet, Battery Module
insulator
PVC Wire Coating
|Front grille, spoiler, wheel cap cover, lower
. ABS garnish, air conditioner outlet, heat pump
. fossil
Resin Imodule
resources : , , , , - -
Tire Cord, Radiator Fan, Pillar Garnish, Side Intake manifold, cylinder head cover,
PA ) . . ; .
Garnish, Airbag Fabric, Cooling Tube air cleaner case
PC |IDisplays, headlight lenses, speakers Battery Module
Tires, Dash insulators, Carpets, Roof linings,
PET |Fender inners Battery Module
PBT  |Light harness
connector
PUR
POM
ASA
PMMA
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Material flow - Plastic A=

Under Discussion in SG2

Upper process process PP

‘ [ input
crude oil -
g [ output ] )

A 4

A 4
Ee)
m

v
3
<
@]

coal — |. . ) —
—eistillation

natural | R

gas
;i na%hth I cradlding :[ monomer I ponmﬁrlzatlo

v
>
9]
n

v
O
>

\ 4
e
(@]

{ecycled oi]'

A 4
o
@
|

4
o
@)
<

I Chemical) »  ASA

polyol —

- polymerizatio
vio-based synthesis polyisocyanat n —

(S]

4
=
<
<
>

\ 4
pe)
C
A

A 4

4 Classes for Upper Process 22
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Material flow - Plastic JANCE:=

Under Discussion in SG2

Lower process process

PP . PP + filler
[ IanIt ] k ‘
( i ) purpose plastic
PE [ output ] I PE + filler |
PVC PVC + filler
ABS ABS + filler
PA PA + filler
PC »  compound PC + filler general
. - ) purpose
BET » PET + f|IIerJ engineering
- p \ plastic
PBT [ filler |— » PBT + filler
POM POM + filler|
Mechanical N
ASA | Mechanic | ASA + filler
PMMA '!%MMA + fllle}‘

12 Classes for Lower Process 23
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