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System boundaries for intermediate aluminium products
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https://mailchi.mp/european-aluminium/l8webu401b

Variation of CF for primary aluminium Link: here

4.3.1. Impact Category Indicator Results*

The impact category and additional indicator results (including GWP breakdown) have been calculated using GaBi version 2022 2 \Water scarcity footprint results are
calculated in accordance with ISO 14046 All results are reported per tonne aluminium ingot.

Global Scenario 1 Scenario 2 Scenario 3 Scenario 4
Bauxite — Alumina — Aluminium GLO CNA—-CNA—CNA OCA—-0CA—-GCC AFR—EUR—EUR SAM—SAM—CAN
Acidification Potential (AP)
[kg SO-Equiv] 89 108 44 29 54
Depleti f fossil DFE
epletion of fassil energy resources (DFE) 161,640 193,010 147,380 74,710 44,782
mJ]
Eutrophication Potential (EP) 6 7 4 5 5
[kg Phosphate-Equiv.]
Global Warming Potential (GWP 100 years)- 16.8 503 1.3 74 54 <
[tonne COx-Equiv.]
T UZ0NE LAY er UEDISIOT PO (ODF]
[kg R11-Equiv] 2 6E-9 34E-9 2 8E-9 2 B6E-9 36E9
Photochemical Ozone Creation Potential 6 g 5 2 3
(POCP) [kg Ethene-Equiv.]
Water Scarcity Footprint (WSFP - AWARE)
[m? World-Equiv.] 775 842 85 445 575
Table 11: Impact category and additional indicator results (per tonne of primary aluminium ingot)
* The results of this study are not intended to be used in comparative assertions and are an lexample of how the inventory data can be used in life cycle assessments. \\”/
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https://international-aluminium.org/resource/2019-life-cycle-inventory-lci-data-and-environmental-metrics/

Aluminium classification

VDA classification

1.2.3 high-alloy cast iron

2.1 Aluminium / aluminium alloys
2.1.1 Cast aluminium alloys
2.1.2 Forged aluminium alloy
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Comments on VDA classification:

- Forged aluminium is a small % in vehicles

- We usually differentiate between cast aluminium
alloys & wrought aluminium alloys

- Cast aluminium alloys are used for casting
application (engines, wheels...)

- Wrought aluminium alloys are used for rolled and
extruded applications (doors, beams, CMS...)

* EN 1676:2020 for cast alloys
 EN573-3:2019 for wrought alloys
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Cast and wrought alloys

Cast alloys Wrought alloys
 Alloys that have very high “castability*”  Alloys for which the most
* High content of silicon (ca. 8-10%) important properties are the
e Highly alloyed ductility and the formability
e Used in casting * Lower alloying element content
e Aredivided (informally) in primary and (ca. 2-5%)
secondary cast alloys. e Used in rolling and extrusion

* High percentage of alloying elements may
have an important impact in term of Carbon
footprint calculations
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Aluminium, anything but basic! * Castability = how suitable an alloy is for casting (high fluidity, low shrinkage, etc)
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Families of alloys for modelling

Cast Aluminum Alloy Designation System

Aluminium Alloy Designation System (CEN)

Major alloying Atoms Work Precipitation Alloy Series an;:lpal Alloying E'etmlent
element in solution hardening  hardening T3¢ Aluminum (99.000% minimum)
1XXX  None (min. 99.00% Al) X 2% Copper
3XXX  Mn X X Non-heat T P
XX Si X X eatibie Jux.x S!I!con plus copper and/or magnesium
WROUGHT  5xXX Mg X X alloys 4. Silicon
ALLOYS* -
EN Aw-) 2XXX Cu X X) X ok Bxx.x Magnesium
6XXX Mg+ Si X (X) X weatalio Bxx.x Unused series
7XXX  Zn X (X) X b -
8XXX  Other X X) X alloys THX.X Zinc
Bux.x Tin
9. x Other elements

- For carbon footprint calculations, it may been useful to differentiate in different
alloy families, especially for casting alloys that have higher alloy content.
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Aluminium use in cars (European cars)

Components

Families

1. BIW (13 components)

5. DRIVELINE (4 components)

number of components —adding up to a total of 96 components

8. STEERING (4 components)

Aluminum content is distributed between 12 component families, each of which encompasses a various

11. TRIM (14 components)

P Crash Management System [CMIS) Differential carriers (incl. case) Universal joint / Yoke Adjustment motor housings

P Cross members Drive shaft Column housings Airbag canisters

P Door beams Transmission mounts Rack & plaion howsings Computer/sensor housings

B Door sills/rockers Yokes Tie Red Ends Overhead/luggage rails

P Front longitudinals Other driveline components Other steering companents Running boards

P Rear longitudinals Seat belt spools/retractors

> e s e s s

Instrument panel structure W Ballistic protection Compressor housings (incl. scrolls, pistons) Seat motor housings

Pillars P Battery cooling plates Condensers Seat pans

Roof bows lincl. windshieid heades, actual roof bow, and rear header) 1 Battiry pack houcing (s indl. i) Connection hardware (incl. hest transfer lines) Seat tracks

P shock towers P Electric motor housingfs) Evaporstors Sunroof motor housings

Truck bed rail EV paartion: howsing Heat shields Sunroof rails

Floor group (incl. firewall and rear panel) Other EV specific components (cables, connectors, HY devices housings) Heat sinks W Decorative trim

Other BIW components Heater cores Wiper arms

= Battery foil, battery cell/module housings are not part of the scope intercooler (charge-sir ) o = =

2. 80AKES (6 components) | 7. POWERTRAIN (19 components) ¥ Oil coolers

ABS/ESP housings P Radiator 12. WHEELS (1 component)
Accessory brackets

P> Brake calipers mrnu:- case Other thermal management components. P Road wheels

:.M: ';1:“'! Bed plates *Intercooler has been included in the component

bk e o B e e e e

P Master cylinders :"m""“"': 10. TRANSMISSION [9 components)

Other brake components. Fromt o Automatic & CVT cases

Brackets

3. CHASSIS (4 components) Fuel rails

Cote et e i s o n average European

Knuckles Maunts anual clutch housings
Ol filter adapters Manual transmission cases

> u-wm cradies Ot pace Transfer cases/PTUs h 2 O 5 k f

Other chassis components e Ennsiac et Ca r a S g O
Starter motor housings P Transmission valves

- > v b -
Timing chain covers &1 transmission components I t d

S Water outlet tubes

= Water pump housings
Other powertrain components

:h.' P Components (total of 30) selected to be focus components for a detailed analysis

W Tailgate/Trunk

Other closure components

inf fi ket, simil f mark ilabl e
More info or European Market, similar study for US market available S
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https://european-aluminium.eu/wp-content/uploads/2023/05/2023_04_Aluminum-Content_Ducker-Study_EA-Public-Summary_190423.pdf

Main messages

* Primary aluminium may be used as a proxy for aluminium alloys, especially
wrought alloys

* If secondary datasets are used, it is fundamental that these datasets are
representative for the primary aluminium used in term of geography (electricity
mix adaptation)

* The use of primary data for the modelling of primary aluminium is
recommended.

- Question: how to model aluminium alloys? How to model alloying elements in
aluminium alloy?
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THANK YOU!

Presented by
Benedetta Nucci

Senior Manager — Mobility & LCA

starita@european-aluminium.eu
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