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Company profile

« OCAS (OnderzoeksCentrum voor de Aanwending van Staal) “Research
Center for the Steel Application” is a market-oriented research centre
providing steel and metal-based products, services and solutions, to

metal processing companies worldwide.

C/ocas\J ArcelorMittal

» As the unique R&D centre of ArcelorMittal for electrical steel product
development, OCAS is at the forefront of the global transition,
developing new and ever better electrical steel products for future e-
motors.

» Electrical steel

» Research Centre for the Application of Steel

* One of the 12 ArcelorMittal Global R&D research centres
« =150 employees (60 % researchers)

« >20years experience in Electrical Steel development, characterization
and modelling
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Company profile
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OCAS has a highly qualified team of over 150 researchers and
engineers with an international orientation.

North Sea F, v Netherlands

Turnﬁtiut

& Antwerp
@) S =2 ol - @ Antwerp
Ostend Br’ges 5 5'"“"‘,'5'335 '1 )
y. J‘ 7/\‘
_ East Flanders ”
@ Ghent . Mechelen . Limburg
West Flanders | - S Genk
el 8st) _ Flemish Brabant ¢ @
1 S | Hasselt
Kortrijk ¢ 4 @®Lleuven .
§ﬂ ; ‘f\gt_nrulscron _\/\j‘r\ / . Germany
—“NoJ = ®Wavre |’ o
¢ . Walloon Brabant ; ®Licee
N 2 P
(_JTournai Hoincit S Sise Se%ng Verviers
2. 2 . @
La Louviere Naénur 5 Llege
mons () 7
Charleroi Sy
' ' Namur < Durbwy
() Dinant ’ - f
f‘/"""ﬂ
7 4
NeA0406190019 Luxembourg ( 5
Belgium /
g France
® National Capital J (
ince Capital i
e T -y \ Luxembourg
Kilometers b ¢
0 10 20 30 ) Nl
| . i
— ’ V"ft)°"
0 10 20 &
Miles . —
Ontheworldmap.com 2019 Copyright © Ontheworldmap.com

#MIDMAXIMA 4 March 2025. Santiago de Compostela




ArcelorMittal’s answer to the increasing demand of electrical steel

. ArcelorMittalis strengthening its electrical steels offer with a new production facility at Mardyck in

Northern France Dunkerque

. This major investment will enable ArcelorMittal to triple its current output of fully processed non-oriented Mardyck £
electrical steels (NOES) in Europe

. Availability of electrical steels grades will be provided according to the products complexity

St-Cheély d'Apcher

. This demonstrates ArcelorMittal’s commitment to support the development of sustainable mobility
solutions

. It will also build on ArcelorMittal’s existing reputation as an established supplier of high-quality electrical Fos-sur-Mer
steels and further support Europe’s efforts to secure its technological advantage and energy security

. Adding the Mardyck plant makes ArcelorMittal the only steel supplier in Europe with two upstream plants e Upstream plant

Downstream plant

and two finishing lines for electrical steels

. Also, investments continue in the existing plant of St-Chély d’Apcher, to have one product offer, with latest

For fully processed NOES, ArcelorMittal has currently one dedicated
downstream mill (Saint-Chély-d’Apcher), and is investing in a
second one (Mardyck).

ArcelorMittal has two dedicated upstream mills for electrical steels
producing the intermediate products (hot rolled coils):
Fos-sur-Mer and Dunkerque.
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ArcelorMittal iCARe®

Electrical steels for automotive
traction applications

iCARe® Save

ICARe®, ArcelorMittal’s electrical
steels offer for automotive
applications is organised along
these three main axes of
functional properties

Low
magnetic

losses &
e 3

“
energy
saving mechanical

iCARE® High S """ iCARe®
motor power
iCARe® is optimised for wide frequency operation To rque Speed

torque density

iCARe® is available in the following thicknesses:
0.20mm - 0.25mm - 0.27mm - 0.30mm - 0.35mm

{( ' Higher acceleration, Compact and light-weight
Detailed info about our ES offer: : fun-to-drive motor, higher speed

automotive.arcelormittal.com/iCARe
Less battery, longer driving
range, leaner cooling system
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https://automotive.arcelormittal.com/electrical_steels
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From powder to system - what we offer

7> Somaloy® (1P/3P /5P /...) SMC component eMotor, electronics
Pure iron powder with insulating coating

EMM powder manufacturing (Hoganas) Component production (customer) OEM, TierX

Raw Milling/ Lubricant & Compaction Heat Final part
material Annealing Mixing HNpaCT treatment quality
L L
Hoganas

SMC = Soft Magnetic Composite
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Manufacturing processes - Part manufacturing process Somaloy®

Part

Compaction

* SMCis pressed in the same way as powder for
structural components process

* Uni-axial compaction at high pressures

« Compaction at room temperature or with heated die
(max 100°C)

* Target density levels: as high as possible (>7,3 g/cc)
* Video of compaction (https://youtu.be/U22svZFGKCc)

manufacturing

Compaction

Heat treatment
 Heat treatment up to 650°C — No sintering P 4 Heat-
* Improve the soft magnetic properties 57
(Relaxation of the stresses in material from compaction)
* Improve mechanical strength

treatment

Final performance

* The combination of material selection and S FINAL
part process optimization makes it possible ‘ ‘ PROPERTIES
to tailor the performance to reach the
requirements for the specific application.
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http://Vhttps:/youtu.be/lJ22svZFGKc

) Evolution of Somaloy for motor applications
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Different SMC design options - Cost and CO, estimation for SMC stator components

1 pcs comp. — Ref. + case 3 _5
P P Stator Parameters Totaks — Stator

Only

Unit Total
Comp Material tDTDDC[r:t-:w Tgf:'; Cost CO?
Poeg: S %) (%)

Ref. Case 1 SMC 1-pc 100%|100%

2 pcs comp. —case 2 Case 2 SMC 2-pc
Case3 | Lam sheet, GO20 | 1-pc 118%| 306%
41.4 x
Hybrid (SMC/Lam 46.7
Case 4 G020) 3-pc YA 185% 260%
Hybrid (SMC/Lam
Case 5 NO35) 3-pc 165%|253%
3 pcs comp. — case 4-6 Casep |MVDrd(SMGilam |-, 267%

NO20-13)

(2 pcs SMC tooth tips +

1 pcs lam center core) Source and calculation tool used:

PolarixCosting software
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Machining of X-SMC26

X-SMC26 show good machinability compared with other SMC materials.

However chipped edges and corners and still normal appearances on the
machined component.

Magnetic losses and mechanical strength are improved compared to Somaloy
Prototyping Material (SPM).

Machined component

using SPM

Compacted component
using Somaloy

Picture 1. Heat treated ring (left), Green ring (right).
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Feedback to the Project

* |Input missing to take next steps. No design freeze yet.

* More motors should be built than first estimated when starting the
project.
o A need for more SMC prototype components.
o Probably it will be cheaper to buy a pressing tool than
performing machining of SMC parts.
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