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Global R&D
ArcelorMittal

11 research sites

Canada
Hamilton

USA
East Chicago

Brazil
Tubarao

OCAS is also part of the ArcelorMittal Global R&D team

France

Le Creusot
Maizieres
Montataire
Forbach (CPM)*

Italy
Taranto

Spain
Asturias
Basque Country
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Belgium

Gent
Liege (CRM)*

Luxembourg
Esch-sur-Alzette
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Presence at customer

locations on 3 continents

Spain
Canada France
USA Germany
Italy

On-site product and p
portfolio deployment:

China
South
Korea
Japan

rocess

» Product Development Engineers

* Automotive Residents

* Process Development and

Deployment Specialists

* Strategic partner

A

ArcelorMittal



Global R&D
Highly talented people

ﬂ ﬁ [ 1500+ @

researchers
Over 25 nationalities
Mixed generations
Technicians Engineers Female Male
45% 55% 250 75% @
‘) o Extensive
international
experience
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m

Working together
In result-driven projects

o

Graduates from
the best universities and

engineering schools 3
worldwide .
ArcelorMittal




Global R&D
Other 2018 key figures

x

150 26 100+

new process new products new inventions protected ongoing
solutions deployed and solutions R&D programmes

launched 600 +

active patent families
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ArcelorMittal
Research related to the H, economy

Central Production Hydrogen Distribution

==

‘H' Hydrogen pipeline .

* Focus: intersection of environment,
mechanics and materials variables to
understand Hydrogen Embrittlement

— Environment: Temperature, Pressure, Impurities, Gas 3 . ﬂ
mixtures dC g o

. . . = Electrici
- Materlal.: Mlcrostrus:ture, defects (NMI, segr.egatlon...) Reforming/  Cleaning | Compression Tube trailer Yy

— Mechanics: crack tip behaviour, fracture resistance 4 T i-,)
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~ Electrolysis Liquefaction Tanker | —
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Transmission Grid Electrolysis Buildings
Environment ‘ d ! ¢| ,' 5 d B
Natural Gas Gas network Reforming  Cleaning
Conventional Distribution Local Production
- Fossil fuels — Electricity — Hvdroaen
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ArcelorMittal

© Reftwidan
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« Topics included in R&D programs: = e
NETHERLAND'S
— Hydrogen distribution ; ;
 Line pipe grades Nz

— Hydrogen storage
* Pressure vessel grades
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ArcelorMittal FRANCE 5 ¢

Air Liquide hydrogén pipelines in Benelux, France and Germany (Ruhr area).
Impact of high capacity CGH2-trailers. Deliverable 6.4

1 1 i
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ArcelorMittal

* Involvement in funded projects

GE
Research

Low Cost, High Strength Gradient Structure Ferritic
Steel for Hydrogen Storage Pressure Vessels

Concept Paper Gradient Structure Steel for Hydrogen Storage Vessels
* Novel, low cost process for ferritic/martensitic steels
* High Strength (>1 GPa)

In response to: DE-FOA-0002022 * Improved resistance to hydrogen embrittlement

Topic Area: 1B

Control Number: =
¥4 GE Research @ UCDAVIS @W ﬁ V¢

Submitted to <" e tiae WHVIAT | pceiorminal

U.S. Department of Energy /S;Z;k'/ Huang/Shen Hill/Gibeling San Marchi/Ronevich Manohar/

Energy Efficiency & Renewable Energy (EERE) . Mechanical behavior Mulholland
Process development  of gradient structure Microstructure - Process trials
Microstructure design  gteel hydrogen interaction & validation

Figure 1 Team members and responsibilities
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ArcelorMittal

* Involvement in funded projects
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0.7 ® martensitic steel, CERT in 0.1N NaOH, -1.9V——+——— .
European ® tempered steel, CERT in 0.1N NaCOH, -1.9V a
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St re n gth m i C rO St ru Ctu re S This project investigated microstructural features and to

obtain insights into causes and mechanisms of HE in UHSS.

( HYDRAMI CROS) Main findings: significant differences between the
embrittlement of different microstructures

Page 8 © ArcelorMittal 2019 - All rights reserved for all countries ' E

23/09/2019 Cannot be disclosed, used, or reproduced without prior written specific authorization by ArcelorMittal .
ArcelorMittal Global Research and Development Gent - CONFIDENTIAL - Privileged Information - ArcelorMittal proprietary information ArcelorM”TGl



AN

ArcelorMittal

Lightweight, ...

—=>

Strong design

Our constant goal




