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Vision

Innovative and customer-oriented Research and Development with unique competence and
flexibility for the whole process chain of the rolling of Al materials.
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Missions

Research Departments:

* Development and optimization of products and processes to
preserve existing and to open new markets.

* Support the operative units to improve the productivity of
processes and the quality of products.

Service Centres;

* Support project work by providing first class lab services.

Business Centre:

* Preserve the major labs which are strategically important for
R&D through the production of advanced products.
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Missions — Service Centres & Business Centre

Unique laboratory equipment
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Strategy — Our Assets

Increased focus on innovation and implementation:

Efficient innovation process and fast commercialization
Focus on Step Change projects

Strong involvement of R&D in product and process developments
with Rolled Products’ customers, and their customers

Pre-competitive research with industry and university partners
(Open Innovation)

Growing involvement in University/Industry Cluster AMAP (Advanced Metals and Processes) at Aachen University

Increased transfer of existing, leading know-how
into operational performance improvements at Rolled Products plants

Enhanced internal and external networking

HYDRO



Strategy — Involvement of R&D

Example: Automotive
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Strategy — Plant Support

Quality Monitoring in HARP Cast Houses

Process

Furnace Inline :

Operation Treatment Casting
Pot room metal Chemistry Geometry + Weight
Scrap (pre-, postconsumer) Temperature Microstructure
i Alloying elements o : Hydrogen (grain/cell size, porosity, ...)
Grain refiner / Salt “.....> Non-metallic inclusions ~ -oeeeees . Hydrogen
3 : Process parameter > Non-metallic inclusions
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Strategy — Process Development / Modelling

Modelling & Model application Process Technology
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Strategy — Product Development

Example: Automotive
Materials

Surface
pretreatment
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Strategy — Contacts and Networks

* Membership in Hydro internal Networks

* Membership in Associations and Committees

— EAA (European Aluminium Ass.)
— GdA (Association of the German Aluminium Industry)

* Cooperation with Universities

— RWTH Aachen
— AMAP Cluster (Advanced Metals and Processes)
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Strategy — Contacts and Networks
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Step Changes — Definition

Step Change: 7 \
Definition: Development of next generation of current operating

processes, existing products, respective novel processes and ——
products. __
Potential: Medium to high business potential, medium risk, medium o

efforts, medium to long term. K_ j
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Step Changes - Lithography

"Falcon™

3 weeks
leadtime
=50%
reduction of
leadtime

2008 m 2010 2011 2012 2013 2014 2015 2016

"HPS"

Improved
surface for
high quality
Litho plate

"New patented

alloy”

Today 80% of
volume comes
from our
patented alloy.
Next generation
will be tailored

for larger
printing plates

" thness-

Have
started
work on
next step
change.
Overall goal
to reduce
flatness
tolerance
with 50%

"SOX(O"

Increase
reliability and
flexibility
through
more
available
rolling
capacity

(+ reduced
risk)

“Coil

ready2use"

Develop

our
just-in-time
concepts

by intensified
usage of
surface
inspection

"S.0.LA.-
short
overseas
leadtime"

5to 6 weeks
leadtime
=up to50%
reduction of
overseas
leadtime

Customer value creation through innovation

7"HPSPIUS"

Further
Improved
HPS surface
for highest
quality Litho
plate and/or
more
efficient
customer
process
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Step Changes - Lithography

Coating
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HPS (Hydro Pre-treated Surface)

Dedicated surface treatment for lithographic sheets to improve the product
guality and the customer’s processes (production of offset printing plates)

Optimized HPS processes HPSplus

* Higher cost efficiency and greener: less energy consumption, higher
customer process speed

* Further improved graining performance and lower number of surface
defects in the processes of our customers

Status
* Prove of concept in ongoing customer trials
* Further evaluation of positive effects

(19)

HYDRO



Step Changes — Automotive

" “Tailored rolled
blanks"

Tailor rolled blanks
6016.X with varying
\ Y . " . continuously rolled
| i thickness for
Modified AA 5182 enhanced light
alloy with improved weighting
deep drawing
behaviour for inner
parts

2015 2016 2017 2018 2019 ‘

Clad alloy for outer
and inner parts with
outstanding deep
drawing performance

Customer value creation through innovation
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Step Changes — HA 6016-X

cracks

N —
>

wrinkles @

. Functional Al-layers ‘

Blank holder forceFy

Blank size

* New clad alloy significantly improves formability
* Enhancing freedom of design

* Cost advantages over multi piece solutions on
customer side

- Compatible alloys - no downgrading of existing . —

reCyC“ng concepts Press trial with HA 6016-X on die designed for steel,
radii changed for aluminium
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Step Changes — Heat Exchanger

“Cu-free
o header
— . nclean Bfale" HA 3903'R
= Flux-f Optimized for
brlaj:i-n;eiz galvanic
— compatibili
Origami controlled wigw MPEtv
Rolled atmosphere tubes
Products helps
Modine
develop
"Origami"
condenser
tubes

2011 2012 2013 2014 2015 2016 2017

Customer value creation through innovation
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Step Changes — Heat Exchanger

Cu free header HA 3903-R Cross section after severe
Optimized material combination to corrosion test (SWAAT)
enhance corrosion resistance

Standard

e,
.

HA 3903-R

Corrosion potential

less noble
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Step Changes - Foil

“Alloy change”

Change from
1200 to 8079
alloy with
higher Fe
content

“Thickness
tolerance
reduction”

Stabilization of
process
conditions
leading to
increase of
yield for
customer

“Blue-efficient

Foil initiative”
Low
consumptions,

low emissions
& pure

“Separation of
“Down “Battery Foil” | o rystalization
) gauging ) Development of | @nd degreasing
cigarette foil degreased foil forf  Processes”
from 6.?‘ to 6.0 batteries: Shorten
¥ offering an annealing
Join project innovative times and
with customer: | solution with maintaining
increasing regardsto electro the mechanical
resource mobility properties
efficiency,
improving cost
position ...

Customer value creation through innovation

“Alloy
change™”

Change from
8079 to 8021
alloy with
higher Fe
content —
Reducing the
average gauge
whilst
improving the
mechanical
properties
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Step Changes — Can

“Cr-free"

Cr-free pre-
treatment for
CES material

“BrilliEnd”

New surface
cleaning
procedure
“BrilliEnd”

“New BrilliEnd
surface”

Application of
epoxy-free
lacquer
systems on Cr-
free pre-
treated
coatings

“New Can
Body Stock"

New Can Body
Stock alloy with
improved
recycling
properties and
optimized front
end
performance

“Can End Stock’|

Can End Stock
with gauge < 204
pm

D

“Bex”

Introduction of
a new surface
coating system
for Can End
Stock based on
Extrusion
technology

“Future
Flex Supply”

New supply
chain concept
to fulfil
customer
demand faster
and more
efficient

Customer value creation through innovation
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4 Industry trends




Industry Trends

* Advanced materials

— Materials designed to have superior characteristics
or functionality

* Life cycle assessment
— Recycling

* Cloud technology

4 | 4“ * 3D printing
| LIFTING 1A s 4
THE BAR e . |' A * Big data (Industry 4.0)
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Industry Trends - Flashlights

Full Aluminium Concept Light weight designs

Enabling the substitution of steel by aluminium
for vehicles with design roots in steel

. Extrusions
Bended extrusions
Taitor Rolied Tube ‘
Hydroforming
Cast nodes

Enabling freedom of design for new aluminium
based BIW design

Show-up potential of light weighting in
hybrid and full electric vehicles

= Sensor . 5787
v . ’ ’/’,‘(n’
BN N\ ;)‘/,’l l', ‘ . .
p Do i b )i S . Sustainability
- ” o | |
- Sorting technologies
@ ek
ooy
—_— . —

HYDRO



=

INFINITE
ALUMINIUM

HYDRO



