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The Plug-and-Play Alternative to 316L | Same Performance e Lower Cost

Innovation is an integral part of Aperam’s
DNA, with the company consistently
investing in cutting-edge research at

its three state-of-the-art R&D facilities.
Every day, more than 150 dedicated staff
members research to both develop and
fine-tune the solutions required to meet
today’s most challenging applications and
the demands of tomorrow’s world.

Innovation Lab - for today and
tomorrow

In recent years, Aperam has established
the Innovation Lab, a concept that links
its research facilities by focusing on the
materials required for final processes and
the properties needed by end-users now
and in the future.

“To discover the materials innovations
required now and in the future, we utilise

our extensive research capabilities

in co-development with key industry
partners,” explains Reiner Steins, Chief
Innovation and R&D Officer. “Our co-
developers in this exciting endeavour are
customers, technical universities and
institutions, and the leaders in various
industries. With our extensive research
capabilities, we are able to create clusters
focusing on developing expertise in
various fields, such as decarbonisation,
construction, energy, the mobility indus-
try, etc.”

From feasibility studies to industrial test-
ing, the Innovation Lab provides in-depth
expertise in metallurgy, corrosion science
and solution design.

“The Innovation Lab focuses on how
customers actually use materials in their
facilities today, and how they will do so in
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“316A will
change the
landscape of the
stainless steel
market.”

the future in emerging markets. We can
replicate the challenges that real end-us-
ers face, and then develop new materials
that excel in those applications. It's
practically applicable knowledge that
addresses what real end users need in
the field, starting with identifying their
pain points and then working on finding
the best possible solutions.”

Anticipating future markets

For emerging applications, Aperam’s
co-development activities are driven by
the needs of customers and key part-
ners. However, the Innovation Lab also
operates proactively, anticipating how
the properties of stainless steel can con-
tribute to future applications, sometimes
years before they are needed.

“Prime examples are the mobility and
energy markets, where we have been
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Near-zero carbon footprint products with up to a 50% reduction in emissions compared to our
standard products (Scopes 1+2+3 upstream), and up to an 85% reduction in CO, emissions
compared to the estimated worldwide average. Calculations based on 6 tCO,e/t eq. carbon in

imported steels.

looking at how we can adapt material
properties to enable customers to be at
the forefront of their sector. We're solving
the problems of today, while anticipat-
ing the needs of tomorrow,” explains
Gweénaélle Le Meur, Director of Market
Innovation & Development.

“New material needs can arise very
quickly in response to emerging technol-
ogies, with recent examples including
electrolysers, EV batteries and fire con-
tainment for those batteries, etc. In this
way, we are a problem-solving material
provider for new applications.”

Igniting

The pain points that material develop-
ments can alleviate are not just related to
the physical properties of the materials,
but also cost reduction through the use
of specific grades. This is particularly
apparent as the company’s activities are
now all linked to one core consideration:
sustainability.

Embracing sustainability

The drive for sustainability in the stain-
less steel industry relates not only to the
production of greener steel, but also to
the ability of those greener materials to

the Mobility Revolution

Empowering
the Energy Transition
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help customers achieve their own envi-
ronmental targets by using low-carbon
raw materials. “A great example is electric
vehicle batteries. The use of EVs is essen-
tial to meet Europe’s Green Deal targets,
but the production of those batteries can
also be made more sustainable depending
on the stainless steel used in them. The
CO, footprint of the raw material itself can
be very low if products such as Aperam
infinite™ are selected. Both aspects are
inherently linked because even as cus-
tomers develop sustainable technologies,
they want to build these using the most
sustainable raw materials possible.”

“Therefore, the Innovation Lab enables
Aperam to meet its long-held goals for
sustainability, not only in terms of greener
stainless steels with a low carbon foot-
print, less alloying elements, etc, but also
by helping our key partners achieve their
own goals in sustainable industries,” ex-
plains Mattias Candetoft, Global Business
Development Manager.

During the manufacturing process,
Aperam has taken extensive steps to
reduce its own carbon footprint, and that
of its products, through integration of its
upstream and downstream activities in its
Recycling & Renewables segment. ELG,
as part of Aperam Recycling segment,

Plug & Play
A perfectly plug-and-play transition

requiring no investment: no modification

of tools or-processes needed.

Cost Saving
Up to'25% reduction in alloy surcharges
thanks to an‘adjusted molybdenum content
enriched with silicon.

Dust & Residues
Recycling

D)

Accelerating the Way to Carbon Neutrality by 2050

operates in over 50 locations, securing
high-quality scrap and optimising raw
material supply. Recyco is Aperam’s
subsidiary that turns industrial residues
into reusable materials, while BioEner-
gia, a Forest management company in
Brazil, provides sustainable bio-charcoal,
reducing the company’s environmental
footprint. By offering closed-loop solu-
tions Aperam strengthens its partnerships
while advancing the circular economy.

on Resistance
Equivalent to 316L, as confirmed by our
own R&D tests and validated by external
organisations and customers. | '

Easy Manufa uring Process
Fully compatible with existing forming,
welding and finishing processes.

A Carbon Smart Option
Produced from recycled scrap, it helps reduce
the COz2 footprint of finished products.
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Introducing 316A - a true
material breakthrough

European manufacturers are under
increasing pressure to find new ways to
curtail costs while maintaining the perfor-
mance and durability of their products. At
the same time, sustainability is a key con-
cern as CBAM and other regulations seek
to limit emissions. Aperam’s Innovation
Lab has just released alloy 316A, a true
breakthrough in material innovation which
meets all of these needs.

316A was designed to give manufacturers
the corrosion resistance of 316L at a sig-
nificantly lower price. The breakthrough
was the discovery of a remarkable effect
that occurs when one strikes the right
balance between the alloy’s silicon
content and its other chemical elements,
such as molybdenum. The effectis a
synergy that ultimately allows for a low-
er-cost formulation without compromising
performance.

Manufactured using high scrap content,
316A is fully aligned with European carbon
footprint requirements and contributes

to EU taxonomy objectives. For produc-
ers operating under scope 3 emission
constraints, 316A offers an opportunity to
decarbonise without redesigning.

316A typically contains just 0.45%o
molybdenum content, which is less than
a quarter of what its established coun-
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terpart contains. Instead, 316A uses
more silicon (0.8 - 190), a cost-effective
alloying element that allows the material Key Sectors thﬂt Beneﬁt the Most fI'OI'ﬂ 316A
to match - or even exceed - the perfor-
mance of 316L in some criteria.

Mo

Molybdenum

316A’s comparability to 316L has been
confirmed by standard electrochemical
tests, as well as by industry-standard
salt spray tests. Test results of the two
grades are close not only for pitting and
crevice corrosion at room temperature,
but also for mechanical properties. This
includes performance at high tempera-
tures (e.g., 500°C) and low temperatures
(e.g., -75°C).

316A: The plug & play solution

Because 316A is designed as a ‘plug-
and-play’ solution, manufacturers can
leverage its performance and cost-sav-
ing benefits with minimal need for
investments or process adjustments. In
fact, following successful test runs, sev-
eral industrial fabricators have already
seamlessly made the switch from 316L to
the new 316A without altering any of their
processing parameters.

Even for complex forming operations, no
process adjustments are required when
switching from 1.4404 (316L) to the new
1.4682 (316A). Comparative measure-
ments of the forming limit curves confirm
the equivalent formability of both grades.

There are no modifications in joining
techniques either. Parameters for laser
and TIG welding remain unchanged, with
316A offering particularly favourable wet-
ting properties during copper brazing -
an interesting advantage in applications
such as heat exchangers.

A trail-blazer in alloy

Innovation “Time and again, we've created materials  change the market, because it’s a grade
“At Aperam, we've been developing that have been game-changers for our with the same corrosion resistance as
innovative solutions for demanding appli- customers and partners. Today, this is 316L but with a 2590 lower alloying cost.
cations for several decades,” smiles Ber- happening again with 316A. I'm confident 316A will change the landscape of the
trand Petit, 316A Research Project Leader. in saying that this alloy will completely stainless steel market.”
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