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More power, new design: Schaeffler develops next-
generation bipolar plates for fuel cell drives

BUHL/HERZOGENAURACH, 2023-08-18.

. Fuel cell stacks with new metallic bipolar plates by Schaeffler exceed the
power density of stacks made with previous-generation plates by about 20
percent.

. At a pilot plant in Herzogenaurach, Schaeffler is already making the plates for
vehicle manufacturers to use in prototype and small-series production.

. Every aspect of the plate’s design has been engineered for maximum ease of
transition to large-series production.

Schaeffler is demonstrating its development capabilities in the field of hydrogen-
powered mobility with a new generation of metallic bipolar plates for PEM
fuel cells. All fuel cell systems rely on bipolar plates. But the plates developed
by Schaeffler feature a new design optimized for large-series production and
leverage an innovative coating process for long fuel cell life. Moreover, stacks
made using the new Schaeffler plates achieve a power density about 20 percent
greater than that of stacks made using previous-generation plates. “When it
comes to drive systems for commercial vehicles, Schaeffler is also investing in
hydrogen, especially for long-haul applications. We are developing both individual
components and complete subsystems for fuel cells and are gearing up for their
full-scale industrialization,” said Matthias Zink, CEO Automotive Technologies at
Schaeffler AG. At a purpose-built pilot production facility in Herzogenaurach, the
company is now manufacturing the new plates in runs of up to several tens of
thousands of units for use by international vehicle manufacturers in prototype
and small-series production. The fully automated facility is part of Schaeffler's
center of excellence for hydrogen, a complex that also includes an extensive array
of testing equipment. The facility has been designed so that it can also be used
to manufacture large plates of the type used for electrolyzers. Schaeffler is thus
ensuring both sustainable motion and the sustainable supply of green hydrogen.
Thanks to its systems expertise, Schaeffler is also able to partner with customers to
develop customized bipolar plates and components for fuel cell systems. Schaeffler
is due to start production of bipolar plates under the name of Innoplate, a joint
venture with Symbio, in Haguenau, France, at the start of 2024.

New plate design for increased power density
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To the untrained eye, bipolar plates aren't much to look at, being only about the size
of a DIN A4 envelope and weighing just 60 grams. But they are core components
of fuel cells, where they perform a number of vital functions, including providing
channels both for the separation and distribution of the process gasses and coolant
and for the removal of the water resulting from the chemical reaction. “Schaeffler
has developed an innovative design that makes optimal use of the plate's surface
area,” explained Dr. Jochen Schréder, Schaeffler’'s head of E-Mobility. “The finer and
more precise the structures on the bipolar plate, the more efficient the plate is.”
Schaeffler’s new plates enable a fuel cell stack power density of 4.6 kW per liter of
fuel cell volume (including end plates and compression hardware).

For vehicle applications, several hundred of these plates are layered on top of one
another, each separated by a membrane electrode assembly (MEA), to form a stack.
The plates account for up to 80 percent of the stack’s weight, and up to 65 percent
of its volume. Stacks comprising up to 400 of these cell units have a total power
output of up to 140 kW - enough for light commercial vehicles. Heavy commercial
vehicles up to 40 tons generally require two stacks.

Industrial-scale production

Schaeffler's new generation of bipolar plates is also designed from the ground
up for industrialization at large scale - an approach known as design for
manufacturing (DFM). The aim is to achieve a level of cost-effectiveness and
scalability of manufacturing sufficient for hydrogen-powered mobility to reach
market breakthrough. In terms of production, the company is leveraging its
many years of experience and expertise in metal stamping and forming, and
has achieved the high level of precision needed to stamp the necessary ultrafine
structures on the surface of the plates, which have a thickness of only 50 to 100
micrometers.

Another unique feature of the metallic bipolar plates made by Schaeffler is the
coating system used. The purpose of coatings is to maintain a high level of
electrical conductivity over the fuel cell's entire service life. Schaeffler's solution is
“Enertect” - a family of high-performance coating systems developed specifically

for bipolar plates. Depending on the customer’s requirements, the coatings
can be engineered for maximum plate service life, minimum carbon footprint,
or an optimized price-performance ratio. “Thanks to our capabilities in surface
technology, we are able to offer each customer an application-specific coating
solution. This means we can meet each customer’s requirements in terms of
balancing cost, performance, and manufacturing-related CO2 emissions,” Jochen
Schrdder said. The coatings are applied using a specially adapted and fine-tuned
version of the physical vapor deposition (PVD) process that Schaeffler has used
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successfully in the production of millions upon millions of highly stressed valvetrain
components over the years. And finally, to make fuel cells gas- and watertight - vital
from a quality and safety perspective - Schaeffler uses either injection-molded or
silk screen gaskets, or, depending on requirements, a special laser welding process
developed in-house.

Find here a press photo of Matthias Zink: www.schaeffler.com/en/group/executive-
board

Visit Schaeffler at the 2023 IAA Mobility show in Munich: At this year's IAA
Mobility show at the Munich Exhibition Center, Schaeffler is exhibiting a whole
range of new technologies for sustainable, efficient and comfortable mobility.
These include solutions for inner-city goods delivery using e-cargo bikes, a new
type of steering system, high-efficiency electric and hydrogen drives, new mobility
concepts, and more.

Schaeffler press conference: Monday, September 4,2023,11:00a.m.to 11:20 a.m.
(CEST): Klaus Rosenfeld, CEO of Schaeffler AG, and Matthias Zink, CEO Automotive
Technologies at Schaeffler AG, will address the media at the Schaeffler showcase
at Booth B40 in Hall B3 and online via live stream.

Schaeffler at the IAA Conference:

. Wednesday, September 6, 2023, from 4:00 p.m. to 4:45 p.m., Main Stage,
Hall A1. Session: “Towards a Sustainable Automotive Value Chain - Ambitions,
Challenges & Collaboration.” Speakers include Matthias Zink, CEO Automotive
Technologies, Schaeffler AG.

. Thursday, September 7, 2023, from 3:00 p.m. to 3:45 p.m., Visionary
Clubhouse, Hall A2. Session: “Here to innovate: revolution needs cooperation!
Disruptive thinking, new technologies, new vehicle concepts - partnerships
as enablers for innovation and change”. Speakers include Ralf Busse, mocci |
CIP MOBILITY GmbH; Kersten Heineke, McKinsey Center for Future Mobility;
Dennis Muller, Enchilada Franchise AG; and Claus-Dieter Schilling, Schaeffler.

Schaeffler and mocci are also teaming up for the IAA Experience at the IAA Summit
in Hall A3. There, on the Cycling & Micromobility Course, visitors will be able to
test-ride mocci e-cargo bikes featuring drive technology by Schaeffler. The IAA
Experience is open from 9:00 a.m. to 6:00 p.m. daily from September 4 to August 8.

Forward-looking statements and projections
Certain statements in this press release are forward-looking statements. By their nature,
forward-looking statements involve a number of risks, uncertainties and assumptions
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that could cause actual results or events to differ materially from those expressed or
implied by the forward-looking statements. These risks, uncertainties and assumptions
could adversely affect the outcome and financial consequences of the plans and events
described herein. No one undertakes any obligation to publicly update or revise any
forward-looking statement, whether as a result of new information, future events or
otherwise. You should not place any undue reliance on forward-looking statements
which speak only as of the date of this press release. Statements contained in this press
release regarding past trends or events should not be taken as representation that such
trends or events will continue in the future. The cautionary statements set out above
should be considered in connection with any subsequent written or oral forward-looking
statements that Schaeffler, or persons acting on its behalf, may issue.

**%

Schaeffler Group - We pioneer motion The Schaeffler Group has been driving forward groundbreaking
inventions and developments in the field of motion technology for over 75 years. With innovative
technologies, products, and services for electric mobility, CO,-efficient drives, chassis solutions, Industry
4.0, digitalization, and renewable energies, the company is a reliable partner for making motion more
efficient, intelligent, and sustainable - over the entire life cycle. The Motion Technology Company
manufactures high-precision components and systems for drive train and chassis applications as well
as rolling and plain bearing solutions for a large number of industrial applications. The Schaeffler Group
generated sales of EUR 16.3 billion in 2023. With around 83,400 employees, Schaeffler is one of the
world's largest family-owned companies and one of Germany’s most innovative companies.

Schaeffler has developed a new generation of metallic bipolar plates featuring a
novel design and an innovative coating system. Fuel cell stacks made using the new
Schaeffler plates can achieve a power density about 20 percent greater than that of
stacks made using previous-generation plates. Photo: Schaeffler (Daniel Karmann)
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Bipolar plates perform important functions in fuel cells. They provide channels for
the separation and distribution of the process gasses and coolant as well as for the
removal of the water resulting from the chemical reaction. The key determinant of
a plate’s performance is the design of its surface: the finer and more precise the
structures on the plate, the more efficient the plate is. Photo: Schaeffler (Daniel
Karmann)
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Schaeffler has designed its new generation of bipolar plates from the ground up
for industrialization at large scale. The aim is to achieve a level of cost-effectiveness
and scalability of manufacturing sufficient for hydrogen-powered mobility to reach
market breakthrough. Photo: Schaeffler (Daniel Karmann)
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At a purpose-built pilot production facility in Herzogenaurach, Schaeffler is
manufacturing plates in runs of up to several tens of thousands of units for use
by international vehicle manufacturers in prototype and small-series production.
The facility is part of Schaeffler's center of excellence for hydrogen, a complex that
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also includes an extensive array of testing equipment. Photo: Schaeffler (Daniel

Karmann)
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