EFE{ELLJIRJEGN'PEE(FI{HGNOLOGIES ,\‘ F RE U D E N B E RG

INNOVATING TOGETHER

Following Shaft Runout

New Radial Shaft Seal Ring for Main Bearings in Wind
Turbines

Weinheim (Germany), July 18, 2017. The global expansion of wind power facilities is
proceeding unabated. Based on figures from Global Wind Energy Council, nearly 487
GW of output from wind energy were in place at the end of 2016. At the start of the
decade, the installed output wasn’t even half that amount. It is not just the number of
facilities that has risen sharply — output has climbed as well, especially for wind turbines
offshore. But the longer rotor blades that they require lead to higher loads on the main
bearing and the shaft. The results are more extensive deformation of these machine
elements and greater shaft runout, also known as eccentricity. That’'s why Freudenberg
Sealing Technologies is developing new seals for current and future wind power
facilities. The new generation of radial shaft seal rings has the capacity to follow
relatively severe deformations of main bearings and shafts, basically by providing
stronger compensating movements. They have also been especially adapted to grease-
lubricated systems and thus clear the way for wind turbine manufacturers to use new

designs, such as externally rotating main bearings.

The most important task of the Merkel Radiamatic radial shaft seal ring is to seal the
main bearing of wind turbines. This means holding the lubricant within the main bearing
and keeping dirt particles and moisture out of the interior of the machine elements
needing protection. The tried-and-tested Merkel Radiamatic seals in use today consist of
a fabric-reinforced carrier, a diaphragm and a wedge-shaped seal lip. With the help of a
worm spring resembling the tension spring of a desk lamp, the seal lip is maintained

under tension. This ensures the continued contact of the seal lip on the shaft.

For the new generation of radial shaft seal rings, Freudenberg Sealing Technologies’
engineers have developed an innovative, robustly configured seal lip design. Together
with the carrier, a lean, elongated seal lip creates a V-form. A curved steel band
strengthens the seal lip and carrier. In this way, the seal lip acts as a pressure spring. It
“presses” onto the shaft on its own, without needing to be fixed by a worm spring. Even
at relatively strong shaft runout, the seal lip securely abuts the shaft. In this way, it can
fulfil its sealing function even at significantly higher loads on the bearing and the shaft.
The steel band is also an integral component of the seal. So in the entire system, the

new radial shaft seal ring is just one component that simplifies installation.

Another focus of the developers at Freudenberg Sealing Technologies is the reduction of
friction to achieve greater wind turbine efficiency. The long and narrow shape of the new
seal lip leads it to abut the shaft with just the width of a hair, even at two-to-three times

the usual shaft runout today. Very little friction occurs as a result.



It also acts as a wiper for grease, which is the most common lubricant. With every
rotation of the main shaft, it conveys the lubricating grease back into the interior,
contributing to still more reduction of frictional losses. “The goal of this development is to
bring the tribological system of the shaft, lubricating grease and seal into harmony,” said
Dr. Kristian Miller-Niehuus, Development Manager at the Lead Center Heavy Industries

at Freudenberg Sealing Technologies.

Since the seal lip of the new radial shaft seal ring from Freudenberg Sealing
Technologies lies against the shaft on its own, it is also possible to vary the seal’s
direction of force at will. Its spring action can act outwardly as well as inwardly. That

gives the developers of wind power facilities and their components new design freedom.

“We had extraordinarily good results in the test bay," Miller-Niehuus said. “That’'s why
we are taking the next step and testing the new generation of radial shaft seal rings with
our customers, the manufacturers of wind power facilities and their components.” With
the innovation, which is suited for all bearing and shaft diameters, Freudenberg Sealing
Technologies will make reliable, robust sealing concepts possible to meet future

requirements in wind power facilities.

About Freudenberg Sealing Technologies

As the leading specialist in sealing applications and their markets, Freudenberg Sealing
Technologies is a supplier as well as a development and service partner serving
customers in a wide variety of sectors including the automotive industry, civil aviation,
mechanical engineering, shipbuilding, the food and pharmaceuticals industries, and
agricultural and construction machinery. In 2016, Freudenberg Sealing Technologies
generated sales of more than €2.3 billion and employed approximately 15,000 people.
More information at www.fst.com

The company is part to the global Freudenberg Group which, with its Business Areas
Seals and Vibration Control Technology, Nonwovens and Filtration, Household Products
as well as Specialties and Others. In 2016, the Group generated sales of more than
€8.6 billion in and employed approximately 48,000 associates in around 60 countries.
More information is available at www.freudenberg.com.
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