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Product Range Updated
HOT OFF THE PRESS

Bosch Honors Top Suppliers: Trelleborg Sealing  
Solutions Receives Bosch Global Supplier Award 
Trelleborg Sealing Solutions has received the Bosch Global 
Supplier Award and thus ranks globally among the best 
suppliers to the Bosch Group. The company received the 
award in the category ‘Purchasing of Direct Materials’ for the 
third time in a row. 

Andreas Reutter, Head of Supply Chain Management at 
Robert Bosch GmbH, says: “Worldwide, the Bosch Group has 
some 43,000 suppliers. The winners of the Bosch Global 
Supplier Award are the cream of the crop.”

He continues: “With the Bosch Global Supplier Award, we pay 
tribute to our best suppliers around the world. The award-
winners have achieved outstanding levels of excellence, 
and work with us in an exceptional spirit of partnership. 
From technological expertise to logistical quality and 
entrepreneurial potential – our award-winners have it all.”

This is the 16th time that the Bosch Group has rewarded 
outstanding performance in the manufacture and supply of 
products or services related to quality, costs, innovation, 
and logistics.

AWARDS

 
To better reflect the expanded 
variety of products available from 
Trelleborg Sealing Solutions, the 
Product Range brochure has been 
updated. Now included are the 
latest lubrication management 
products, such as Turcon® Stepseal® 
LM, and Silicone Braided Hoses for 
healthcare & medical applications.

In addition to products, a new segment-specific section 
has been added and comprehensive information about our 
digital tools and apps to help customers find the tools and 
products they need to make their work easier.

ON THE MOVE

Office with a View  
 
 
 
 
 

 
 
On August 26, Trelleborg Sealing Solutions Marketing 
Americas Midwest moved into a new office in Schaumburg, 
IL, USA. The Midwest marketing company and IT department 
occupy one half of the L-shaped space while the market 
segment managers and Strategy & Marketing team share 
the other side. Incorporating design components from the 
Trelleborg Sealing Solutions headquarters in Stuttgart, 
Germany, the new space encourages greater collaboration 
and enables future expansion.
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Plastic Materials Gain Compliance with 
Chinese GB Standards

 
Polytetrafluoroethylene (PTFE) based Turcon® MF1, MF2 and 
MF6,  as well as engineered plastic, Zurcon® Z81,  have gained 
compliance with Chinese food safety regulations. They are 
among the first plastic seal materials produced by a global seal 
manufacturer to gain approval. 

Chinese compliance equals global use
GB standards are the Chinese national standards issued by 
the Standardization Administration of China (SAC), the Chinese 
National Committee of the ISO and IEC. Compliance with these 
regulations is crucial for use of the materials in food processing 
equipment and other food contact applications in China. 

Approvals to Chinese regulations are in addition to existing 
compliance to relevant EU and US FDA standards, meaning 
the materials can be sold globally. This is essential  for 
international food processing equipment manufacturers and 
for the safety of consumers.

Expanding range of applications
The additional certifications significantly extends the range 
of applications that can be covered by Trelleborg seals. 

The Turcon® and Zurcon® materials offer low friction and 
wear resistance and are suitable for dynamic applications, 
including those with abrasive media and countersurfaces. 
They are ideal for a variety of food processing applications, 
such as filling machines, valves, pumps, mixers, separators, 
homogenizers, centrifuges, dosage cylinders, and sensors. 

Turcon® is particularly suitable for use in equipment that 
undergoes CIP and SIP regimes due to its high operating 
temperatures and media resistance. 

Ever-growing family
These approved compounds complement our family of 
elastomer materials compliant to Chinese food safety 
regulations. 

Further material registrations are foreseen to expand the 
portfolio to even more application areas.

A declaration of compliance to Chinese food contact 
regulations is available for each of these materials.

STANDARDS
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TRADE SHOWS

Trelleborg Sealing Solutions is on the road again! Our teams of experts 
visit trade shows across the globe to give you a closer look at the broad 
range of products, solutions and services that we offer.

CAMX brings together all aspects of 
the world’s composites and advanced 
materials communities together for one 
all-encompassing event. CAMX is where 

the industry meets to get business done and discovers 
the latest products, solutions, and advanced industry 
technology.

This year, Trelleborg Sealing Solutions will showcase our 
innovative additive manufacturing technology by displaying 
examples of our advanced composite bearing and 
aerospace solutions. 

5

The 25th Medical Design & Manufacturing 
(MD&M) Minneapolis will be this year, 
connecting the top medical industry experts 
with innovations in medtech, 3D printing, 

biocompatible materials, plastics manufacturing and 
robotics.

In the booth, Trelleborg will focus on the Healthcare & 
Medical segment’s core capabilities— polymer materials, 
excellence in manufacturing and quality, and engineering 
expertise— establishing the Trelleborg brand as a valued 
partner & business accelerator in the medical device 
market segment. 

US 
MD&M Minneapolis

13

Experienceour Capabilities

US
CAMX – Composites and Advanced Material Expo



13

17

5

11
6

4

9

14

Aqua Nor Trondheim, Norway Aug 20 – 23

Taipei Intern. Automation Exhibition Taipei, Taiwan Aug 21 – 24

MAKS Zhukovsky, Russia Aug 27 – Sept 1

SPE Offshore Europe Aberdeen, U.K. Sept 3 – 6

CAMX Anaheim, California, U.S. Sept 23 – 26

Subcontracting Fair Tampere, Finland Sept 24 – 26

SAE Aerotech Europe Bordeaux, France Sept 24 – 26

Medical Technology Galway, Ireland Sept 25 – 26

MEDTEC Shanghai, China Sept 25 – 27

Automotive Expo Budapest, Hungary Oct 4

OTD Stavanger, Norway Oct 16 – 17

MRO Europe London, U.K. Oct 16 – 17

MD&M
Minneapolis, 
Minnesota, U.S.

Oct 23 – 24

PTC Asia Shanghai, China Oct 23 – 26
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International Robot Exhibition Tokyo, Japan Dec 18 – 21
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TRADE SHOWS

JAPAN
International Robot Exhibition

As the largest robotics 
trade fair in the world, 
iREX has brought 
industry professionals 

together from across the globe every 
two years since 1974. This year will 
be the first year that Trelleborg Sealing 
Solutions will be in attendance, and 
will show a wide variety of products, 
including rotary seals, hydraulic 
seals and engineered molded parts 
for everything from parallel link to 
cartesian robots.

17
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One of the first web tools developed by Trelleborg Sealing 
Solutions, the O-Ring Calculator has been helping engineers 
for nearly two decades and has just been updated.

AEROPLANES, A GLASS OF BEER AND AN OIL 
RIG – WHAT DO THEY HAVE IN COMMON?  They all 
have the humble O-Ring to thank for their successful 
operation. And they really are everywhere. “As the most 
common sealing element, we’ve put a lot of time and 
research into developing materials and manufacturing 
approaches to produce both specialized and general-
purpose products,” says Bernd Murthum, Product 
Manager O-Rings for Trelleborg Sealing Solutions.  
“With the range of options, including housing sizes 
and ISO specifications, it can take some time to 
ensure you’re using the correct seal.”

From this thinking, Trelleborg Sealing Solutions saw the 
opportunity to make the task easier for its customers 
and developed the O-Ring Calculator web-tool. Now, 
nearly 20 years on, the tool is on its fifth version. 
“Our O-Ring Calculator is one of our most popular 
engineering tools. We’ve focused on enhancing 
the usability of the O-Ring Calculator to make it 
even easier for design engineers to calculate 
O-Ring dimensions and housing layout for 
their applications. This latest update will 
be much appreciated by the tens of 
thousands of users we have worldwide.” 
says Bernd.

DIGITAL 
INNOVATION

Online!O-Rings 

RECORD BREAKING 
PERFORMANCE

We don’t only provide a great tool for O-Ring 
calculations, but also an extraordinary range of 

O-Rings and materials.  

We’ve just proven ourselves in a special 
challenge that saw us establish a world 

record for the largest O-Ring ever 
produced! Read the full 
article on page 25 to 

find out more.

By Jan Sklucki
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The O-Ring Calculator Web Tool
The O-Ring calculator offers engineers and professionals a quick 
and easy way to calculate O-Ring sizes and housing layouts. 
Simply insert the installation specifications and it will calculate 
O-Ring sizes, housing layouts and part numbers, and give results 
for O-Ring compression and stretch, housing fill and much more. 
It’s really as easy as that.

Features at a glance: 

• ISO Search: Enter the bore or rod/shaft diameter, you will  
 receive an O-Ring recommendation and O-Ring housing   
 calculation according to the recommendations of ISO 3601. 

• O-Ring Search: Offers the selection of O-Ring nominal sizes  
 according to the following national/international standards:  
 ISO 3601, JIS B 2401 (Japan) SMS 1586 (Sweden).

• Calculate O-Ring tolerances according to 
 ISO 3601-1 Class B

• Switch between metric and inch units while your    
 calculations adjust automatically with your selections.

• New integrated database allows you to save your projects  
 directly in the tool for easy editing or reviewing at any time.  
 Share your results with your colleagues seamlessly.

• English, German, Chinese and Japanese language support.

• New linked tools for further guidance:

  • e-Catalog: Provides more information regarding   
   specific O-Ring part numbers.

  • CAD Search: Download CAD models of 
   the recommended O-Ring.

  • E-Learning: Discover how to use the O-Ring    
   Calculator with a guided tutorial.

  • Compatibility: See how your preferred O-Ring 
   material interacts in various environments.

  • Material Search: Browse Trelleborg’s wide range of 
   materials and see which is best suited to your application.

DIGITAL 
INNOVATION

Calculations on the go in the mobile version!
A light-weight mobile version of the O-Ring Calculator is 
also available, including the most important features from 
the web-tool to let you keep working while you’re moving. 
Perform calculations, search through standards and 
quickly check chemical compatibility wherever you are!

Try the O-Ring Calculator now:  
www.tss.trelleborg.com/tools

Clinical 
As a mechanical engineer, I find this app very 
useful. I use it at least once a week. The layout 
of the app is very easy to work with and intuitive. 
A must have app for all engineers and for anyone 
who works with O-Rings. Thanks Trelleborg for 
spending the time on this app.

e tt
Exactly what I needed, which were information 
for dimensions, chemical properties, and 
category information. There's even more than 
that!

Chinmay Damle
Superb Software – Many, many thanks to 
Trelleborg for designing such a versatile android 
app. More over this is free. Great work!

HERE’S WHAT OUR USERS SAY:
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Hydraulic CylindersSolutions for Modern

HYDRAULICS

ZURCON®DUALSEAL

     Substitutes O-Ring and 
 Back-up Ring in single product.

     Unique geometry resists twisting, 
 pulsing pressures and ingress 
 of contaminants.

ZURCON® SCRAPER DA 24 
VENTING VERSION

     Axial holes prevent overpressure
 and blowout.

     Robust scraper lip ensures high  
 contact force and excludes even 
 with radial deflections.

TURCON® STEPSEAL® V LM

     Notch balances pressure and allows   
 rapid pressure actuation.

     Elastomer O-Ring for pre-tension to meet  
 hardware tolerances and movements.

     Contoured seal face ensures sealing
 performance, provides high lift to meet  
 radial clearances and reduces contact  
 force.

     Tapered seal inlet limits peak contact  
 pressure and controls lubrication.

1

1

1

2

2

3

4

2

When considering the whole system, the texture and 
roughness of mating surfaces are as important as the 
products themselves. Valleys are essential to developing 
a fluid film to reduce friction and wear, but an open profile, 
with many peaks, can cause excessive wear.

SURFACE FINISHING1

2

1 2

3

4

2

1



11in the groove EDITION 38

in the groove

 

Effective sealing in today’s demanding hydraulic applications requires 
seals and lubricants to work together. Trelleborg’s Lubrication Management 
technology approaches sealing from a comprehensive perspective, where 
each element complements the function of the entire system, leading to 
reduced wear, improved friction and extended product life.

DISCOVER MORE 
Get a deeper understanding of how it 
all works:  Read the “Revolutionizing 
Hydraulic Sealing” brochure at  
www.tss.trelleborg.com/literature

HYDRAULICS

Scan the QR code 
watch the film

ZURCON® GLYDRING® D

     Lubrication grooves create 
 closed reservoir to reduce friction.

     D-shaped profile and two
 step seals prevent blow
 by and extrusion.

     O-Ring energizer provides
 initial tension.

1

2

3

ZURCON® RIMSEAL IM

     Chamfer on low pressure
 side tilts seal for tight sealing 

     Energizing O-Ring resists   
 twisting, pulsing pressures and  
 ingress of contaminants.

     Zurcon® Z13 material gives
 superior wear and hydrolysis
 resistance.

1

2

3

Devoting a high level of research and development 
into the analysis of surfaces, counter surfaces and
lubrication, Trelleborg Sealing Solutions can advise on 
the optimum surface coatings and finishes for your
applications.

SURFACE FINISHING

2

3
1

3

2

1

By Jan Sklucki



Trelleborg Sealing Solutions aims to be even more 
approachable for customers and 
now offers one virtual single point of contact at 
www.tss-competenceforum.com.” 

A highlight of the Competence Forum is a Virtual Tour 
enjoying exclusive behind-the-scenes access to Trelleborg 
Sealing Solutions and its facilities, along with expert talks 
on products, services and innovations. “The new platform 
combines 360° real images with expert videos, as well 
as a live chat tool. It’s our innovative way to present our 
latest products virtually and an absolute innovation within 
the B2B environment,” concludes Holger. 

12 Trelleborg Sealing Solutions
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DIGITAL 
SERVICES

meets RealityVirtual
Digital transformation is forging ahead and having a lasting impact 
on our society and economy. Due to it, new working practices and 
needs in our daily lives are emerging. 

WHETHER IT’S SOCIAL MEDIA, DIGITAL PRODUCT 
DEVELOPMENT AND SIMULATION, BIG DATA OR THE 
INTERNET OF THINGS – the constant development of digital 
technologies is influencing and changing our lives. And the 
Internet as a gateway to the digital world has become an 
integral part of our everyday lives. We can access it anytime 
and anywhere via mobile devices. 

A recent study by Hootsuite ("2019 Digital Outlook", March 
2019) shows that 95 percent of people in Northern Europe 
and 94 percent in Western Europe alone use the Internet; 
worldwide, the number of internet users rose by 9.1 percent 
in 2018 to an impressive 367 million users. People globally 
spent nearly seven hours per day using the internet and over 
two hours per day on social media.

In order to reach our customers even better in the digital world 
and to exchange information regularly with them, we have 
created an interactive platform: The Competence Forum is 
available to European customers 24/7. 
 
At www.tss-competenceforum.com, we open the virtual door 
to the world of Trelleborg Sealing Solutions.

Let's connect!
“Our motto for 2019 is ‘Let’s connect’ with the customers,” 
explains Holger Baur, Director European Marketing & 
Communications for Trelleborg Sealing Solutions. “Our new 
Competence Forum combines five ways to easily make 
contact with our sealing experts.  

By Lara Haas
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DIGITAL 
SERVICES

ForumCompetence
Let's connect!

“Our new Competence Forum 
combines five ways to easily make 
contact with our sealing experts.”

HOLGER BAUR,  
Director European Marketing & Communications

By scanning the QR Code now, 
European customers can check 

out our Competence Forum. 
www.tss-competenceforum.com
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DIGITAL 
SERVICES

Want to know what goes on behind the scenes at Trelleborg 
Sealing Solutions and its facilities? Then why not take our 
Virtual Tour where you can enjoy exclusive access to our 
manufacturing sites and state-of-the-art R&D lab, as well as 
listen to Trelleborg experts sharing their knowledge.

a Virtual TourExperience

PROF. DR.-ING. KONRAD SAUR
Vice President - Innovation and Technology

“We want to be more visible to our customers 
and offer them the opportunity to take a 
look behind the scenes of Trelleborg Sealing 
Solutions. We aim to work hand-in-hand 
with our customers to provide innovations 
and breakthrough solutions that make a 
difference for them; this insight into how we 
operate can facilitate that partnership.” 

By Lara Haas
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DIGITAL 
SERVICES

Picture: Prof. Dr.-Ing. Konrad Saur talks about the latest market 
trends with moderator Dr. Gesine Herzberger in the R&D Lab.

Talk to our experts
Our guides take you through the tour and introduce you 
to various sealing experts at hotspots along the way. 
But that’s not all! Customers can also get in touch with 
sealing experts directly via a live chat function.

The tour also includes the Mediathek. 
Here, customers can find catalogs and brochures.
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DIGITAL 
SERVICES

The Virtual Tour will be continuously developed. 
These are our current hot spots. 

Discover the hotspots

R&D Lab: Additive Manufacturing & Trends
At the Trends hotspot, Prof. Dr.-Ing. Konrad Saur, Vice 
President - Innovation and Technology for Trelleborg 
Sealing Solutions, explains what innovation means for 
Trelleborg Sealing Solutions, the latest market trends 
and how Trelleborg is leading the way in sealing. Also, 
Joe Dawber gives insights into Trelleborg’s additive 
manufacturing capabilities.

Products & Solutions
Trelleborg is not only a sealing manufacturer, but a 
development partner. 

At the Hand-in-Hand Engineering 'hotspot', Joe Dawber, 
Manager Custom Product Engineering at Trelleborg 
Sealing Solutions, explains the advantages of this 
approach and how engineers can develop tailored 
sealing solutions together with you, the customer. 

To run smoothly, a sealing system needs perfect 
lubrication. 

Dr. Mandy Wilke, Technical Manager Fluid Power for 
Trelleborg Sealing Solutions, is interviewed about 
Lubrication Management technology on a rod sealing 
system. She explains why lubrication is like a team 
player, why this system won’t work without bushings & 
bearings, what the challenges are, and which products 
are in the Lubrication Management range. 

“We always have the customer in focus,” says Heather 
Castleman, Strategy & Marketing for Trelleborg Sealing 
Solutions, in another hotspot. “Service Plus is all about 
the way Trelleborg partners with our customers and 
how it simplifies their businesses throughout the whole 
product life cycle.”  

Learn more about the four pillars of the program at the 
Service Plus hotspot. 
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DIGITAL 
SERVICES

Stay tuned. The Virtual Tour will be expanded soon. We’ll 
be introducing the production sites of Tewkesbury, England, 
Stein am Rhein, Switzerland, and Malta, along with more 
segment presentations and information on our innovations. 

EXPERIENCE THE TOUR

Scan the QR Code to register 
your company e-mail address and 
experience the Virtual Tour. 
www.tss-virtualtour.com

Innovations: HiSpin® & Radial K
At the Innovation hotspot, everything is turning. 

Innovative seals for rotating shafts are a major topic at 
Trelleborg Sealing Solutions. That’s why two revolutionary 
approaches to this type of sealing are presented in the 
Virtual Tour.
 
One highlight is the expert talk on HiSpin® for e-Mobility 
where Jan Zumbach, Head of Business Development 
e-Mobility/Automotive Europe for Trelleborg Sealing 
Solutions, explains how the innovative seals extend the 
traveling range of electric vehicles. 

“E-mobility is a major trend right now and the automotive 
business is changing rapidly. Customers demand fast 
and easy working solutions,” explains Jan. “Applications 
like the electric engine face challenging sealing 
requirements, since there is nearly no lubrication and 
rotary speeds are up to 40 meters per second. Together 
with the customers, we’re developing customized 
solutions to cater for these demands.”

Besides the HiSpin® seals, Inderjeet Singh, Product 
Manager for the Trelleborg Sealing Solutions facility in 
Tewkesbury, England, gives his insight on Radial K. 

Why not watch the expert video to learn more about  
this game changing hero?

Segment highlights
Find out about sealing for automation, machine 
tool, agriculture, construction and renewable energy 
applications. Further segment presentations are 
coming soon.
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e-MOBILITY

HiSpin® 
PDR RT

HiSpin® 
HS40

2

3

Seals are required to withstand higher speed 
aerospace applications, especially rotary wing 
aircraft.

IN SHORT

HiSpin® PDR RT deals with extremely high 
speeds with minimal friction and power loss. 

HiSpin® HS40 offers highspeed performance, 
specially designed for ‘more electric aircraft’.

Both seals are well tested and validated and 
improve aerospace application performance.

4
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AEROSPACE
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Efficiency is key for aerospace applications. That’s why we 
endeavor to make the seals that are an integral part of these 
ever better and it is what we have achieved with the HiSpin® 
PDR RT and HiSpin® HS40 rotary seals.

Overcoming a paradox 
Efficient lubrication on the one hand, and a dry shaft 
on the other were needed. That might sound like a 
paradox, especially for a single component, but it is 
ensured by a unique design of the sealing lip in the 
HiSpin® PDR RT. Withstanding extremely high speeds 
at high temperatures with minimum friction and 
minimum power loss, it maintains lubrication within 
the gearbox while keeping the shaft dry. 

The superior high-speed sealing capability of the 
HiSpin® PDR RT, not only matches the needs for high 
speed rotary seals in helicopter gearboxes but also 
provides a longer lifetime for the gearbox assembly, 
resulting in a better service life for the helicopter 
and ultimately it increased safety. 

HiSpin® PDR RT gets rotary wing 
aircraft in the right gear  
Chris Cox, Senior Product Engineer at the 
Trelleborg Sealing Solutions manufacturing 
facility in Bridgwater, England, said: “Our 
customers wanted us to design a seal that 
would provide an even better performance at 
very high speeds, specifically for rotary wing 
aircraft. That meant engineering a seal that 
outperforms anything comparable. 
 
Ensuring that essential lubrication is maintained 
and preventing any leakage presented major 
challenges, but with the new HiSpin® PDR RT 
rotary seal we were able to overcome them.”

AEROSPACE

In aSpin

By Donna Guinivan
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HiSpin® 
HS40

Higher rotational speeds 
Running in dry, moist or lubricated environments, HiSpin® 
PDR RT meets an ever growing demand for seal integrity 
at increasingly higher rotational speeds. Its excellent 
sealing characteristics allow continuous use at speeds of 
up to 60 meters per second.

The combination of a unique material, an innovative 
manufacturing process and specialized sealing lip design, 
reduces friction by up to 75 percent when compared to 
traditional PTFE seals. This leads to a significant reduction 
in power consumption, heat generation and wear on both 
the seal itself and its mating surface.

Outstanding test results
The design of the HiSpin® PDR RT has been optimized 
so it can run on a range of surface finishes and coatings, 
including ceramics. In in-house tests, the seal has undergone 
more than 20,000 hours of endurance testing, with this 
pioneering design operating at 3,500 hours leak free. 

FEATURES AND BENEFITS

• Capable of operational surface speeds 
 up to 60 m/s (195 ft/s) and beyond 

• Bi-directional sealing capability 

• Compact design reduces assembly space requirement 

• Wide temperature range, from -60 °C to +200 °C 
 (-75°F to +390°F) 

• Ability to handle pressure 

• Excellent sealing performance with and 
 without lubrication 

• Extremely low friction and heat development 

• Wide media compatibility 

• Negligible shaft wear 

• Design optimized for durability and long service life

HiSpin® 
PDR RT

AEROSPACE
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Electric in the Skies 
The development of “more electric aircraft” holds huge 
potential and at the same time many challenges for 
aerospace systems and their sealing solutions. To meet 
these new demands, HiSpin® HS40 represents a ground 
breaking design for eMobility applications. 

Tested under extreme conditions, HiSpin® HS40 offers 
superior cost-effective performance and reliability. Its 
outstanding low friction capabilities meet the demanding 
conditions of high-speed electric aerospace applications, 
such as electric hoists and electro mechanical actuators. 

Innovative design and materials
A unique hydrodynamic feature within the HiSpin® HS40 
helps reduce frictional torque. Simultaneously, oil back-
pumping leads to improved sealing performance without 
causing any damage to the shaft.

The seal is manufactured with our proprietary XLT 
high-performance fluoroelastomer (FKM). This material  
provides outstanding resistance to extreme engine 
conditions resulting from high motor speeds and 
aggressive synthetic fluids. Testing of the new generation 
of XLT compounds has proven that these low temperature 
FKM grades outperform and extend the temperature 
performance capability of traditional FKM materials.

FEATURES AND BENEFITS

• Works at high speeds up to 40 m/s (130 ft/s) 

• Bi-directional sealing capability 

• Compact design to reduce assembly space 

• Wide temperature range, from -45 °C 
 to +200 °C (-50°F to +390°F) 

• Ability to handle run out 

• Excellent sealing performance in different 
 lubricated environments 

• Exceptional low frictional torque 

• Reduction of heat development 

• Proven compatibility with various eMobility 
 transmission and other aggressive fluids 

• Negligible shaft wear 

• Easy installation 

• Cost effective 

• Available in different outer diameter 
 configurations, e.g. partially rubber covered

HiSpin® 
HS40

AEROSPACE

Making electric cars possible 
Not just for aerospace applications, HiSpin® 
PDR RT and HiSpin® HS40 will contribute to 
extending the travelling distance of electric 
cars.

Jan Zumbach, the head of business development for 
e-Mobility at Trelleborg Sealing Solutions, says that 
overcoming ‘range anxiety’ is critical to mass adoption of 
electric vehicles. “With gasoline or diesel vehicles people 
know they will get where they need to. The infrastructure is 
there and filling up the tank is never an issue.

“When people drive an electric vehicle they worry if they will 
have enough charge to arrive at their chosen destination. 
The solution to this is to install a charging infrastructure and 
increase battery capacity to extend the distance that can be 
travelled on one charge.” 

As electric motors run most efficiently at high speeds, seals 
within the e-axle need to operate at speeds beyond the 
capabilities of standard seals. HiSpin® PDR RT and HiSpin® 
HS40 increase operating rotational speed to at least 40 
meters per second, which will help increase battery capacity. 
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Lightas Air
Light-weighting is a key objective 
for all aircraft manufacturers. 
Making a plane lighter reduces 
fuel use, lowering operator costs 
and the negative impact of flying on 
the environment. And this is where 
composites are coming into their own.

FUEL IS THE NUMBER ONE EXPENSE for airlines, so 
it’s no surprise that they are continually looking for ways to 
lighten the load. 

A figure brought to the forefront by Norwegian economist 
Bharat P Bhatta’s proposed pay-as-you-weigh pricing model 
for passenger fares, is his estimate that a reduction of one 
kilogram of weight could result in a fuel saving of 3,000 US 
dollars per year.

Innovative ways to lower weight  
Maybe not going the whole hog of charging passengers 
depending on their weight, carriers have resorted to ever 
more inventive ways of lowering aircraft weight. These 
have included American Airlines serving one less olive in its 
inflight salads, British Airways lighter inflight magazine and 
Virgin Atlantic’s radical rethink of economy meals.*

In this model, upper and lower bearings of a 

landing gear shock absorber have been replaced 

with Orkot® composite bearings.

By Donna Guinivan

* https://core.ac.uk/download/pdf/52064257.pdf 
   https://www.effectivedesign.org.uk/sites/default/files/6.4.1%20Virgin%20Atlantic%20Airways.pdf
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All of these measures add up to lower operator costs, less 
fuel and a reduction in CO2 emissions. As effective as these 
in-cabin changes may be, potentially greater savings can be 
made in the fundamental design of the plane. One option for 
this is a shift from metal components to composites.

Composite bearings 
Trelleborg Sealing Solutions has a focus on composites at its 
facility in Albany New York in U.S. as well as in Rotherham, 
England, where the unique Orkot® material is manufactured.

“Traditionally, Orkot® has been used in bearings for ships 
and hydropower plants,” says Brian Bowen, who is heading 
up a project to transfer this proven technology to aerospace 
applications. “Metal bearings feature in the landing gear 
shock absorbers of planes and if these can be successfully 
replaced with composite bearings instead, a huge potential 
saving can be made by operators through light-weighting.” 

Not just lighter in weight 
Replacing a steel/ bronze bearing with a composite bearing 
saves weight due to the specific density of the materials used. 
The specific density of steel is eight grams per centimeter 
cubed and bronze is 8.75. Polymer bearings have a specific 
density of just 1.25 grams per centimeter cubed; a typical 
saving of 7.5 in volume per unit.

“Composite bearings have other advantages too,” continues 
Brian. “Friction is low, running dry or lubricated, and constant. 
There’s no surface coating to wear off, and when running 
dry, there’s no maintenance.

“The composite bearings are easier to fit than metal 
ones and their flexible base material spreads load more 
effectively, allowing a larger contact area. They also have 
no edge loading, are impact resistant and oversized repair 
parts require no tooling. All in all the composite bearing is a 
promising alternative to metal ones.”

Eliminating metallic wear particles 
A less obvious but important additional benefit of composite 
bearings, that has been identified by Trelleborg Sealing 
Solutions, is the exclusion of metallic particles from the 
hydraulic system. 

Brian explains: “We’ve observed that customers who use 
metallic bearing shells have an increased risk of metallic 
wear particles in the shock absorber hydraulic fluid. Over 
time these metallic wear particles can scratch the counter 
surfaces of the shock absorber slider, and more critically, 
can damage the soft polymer seals. If the dynamic seal caps 
become scratched, then this can lead to a reduction in the 
service life of the shock absorber. Composite bearings do 
not generate such abrasive wear particles, extending the life 
of seals and the system itself.”

However, despite all these benefits, the biggest advantage 
of the composite bearing remains its lighter weight. To prove 
this, Trelleborg Sealing Solutions undertook tests to verify 
the potential weight saving from switching from metal to 
composite bearings.

Typically, the landing gear shock absorber bearings are metal, 

the alternative is a composite bearing, as shown here.

Illustrated is an original aerospace leaflet dating back to 1967. 

Shamban became a part of Trelleborg Sealing Solutions.
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Location: Trelleborg’s research and 
development center in Stuttgart, Germany 

Weight: 18 ton   /   Power: 260 kW 

Type: Floating-mount rod seal test bench

Test capabilities: Long-term endurance 
and development tests for complete sealing 
configurations in a single test construction.

Simulation capabilities: Patterns of 
movements and pressure patterns in sinus 
waves, trapezoidal forms and freely modeled 
patterns. Replicates the pressure between 
the primary and secondary seals and can 
simulate different atmospheric temperatures 
between -60 °C and +90 °C/ -76 °F and 
+194 °F.  

Aerospace test capabilities: Check 
parameters such as braking or lateral 
forces on landing gear and simulate life-like 
knocking caused by uneven runways.

Size capabilities: Seals 100 and 400 
millimeters/ 4 to 16 inches in diameter

Speed capabilities: Up to 1 meter/ 3.3 
feet per second

Frequency capabilities: Can generate up 
to 10 Hz 

Novel feature: The Lateral force cylinder is 
mounted at the bottom of the bench that is 
capable of exerting forces of up to 225 kN, 
It can place permanent radial loads on the 
seals, or, depending on the stroke, exert 
dynamic loads. 

Results: Can be fully documented, allowing 
customers to provide their clients with 
proof of performance related to prescribed 
parameters.

Installation: Specially constructed so 
that vibrations can be isolated from the 
surrounding building.

Sustainability: Set up in a separate 
room so that energy otherwise lost 
through emissions can be used in an 
environmentally friendly manner to reheat 
the building.

FACTS ABOUT

The world’s most powerful test bench for 
hydraulic rod seals

A350 LANDING GEAR QUALIFIED

To support our customers in proving seals for 
critical applications, Trelleborg Sealing Solutions 
invested in the world’s most powerful test bench 
for hydraulic rod seals. This unique facility allows 
testing to be carried out that has previously never 
been possible and was utilized to qualify the 
seals for the landing gear of the Airbus A350. The 
sealing system has successfully passed 20,000 
full landing cycles plus additional tests for ice 
scraping and water spraying.

Huge savings per year 
“The total saving from just the replacement of the bearings 
in the landing gear shock absorbers is 20 kilograms per 
plane. If we go back to Bharat P Bhatta’s estimated fuel 
saving of 3,000 US dollars per year per kilo, that equates to 
60,000 US dollars per year per plane.

“And the shock absorber bearings are not the only application 
we’re looking at for Orkot®. There are also the LG pin bearings, 
landing gear actuation bushings, door hinges and cargo 
handling rollers and wear pads,” concludes Brian.   

20 Kg (45 lbs)
weight saving per aircraft

= 60,000 USD
Fuel saving per year per plane

BEARING MATERIAL: PE/PEEK
BEARING DENSITY:  1.25 g/cm²

BEARING MATERIAL: BRONZE
BEARING DENSITY: 8.75 g/cm²

Weight saving per aircraft
Large Aircraft Main Landing Gear Shock Absorber Dynamic (Upper and Lower) Bearings
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World's BiggestO-Ring

WORLD 
RECORD

12 July 2019

Te
wkesbury, United Kingdom

By Donna Guinivan
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Involving the local community 
For the project to set a world record for the largest 
O-Ring ever produced, Trelleborg Sealing Solutions 
in Tewkesbury, England, teamed up with 20 GCSE 
engineering pupils from Tewkesbury School. Over a 
summer school term, the students were coached in 
various manufacturing disciplines and were involved 
in the design, costing and production planning of the 
O-Ring. One of the big issues was how to get the O-Ring 
over the Abbey, with drones and catapults being a 
couple of suggested solutions. 

Produced in the Trelleborg facility in Tewkesbury using 
FlexiMold™ proprietary technology, the O-Ring was rolled 
on a drum as a cord to transport it to the Abbey. 
It was then laid around the external circumference of the 
ancient building; the two ends being joined and sealed in 
a mobile vulcanizing unit to complete the O-Ring. 

TRELLEBORG SEALING SOLUTIONS SET A NEW 
WORLD RECORD for the largest O-Ring ever made. 
Manufactured at our facility in Tewkesbury, England, 
using the unique FlexiMold™ process, the successful 
record attempt was the focus for a community-based 
project with Tewkesbury School.  

The record attempt 
The culmination of the project was on Friday, 12 July 
2019, when the elastomer O-Ring measuring 364 
metres in circumference was ceremoniously laid around 
the medieval Tewkesbury Abbey in the presence of the 
Borough Mayor of Tewkesbury, adjudicators, employees 
from the Trelleborg facility, the pupils that had been 
involved in the project, their teachers and parents, and 
other representatives from the local community.   

Tony Collingwood, General Manager of the Trelleborg 
Sealing Solutions manufacturing facility in Tewkesbury, 
says: “We are delighted to have been involved in this 
challenging project. We’re an important employer in the 
area and we like to support our local community. This 
undertaking has not only a lot of fun, but a learning 
experience for the pupils at Tewkesbury School and our 
team here too! The students were very talented and 
contributed some great ideas. We hope to see them 
emerging as engineers of the future.” 

Visit the Trelleborg Sealing Solutions social media 
channels to see videos from the day:

MORE INFORMATION

facebook.com/TrelleborgSealingSolutions
twitter.com/TrelleborgSeals
linkedin.com/company/trelleborg-sealing-solutions
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Well-Oiled
Turcon® Stepseal® V LM is a new type of primary seal that 
combines Trelleborg Lubrication Management principles with 
Stepseal® V design features to offer improved lifetime and 
performance across the whole sealing system.
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Fighting dry running
Trelleborg Sealing Solutions has been hard at work developing 
proprietary and patented methods for improving performance 
in applications that have been seeing failures and damage 
resulting from dry-running. Sealing configurations are based on 
a new sealing technology termed Lubrication Management.
 
The primary seal still protects against system pressure, but 
by carefully modifying seal geometry, small quantities of 
lubricating media are allowed to enter the contact zones during 
the outstroke. This significantly reduces friction and further 
protects the hardware and seals, ensuring adequate fluid can 
reach all sealing elements and increasing total system lifetime.
 
“Usually, to achieve the same lubrication, a drain line would 
need to be installed behind the primary element, to prevent 
over-pressure and seal blow out. But engineers at Trelleborg 
Sealing Solutions decided to rethink classic approaches and 
combine some of their most effective technologies to develop a 
wholly new solution,” continues Henrik.
 
Turcon® Stepseal® V LM
The Turcon® Stepseal® V range of seals features a unique, 
patented hydrostatic relief channel. 

Our new Turcon® Stepseal® V LM offers increased pressure 
balancing during operation, which protects secondary seals 
regardless of the service conditions, and is part of the secret to 
its low-friction performance. 

"Combining this feature with our Lubrication Management 
principles is what really sets the new Turcon® Stepseal® V LM 
apart," says Henrik. "There's no other product like it on the 
market. The friction levels are heading in the direction of buffer 
seals or piston rings." 
 

PRIMARY SEALS ARE THE FIRST LINE OF DEFENSE 
against system pressure, while secondary seals act as a 
residual oil barrier, and scrapers remove fluids and dirt 
without external forces interfering with their operation. 

Technology and expertise have resulted in the portfolios of 
seals for pistons and rods that we see on the market today; 
both specialized and general products for hydraulic sealing 
applications. 

"Material and design development have for decades 
largely focused on improving performance and reliability 
of the primary seal in hydraulic cylinders. And they've been 
designed to be incredibly dependable and efficient. Working 
too well, some might even say" jokes Henrik Vollmond, 
Product Manager at Trelleborg Sealing Solutions.

Keeping systems lubricated
Lubrication is critical to keeping moving parts in machinery 
operating smoothly and efficiently, achieved by creating 
a thin film of fluid as separation between the seals and 
hardware. Without it, damage to seals and hardware is likely, 
leading to downtime and losses in productivity. 

"Modern hydraulic fluids give excellent protection against 
wear and corrosion; the problem is that as the focus has 
been on the primary seal sealing lubricant in, sometimes 
this can prevent lubrication from reaching the contact area 
of other sealing system elements, stopping the benefits of 
lubrication on the contact surface," says Henrik. 

In a wind turbine's pitch cylinder, for example, short-stroke 
service and years of 24/7 cycling means that lubrication is 
often not reaching the elements "downstream" of the primary 
seal, resulting in wear and damage from dry-running.

By Donna Guinivan
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Elastomer O-Ring
High flexibility to meet hardware 
tolerances and movements. Elastomer 
materials available to match all fluids 
and service parameters.

Contoured Seal Face
Ensures efficient sealing performance 
and provides high lift to meet radial 
clearances. Short axial width provides 
extensive pressure balancing and 
reduces contact force.

Robust Seal Edge 
Increased resistance against mechanical 
damage in service and during assembly.

Notch 
Ensures pressure balancing and 
rapid pressure actuation.

Turcon® and Zurcon® Material
High sealing efficiency and long service 
life. Meets demanding service conditions 
and provides low friction and stick-slip 
free operation.

Curved Stabilizing Edge
Maintains seal positioning and 
supports sliding. Protects seal area 
during rod insertion. 

Tapered Seal Inlet
Limits peak contact pressure on hardware 
and controls lubrication.

Patented Hydrostatic Pressure 
Relief Channel Provides robust 
protection of secondary seals under 
all service conditions.

Exciting test results
"Testing has been essential to give customers confidence 
in our solutions and to empirically prove the performance 
of our seals," In total, twenty-four systems were set up 
for testing, all representative of real conditions with 
appropriate supporting elements and secondary seals, 
with both Turcon® Stepseal® V LM seals and other types 
of primary seals, to compare the Turcon® Stepseal® V LM 
seals against and as a control. 
 
With duplicate experiments set up concurrently to ensure 
repeatability, Henrik has confidence in the results. "We 
take testing very seriously. When downtime can be so 
expensive, trust in performance and reliability is vital. 
None of the systems tested showed any external leakage, 
but those incorporating the new seal generated up to 
35% less friction than other primary seals, while also 
providing benefits to the rest of the system."
 
No comparable seal
The new Turcon® Stepseal® V LM are manufactured within 
the same range as the Turcon® Stepseal® V and even 
include features that make installation easier and reduce 
the chance of damage during the process. "There's no 
other seal with the same response, robust dependability 
and simple hardware design that can give friction values 
this low," says Henrik.
 

Applications
Trelleborg Sealing Solutions has successfully tested 
and implemented Turcon® Stepseal® V LM in these 
applications, solving emerging and long-standing 
industry issues. 

Wind Turbine Pitch 
Control

Improves lubrication throughout 
the sealing system, reducing 
wear caused by 24/7 cycling for 
years and short stroke service

Injection Molding 
Clamping Cylinders

Peak pressure is limited in piston 
rod end positions reducing local 
damage and deformation

Production Presses Reduces wear, friction and 
thermal loads when stamping 
and bending

Mobile Crane and Lift 
Boom Cylinders

Reduces friction to improve 
smoothness and positioning 
when moving

Vehicle Suspensions Reduces friction, wear and 
thermal load, especially in 
state-of-the-art suspension and 
heavy-duty applications



Putting thePieces Together 
Simplify your manufacturing process with Service PLUS

Digital Tools Special HandlingQuickSeal Advanced Delivery Assembly
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The kitting service coordinates 
suppliers and packages parts 
according to individualized needs.

Manufacturing processes are highly complex. Not only 
do they require a wide variety of tools and equipment, 
computers, software and sometimes robots, but they also 
need people with a broad range of skills and knowledge.

Businesses are continuously looking to optimize these 
processes to increase production throughput without 
increasing costs. 

Supporting our customers
“At Trelleborg Sealing Solutions, we partner with customers 
to understand how their products are manufactured and 
what their goals related to the assembly process are,” says 
Uwe Haehnel, Director Lead Group Service PLUS Europe 
“Together, we identify and develop a custom approach to 
help them meet their production goals. Each manufacturing 
process is unique, so no one solution fits all.”

To meet our customers’ needs, the Service PLUS concept 
was developed. This is a “total solution” program that can 
simplify the workflow in every part of our customers’ value 
chains. A variety of enhanced services match our customers’ 
needs at every step of the business process, ultimately 
reducing total costs and throughput time. 

“Supporting optimization of our customers production 
processes can mean many things,” explains Uwe. 
“For some it can be about identifying and solving 
problems that arise during assembly. For others, 
it means we functionally take over portions of this 
process, including consolidation of suppliers, sub-
assembly and quality testing. Whatever the challenge, 
we are committed to finding a solution.”

SERVICE PLUS IN ACTION 
Here is one real life situation where a Service PLUS 
solution came to the rescue.

In a highly automated manufacturing process, O-Rings 
were installed into hardware automatically and were 
coated with talcum powder to prevent the elastomer 
from sticking to the automated machine and slowing 
down the assembly process. 

Since the O-Ring was used in a dynamic application, 
silicone oil was also added to the component during 
production. The combination of talcum powder 
and silicone oil led to a buildup of sludge in the 
manufacturing equipment, which resulted in substantial 
cleaning cycles, slowing down the entire process.

Trelleborg engineers worked closely with the customer 
to develop a solution that did not interrupt the 
assembly process and reduced downtime costs 
for the cleaning cycle. In this case, a special 
surface treatment was applied to the seals that 
prevented the elastomer O-Rings from sticking 
during assembly and allowed them to operate 
effectively in their dynamic application.
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PORTFOLIO OF SERVICES

The Trelleborg Service PLUS portfolio includes a range of 
options to simplify your manufacturing process. These include: 

•  Subcomponent assembly provides customers with ready-
to-use assembled components. Multiple pieces from 
several suppliers can be assembled by experts into a 
single component, which are tested to ensure quality and 
for delivery directly to the production line.

•  Our kitting service coordinates suppliers and packages 
parts according to individualized needs. Options include 
printing of the brand or logo on packaging and inclusion of 
custom information, such as assembly instructions. 

•  Supplier consolidation, offered also as a standalone 
service, supports customers by allowing them to focus on 
higher priority tasks.

•  If a seal is required quickly as a prototype, functional 
sample or for a small batch, our additive manufacturing 
and QuickSeal services offer fast-track seal manufacturing 
in an ever-increasing number of materials and designs, 
both standard and custom. 

•  Surface treatment, such as coatings and other surface 
modifications, for elastomer and plastic seals are offered 
to optimize assembly and application performance.

•  Our assembly tool service supports customers with manual 
seal installation that ensure quality. 

Alongside a range of services to support our customers’ 
manufacturing processes, Service PLUS also provides 
engineering, value chain management and aftermarket support.

Learn more about Service PLUS  
tss-seals.trelleborg.com/web/service-plus 

THE SERVICE PLUS SOLUTION
“Every business has a unique set of priorities and 
challenges,” says Uwe. “The idea behind Service 
PLUS is to help enable our customers to focus on their 
highest priorities. Knowing their needs and meeting 
them is key to our philosophy. We don’t just want to 
be a seal supplier, but instead a true partner for our 
customers.”

ASSEMBLY TOOLS FOR MANUAL 
SEAL INSTALLATION 
Often seals are installed into hardware manually.  
The correct installation of seals can be tricky and,  
since seals play a critical role in applications, there is 
no room for error.

“A first-time customer recently reached out to us,” says 
Uwe. “They were experiencing difficulties with manual 
seal installation. We worked with them to quickly supply 
a customized assembly tool for their case. This solution 
provided the customer with a way to enable component 
quality with safe installation, and the quick turnaround 
time meant they were able to stay on schedule.”

The new Service PLUS assembly tools service is 
designed to ensure that seals are installed correctly. 
Customers are provided with a custom package of 
assembly tools that can, upon request, be engraved 
with a QR code linked to relevant information, such as 
assembly instructions, installation films or other related 
documents.

Scan the QR code to see 
the assembly tools in 
action in our installation 
instruction films.

SERVICE 
PLUS
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Moving intoa Higher Gear

Sany Suote Transmission Equipment Co. Ltd. a wholly-owned 
subsidiary of Sany Group, has partnered up with Trelleborg Sealing 
Solutions for the supply of crucial sealing parts for their gearboxes 
since 2008. Further cooperation is expected to come. 

for private enterprises to expand business as we relied 
mostly on imports of core parts that did not always 
match our machinery, so this severe situation hindered 
our growth,” says Zhao Hui, General Manager of Sany 
Suote Transmission Equipment Co. Ltd. 

In 2010, Zhao took over the operations of Changshu 
Huawei Track Co. Ltd. which four years later was 
integrated with Sany Suote Transmission Equipment Co. 
Ltd. also located in Changshu, Jiangsu province. 

AT THE BEGINNING OF THE 21ST CENTURY, large-
scale infrastructure projects were booming in China, which 
was one of the driving factors for the rapid growth of the 
construction machinery industry. Many privately owned 
enterprises within the industry, such as Sany Group, saw it 
as a golden opportunity.

“In 2008, foreign enterprises, especially those in the 
excavator industry, dominated the market in China with 
around 90-95 percent market share. It was a hard time 



2

3

Sany Suote wanted to take advantage of a boom-
ing infrastructure market but struggled to buy 
components for its construction equipment parts.

IN SHORT

It therefore decided to open a subsidiary to 
produce its own components and needed reliable 
quality local suppliers.

Trelleborg Sealing Solutions was chosen as the 
company's supplier of seals for its gearboxes.
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“Trelleborg is one of our long-term 
partners with its world-leading 
expertise in sealing solutions and 
good customer services.”

36 Trelleborg Sealing Solutions

in the groove

CONSTRUCTION

Then Zhao became the general manager of both companies. 
Sany Suote Transmission Equipment has been a wholly-
owned subsidiary of the Sany Group since 2008.
 
Sany develops its own components  
Sany develops its own components “It’s high time for us to 
develop our own products. That’s why we were determined 
to invest heavily in research and development and 
manufacturing of machinery parts. And that’s where we have 
started,” says Zhao.

The company has been growing fast over the years with 
1,300 employees till now. By the end of 2018, its sales 

volume reached CNY 3.97 billion. It offers gearboxes, slewing 
bearings and track rollers for construction machinery such as 
excavators, cement mixers, truck-mounted concrete pumps 
and cranes, and so on. 

When Sany decided to invest in a subsidiary to produce parts 
to support the Group’s growth strategy, good preparations 
were made. One of the most important things was to choose 
suppliers to ensure the quality control from the very start. 

Impressive reliable quality  
When it comes to the cooperation with Trelleborg Sealing 
Solutions, Zhao says that he is deeply impressed by its 
reliable quality, high-performance products and good 
services. “We took a look at the business directory and found 
Trelleborg’s name. It’s a well-known sealing brand and Sany 
is always seeking partners like Trelleborg to enhance brand 
value,” he says.

“Trelleborg is one of our long-term partners with its world-
leading expertise in sealing solutions and good customer 
services,” Zhao assures. Thanks to the strict supplier 
selection criteria and strong competence in R&D, Sany 
Suote Transmission Equipment Co. Ltd. has become the first 
domestic company that is able to completely offer equally 
rivaled alternatives to the imported products. 

When asked for his views about Sany’s position in the 
current market, Zhao says proudly, “Sany Group’s offerings 

HEAVY-DUTY SEALS AND  
ROTARY SEALS

Trelleborg delivers a range of sealing solutions to Sany 
Suote Transmission Equipment Co. Ltd. Mechanical 
face seals are proven for use in gearboxes, 
mixers, stirrers, wind-driven power stations and 
other applications with similar conditions or where 
maintenance-free lifetime sealing is expected.  

Rotary seals and shaft seals are used in components 
with oscillating or rotating parts to keep lubrication 
fluids in while preventing ingress of mud and water.  

Trelleborg seals help improve component life and 
long-term performance.

ZHAO HUI,
General Manager,  
Sany Suote Transmission 
Equipment Co, Ltd
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have a leading position in the domestic market, especially 
within excavators ranking as number one for seven years 
consecutively. We’re very proud to supply self-manufactured 
machinery parts to the Sany Group and contribute to its growth.” 

Seal performance and stability  
“This achievement has been a combined effort both from us 
and suppliers,” he says. “We mainly purchased heavy-duty 
seals and rotary seals from Trelleborg as the crucial parts for 
our gearboxes to ensure good sealing effect, and Trelleborg’s 
products perform very well with stable quality.”

Thanks to the increase of China’s construction machinery 
industry and fast growing demands, Sany Suote Transmission 
Equipment Co. Ltd. has achieved great success. “Recent years 
have seen an obvious increase of the order volumes we have 
purchased from Trelleborg, and today they are around five 
times more compared with in 2010,” Zhao says. 

Sany Suote Transmission Equipment Co. Ltd. is determined 

to scale up and increase their production capacity due to 
the Sany Group’s rapidly growing demands and customers’ 
constantly changing requirements. “I believe the order 
volumes from Trelleborg for seals will continue to grow,” 
says Zhao. “In addition, we need to embrace the changes by 
providing personalized solutions to our customers,” he adds.

Closer future cooperation  
“So instead of only supplying tailor-made solutions to fit 
our products, Trelleborg could be more involved with us in 
the product design phase to know our products better and 
offer more suitable solutions,” he says, “We are eager to 
work jointly with Trelleborg from the very start, and I believe 
Trelleborg will play a very unique role in our future further 
cooperation with its sealing expertise and technological 
competence.”  



By ULF RIEPER, OEM Manager at Shell Lubricants

TODAY’S MORE COMPACT MOBILE FLUID POWER 
SYSTEMS have smaller hydraulic fluid reservoirs and can be 
more susceptible to aeration. Because the fluid volumes are 
low, reservoir residence times can be as short as 30 seconds, 
which leaves little time for air release. 

Fluid aeration reduces the efficiency and responsiveness 
of hydraulic systems, as well as increasing their noise. 

Collapsing air bubbles on the high-pressure side can also 
cause erosion, which can lead to pump failure and unplanned 
downtime. Aeration can also accelerate oil oxidation, thereby 
shortening oil life and contributing to poor precision in hydraulic 
operations.

It’s therefore important to understand the aeration 
characteristics of lubricants. Shell Lubricants evaluated four 
ISO viscosity grade 46 fluids formulated with different base 
oils; Group I mineral oil, Group II mineral oil, Group III gas-to-
liquids (GTL) synthetic fluid and Group IV polyalphaolefin (PAO) 
synthetic fluid.

In our tests, we showed that the gas-to-liquids synthetic 
fluid and the PAO synthetic fluid demonstrated a significantly 
faster air release than mineral-based oils, which resulted in 
less entrained air and up to eight percent greater volumetric 
efficiency. We also recorded a 50% reduction in perceived 
sound.

Evaluating efficiency and noise
We used the ASTM standard test method D3427 to measure 
the air release properties of each fluid. In this test, compressed 
air was blown through the test oil at +50°C. The time required 
for finely dispersed air in the oil to decrease to 0.2% by weight 
was then measured using a density balance.

Close collaboration between Trelleborg 
Sealing Solutions and the manufacturers 
of lubricants is vital. In this article, Ulf 
Rieper, who is OEM Manager at Shell 
Lubricants, discusses the development 
they have undertaken to avoid aeration of 
lubricant in compact hydraulic systems. 

Avoiding the 
Bubbles

Ulf Rieper
Ulf Rieper studied mechanical engineering at the Technical 
University of Hamburg. Since 1995, he has been employed 
at Shell Lubricants in various functions.

In his current role of OEM Manager, he coordinates 
technical relations with OEMs in mechanical engineering 
and for industrial transmissions, hydraulic applications 
and greases in various sectors such as wind, general 
manufacturing, mobile applications and steel equipment. 
His main task is to transfer requirements from the markets 
to product development so that new products meet the 
requirements and receive approvals from key OEMs.

BIOGRAPHY
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All the fluids evaluated were inside the 10-minute maximum air 
release time allowed by the industry standard, but they did not 
all perform equally well, as can be seen by the table below.

We then evaluated the performance of these fluids in a 
dynamometer fitted with a reservoir with an inlet aerator and 
an outlet mass flowmeter using a modified ISO 4409:2007 
procedure.

The hydraulic circuit configuration, instrumentation and 
operating conditions were kept constant; only the fluids were 
changed. Twelve different combinations of speed, pressure 
and aeration state were evaluated a minimum of three times, 
which generated more than 150,000 data points. This large 
dataset ensured that the air ingress and release rates had 
reached equilibrium and the pump performance was in a 
steady state.

Greater efficiency
Although the mechanical efficiency of the pump slightly 
improved when the fluid was aerated, this improvement was 
less than the concurrent decrease in volumetric efficiency. 
So, aeration reduced the overall pump efficiency. 
As volumetric efficiency affects hydraulic power transmission 
and productivity, fluids with a lower air content should 
improve machine performance. 

The average volumetric efficiency of the pump was 
approximately 93% when the aerator was off. With the 
aerator on, this efficiency decreased by 9.4 and 4.5% for 
mineral-oil-based fluids I and II respectively. Both synthetic-
based fluids reduced the efficiency by 2.0%, which means 
that these have up to and eight percent greater volumetric 
efficiency than mineral-based oils.

Less noise
Fluid aeration causes cavitation and contributes to broadband 
noise generation by a pump. In our tests, pump sound 
emissions were evaluated at several speeds, at 10 cm away, 
with the fluid in aerated and non-aerated states. Aeration 
increased the broadband high-frequency sound levels to 
between 2,500 and 4,000 Hz, which accounts for the harsh 
noise associated with pump cavitation.

Group I mineral-based oil was the most susceptible to 
aeration and exhibited the largest sound increase relative to 
the baseline value. The mean sound level of the pump running 
with the fluid was about 6 dB(A) greater than that of the other 
fluids, which corresponds to a human perception of the noise 
being 50% louder.

Group
Air Release Time, Minutes 
(ASTM D3427)

A   I (mineral) 5.03

B   II (mineral) 1.51

C   III (GTL) 0.17

D   IV (PAO) 0.17
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GTL VERSUS PAO – WHICH IS BETTER?
Fluids C and D, based on GTL (Group III) and PAO (Group IV) 
base oils respectively, performed equally well, so which is 
better? The answer comes down to simple economics. PAO 
oils are expensive to produce, so our ability to manufacture 
lubricants, such as Shell Tellus S4, formulated with GTL base 
oils on a global scale means that we can offer operators PAO 
benefits more cost effectively.  

KEY TAKEAWAYS

• Hydraulic fluids formulated with GTL (Group III) and 
PAO (Group IV) base oils display very fast air release 
times in the standard air release test and low levels 
of aeration in the dynamometer.

• Fluids formulated with Group l and Group II base 
oils met the standard requirements for air release 
time but exhibited high levels of aeration in the 
dynamometer.

• GTL-based fluids have significantly faster air release 
compared with the mineral-based oils, which means 
less entrained air and up to 8% greater volumetric 
efficiency.

• The mean sound level of the aerated Group I fluid 
was about 6 dB(A) greater than that of the three 
other fluids. This corresponds to a human perception 
of the noise being 50% louder.

• GTL-based fluids such as Shell Tellus S4 offer the 
performance advantages of PAO-based fluids but 
more cost-effectively.

Optimum sealing in lubricants
“Trelleborg Sealing Solutions works in close 
collaboration with lubricant manufacturers, such as 
Shell. This is vitally important, because to ensure 
the extended life of a hydraulic system, the sealing 
material must be matched to the lubricant within the 
system.

“Shell’s recommendation to its customers to avoid any 
issues with aeration in compact hydraulic applications 
is to use a GTL-based fluid, such as Shell Tellus 
S4. We as a seal supplier must know which sealing 
materials will work best in this lubricant and have test 
results to back our conclusions up.

“The situation is complex when we consider the 
interaction of seal with lubricant. Looking at tribology, 
for instance, this is influenced by mating surfaces, oil 
(pressure medium) and the seal. We have a maximum 
of one third of the influence on the function of the 
tribology system, which is why a mutual exchange of 
information is imperative.

“In our latest sealing developments, Lubrication 
Management and Radial K, we use the seal’s 
interaction with pressure medium to reduce the wear 
on seals and mating surfaces. We can only achieve 
this by working hand-in-hand with lubricant suppliers.”

Holger Jordan, Director Global Technical 
Management for Trelleborg Sealing Solutions

Pump shows erosion due to the collapse of 
air bubbles in aerated lubricant on the high 
pressure side of a hydraulic system.
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A coating on the nano scale can reduce friction 
during assembly and in service, extending seal 
life significantly.

   Superhero 
 Fights Friction
Surface Coating

2

Shock absorbers are critical to good 
control and safe handling, but friction 
is an issue.

Seal-Glide® Nano is ten to 50 times 
thinner than typical coatings and 
reduces friction and stick-slip.

IN SHORT

By Matthias Engler
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EPDM

HNBR

NBR

FVMQ

AEM

FKM

Initial Co-efficient of Friction (COF) Value Improvement

Untreated

Treated

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

Super Powers

Seal-Glide® Nano is an extremely thin coating with the 
effectiveness of an inconspicuous superhero. At around 450 
nanometers thick, it is ten to 50 times thinner than typical 
coatings. Its main super power is to significantly reduce the 
friction coefficient of elastomer seals and improve their stick-
slip properties substantially without affecting the original 
properties of the seals. Ultimately, that means that seals 
coated with Seal-Glide® Nano have a higher service life due to 
reduced friction when in motion or during installation.

SHOCK ABSORBERS ARE CRITICAL DAMPING 
ELEMENTS IN VEHICLES. They ensure good control and 
safe handling by damping unwanted body movements and 
maintaining constant contact with the road for tires. 

A typical challenge for shock absorbers is friction, both 
during assembly and in operation. This negatively affects 
manufacturing and vehicle performance. A solution is  
Seal-Glide® Nano, a coating specifically designed to  
reduce friction. 

Key Automotive Customer Benefits  

from Seal-Glide® Nano

A key automotive customer of Trelleborg Sealing 
Solutions has made use of a Seal-Glide® Nano coated 
energizer in the shock absorber of a suspension system. 
Within this critical sealing element, Seal-Glide® Nano is 
applied to a custom-molded part shaped like a disc. 
The specific objective was to improve functional 
performance by reducing friction between the 
energizer and the seal, and between the energizer 
and the shock absorber housing. 

Neal Borg, Product Manager at Trelleborg Sealing 
Solutions in Malta, explains: “The application of Seal-
Glide® Nano proved to be a value adding solution for the 
customer.  Seal-Glide® Nano provided a clean and dry 
solution, which not only reduced assembly forces and 
improved the feed rate in automated assembly lines, but 
also creating benefits in the sealing functionality of this 
ride-control application.”
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Trelleborg Sealing Solutions has over 30 years of experience in coating of elastomer seals and offers numerous coatings 
and surface treatments to suit customer needs. For further details of Trelleborg's full range, please contact your local 
Trelleborg Sealing Solutions marketing company.

Initial Co-efficient of Friction (COF) Value

Material Untreated Treated Treated and Aged Test Conditions

FKM 1.01 0.33 0.51 Air aging (168hrs/+200 °C)

0.48 IRM 903 (168hrs/+100 °C)

0.37 FAM-B (168hrs/+60 °C)

NBR 0.96 0.22 0.26 Air aging (168hrs/+100 °C)

0.23 IRM 903 (168hrs/+100 °C)

HNBR 1.24 0.32 0.29 Air aging (168hrs/+100 °C)

0.38 IRM 903 (168hrs/+100 °C)

EPDM 1.67 0.26 0.29 Air aging (168hrs/+100 °C)

0.32 Havoline: Water 1:1 (168hrs/+135 °C)

0.59 DOT4 (168hrs/+125 °C)

FVMQ 0.91 0.37 0.59 FAM-B (168hrs/+60 °C)

AEM 1.28 0.36 0.26 Air aging (168hrs/+100 °C)

Ultimately, this coating reduces friction, which enables shock 
absorbers to react quicker and adjust to radial movements. 
The faster the suspension reacts to the road surface, the 
better and more secure the handling of a vehicle.  
 
Low friction is also a key point for manufacturing, as shock 
absorbers are produced in high volume in automated 
processes. The quicker these operate, the better the 
turnaround times and factory output.   

Why Seal-Glide® Nano 

Seal-Glide® Nano utilizes a proprietary process to apply 
a nanoscale coating layer on the surface of a seal. This 
provides for easy handling by preventing sticking, which is a 
significant advantage during automated assembly. 

In comparison with thicker coatings, Seal-Glide® Nano offers 
a ‘lighter touch’ that is applicable for any kind of elastomer 
and geometries.  
 

GLOBAL COLLABORATION

Seal-Glide® Nano was developed jointly by Trelleborg Sealing 
Solutions in Malta and Stuttgart, Germany. Manufacturing 
and research & development specialists joined forces to 
create added-value for automotive partners and customers 
supplied in high volumes. 

Trelleborg Sealing Solutions invests heavily in research and 
development worldwide. Malta and Stuttgart represent two 
of eight global centers of excellence.

Our facility in Malta, the lead high-volume manufacturing site, 
specializes in the development and production of O-Rings, 
engineered molded parts and multi-component solutions.

Scan the QR-Code and watch our 
film about advanced sealing solutions 
capabilities of Trelleborg Sealing  
Solutions Malta.
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Orkot® TXMM and 
TLMM bearings increase 
hydroelectric dam reliability.
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Bearings are a key component of many 
different parts of hydroelectric dams.

IN SHORT

Orkot® TXMM and TLMM withstand extreme 
loads and are environmentally friendly, 
generating less friction and wear.

Testing and qualification give confidence that 
the bearings will meet requirements.



Orkot® Hydro Bearings
As the world invests more into renewable energy sources, 
manufacturers are looking for ways to improve the efficiency 
and reliability of hydroelectric dams.

HUMANITY HAS MADE USE OF WATER’S ENERGY FOR 
CENTURIES.  From grinding flour to generating electricity, 
harnessing nature’s power has helped people to achieve 
otherwise impossible tasks. The first hydropower project 
was in Northumberland, England, in 1871, powering a 
single lightbulb. Today, behemoths such as the Three 
Gorges Dam supply China with 22.5 GW of power.

A key component of a hydroelectric dam is its bearings. 
A number are used in a turbine, such as within the 
distributor ring, wicket gate and main guide. Each of these 
needs to guarantee long life and smooth running, while 
preventing leakage. This is why Orkot® bearings are the 
preferred choice for this kind of application.

“Trelleborg Sealing Solutions has been supplying the hydro 
industry for more than twenty years. Orkot® is frequently 
specified in the initial stages of bearing design due to its 
performance characteristics,” says Alexander Wimmer, 
Segment Manager for Hydropower Europe at Trelleborg 
Sealing Solutions.

Orkot® TXMM and TLMM
The bearings are manufactured from Orkot® TXMM and 
TLMM, two high-performance materials, made from fabric 
reinforcement and solid lubricants within a thermosetting 
resin matrix. Capable of handling extreme loads, they 
demonstrate high ultimate compressive strength and yield 
strength.

Orkot® materials are also environmentally friendly. They 
require no lubrication, which could be a source of pollution, 
and the manufacturing process is completely non-toxic.

HYDROPOWER
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By Jan Sklucki
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Main Guide
A self-lubricating Orkot® TXMM 
bearing on the main guide prevents 
metal-to-metal contact and allows 
the turbine to run smoothly.

Distributor Ring
Orkot® wear pads on the distributor 
ring guarantee low friction.

Spillway Gates
Orkot® TXMM trunnion bearings on 
spillway gates guarantee long life 
even under the harshest conditions.

Penstock/Butterfly Valve
Orkot® TXMM bearing allow for high 
load capabilities with low friction for 
intermittent use.
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FIND OUT MORE 
Read the Orkot® Hydro Bearings 
Engineering Manual.
www.tss.trelleborg.com/literature

different set ups and requirements,” says Alexander. “It gives 
us the capabilities to provide the correct solutions for the 
individual.”

One application where Orkot® shows much improved 
performance is the turbine guide bearing. “The bearings 
here are not always running fully hydrodynamically, and as 
such, other bearings won’t perform as well,” says Alexander. 
“In these kinds of conditions, Orkot® TXMM is an excellent 
choice, generating less friction and showing much less wear 
compared to the alternatives.”

Testing and Qualification
Key to confidence in its bearings are Trelleborg’s advanced 
testing and qualification laboratories. “We can replicate 
applications in our lab and ensure that the product performs 
as it should,” says Alexander. “This lets us reduce the time to 
market for a custom product and show engineers exactly how 
it should work.”  
 
On offer are compressive tests with 100kN loads, rotary 
friction and wear rigs with 300 m/min speeds, and linear 
testing up to 20 m/min. These can run customer tests to 
ensure products meet requirements or help ensure internal 
production quality.  

Suiting the Bearing to the Application
Due to being machinable, a range of shapes are possible 
and manufacturing is cost-efficient. The bearings can be 
provided with split designs to install without removing 
the shaft, or multi-groove variants for water-lubricated 
applications. “Our bearings have been adapted to be 
used in so many of the turbine’s systems over the years 
and we’ve got experience working all over the world with 

Control Linkages
Orkot® TXMM bearings guarantee 
long life while ensuring performance 
in limited-motion applications.

Servo Cylinder
Orkot® TXMM bearings, rod and piston seals, scrapers and 
Slydring® wear rings combine to make a sealing and bearing 
system that means long life for cylinder applications.

Wicket Gate 
Orkot® TXMM bearing and spring-
energized Turcon® Variseal®  on the 
intermediate and lower assembly of the 
wicket gate guide prevent suspended 
solids in the water from damaging the 
wicket gate stems and bearings.

Runner Blade Bearing
Orkot® TXMM bearings allow for 
high load capabilities and custom-
designed hub seals prevent ingress 
of water into the hub at the same 
time as preventing oil from leaking 
out of the hub into the environment.
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XploR™ S-Seal and XploR™ FS-Seal 
are custom-engineered seals in a 
specialized Oil & Gas material.

OIL & GAS

RECENTLY ENTERING THE MARKET ARE TWO NEW 
SEALS IN A SPECIALIZED OIL & GAS MATERIAL, 
designed for not only downhole tools, but also to provide 
improvements to products found in any static or slow 
dynamic oil & gas sealing scenario.  
 
XploR™ S-Seal and XploR™ FS-Seal are custom-engineered 
seals that combine the benefits of integral support 
components with the flexibility of an elastomer seal.  
 
“We’re always looking to not just meet the requirements 
of a product for an application, but to understand how we 
can improve performance and create benefits that our 
customers don’t necessarily expect,” says David Brown, 
Global Director Lead Group – Oil & Gas for Trelleborg Sealing 
Solutions. “So, we’ve developed two customizable seals 
that can be modelled and then adapted to meet the specific 
requirements of each application.”  
 
When downtime costs run into the millions and unplanned 
maintenance can cost even more, determining the correct 
solutions from the start is important. Improving seal longevity 
through innovative seal design and material formulations can 
greatly reduce planned maintenance intervals and failure 
rates, ensuring operation can run for longer."

XploR™ Deeper Waters
As the oil and gas industry sets its sights on extracting oil from deeper 
waters, conditions for seals become more extreme. In addition to harsh 
chemical attack, the materials and designs must now withstand even 
higher pressures and temperatures.

By Jan Sklucki
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The S-Seal has been a proven solution for a number of years, 
due to its simple one-piece design, extrusion resistance and 
easy installation. “The XploR™ S-Seal and XploR™ FS-Seal 
are based on the original S-Seal design, and offer the same 
benefits, but can better withstand the higher pressures and 
temperatures of deeper water extraction,” says David.

What sets these seals apart are new anti-extrusion features 
and specialized proprietary materials to extend the seal’s 
operating range beyond a standard S-Seals design. “Extensive 
testing and real-world installations have proven their 
resistance up to over 100 MPa and +200 °C,” says David.  
 
Anti-extrusion is achieved through careful design of the 
elastomer seal body, tailoring its shape to achieve optimum 
stress distribution throughout the seal, using iterative Finite 
Element Analysis (FEA) cycles. This is then held by a corrosion-
resistant spring within the body, supporting the rubber 
elements, but allowing movement for easy installation.  
 
“In some cases, with the S-Seal, we found wear on the mating 
surfaces related to the metallic garter spring due to small 
movements resulting from heat and pressure fluctuations,” 
continues David. “But by modifying the spring material and 
design to a composite, it retains the flexibility but is more 
forgiving on the hardware.”

The XploR™ materials offer Rapid Gas Decompression (RGD) 
and sour gas resistance, and meet important industry-specific 
standards and approvals, such as NORSOK, NACE, API and 
Total. Combine this with the design versatility of the new 
products, and the benefits are clear.

“We can really set ourselves apart from the competition with 
our custom capabilities,” says David. “By customizing the seal, 
we can also provide other benefits, such as weight and size 
reduction. Trelleborg Sealing Solutions is set up to make the 
customization process quick and easy.” 

As a global company with local presence, local engineers work 
with companies while a global manufacturing and logistics 
network ensures that parts get where they need to be, when 
they need to be there. 

DAVID BROWN,
Global Director, Lead Group - Oil & Gas 

“We thoroughly review and model 
each design to verify form, fit and 
function to ensure that we’re happy 
and the customer is happy.”

OIL & GAS
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DigitalUpdate
Twice the Number of Shapes

Have you ever needed to calculate the square 
footage of an oddly shaped room? Or the volume 
of a complex space like an HVAC unit? Calculating 
the area or volume of shapes can be frustrating 
and time consuming. 

Developed with the engineer in mind, the Area 
& Volume Calculator is an easy-to-use tool to 
support you with these tasks. The tool, available 
both on the web and as a mobile app, supports a 
full range of area and volume calculations – just 
select a shape, input your measurements and the 
tool quickly calculates area, perimeter, volume 
and weight.

In the latest version of this tool, we’ve doubled the 
number of shapes and sub-shapes available for 
calculation to over 170 2D and 3D shapes.  
 

 
You’ll find the Area & 
Volume Calculator web tool 
at tss.trelleborg.com by 
clicking Design Support 
& Engineering Tools under 
“Tools & Resources.” The app 
is available for download for 
iPhone and iPad and Android.
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Our Newest Films

Take a Tour of our Manufacturing Facility 
in Tewkesbury
This new film takes you on a short tour of our 
manufacturing site in Tewkesbury, England. 
During the tour, you will learn about the state-of-
the-art cleanroom dedicated to elastomer sealing 
solutions for the semiconductor industry, our 
IsolastTM high performance FFKM compounds and 
our proprietary FleximoldTM technology developed 
for the production of large diameter high quality 
O-Rings. 

Introducing New Seals for e-Mobility 
Applications
Electric vehicles are growing rapidly in popularity. 
E-axle technology is a major component in electric 
vehicles and key to extending the range of travel 
from one battery charge. Our film HiSpin® – Boost 
your ride with next generation e-axle sealing 
now, introduces our new family of seals, specially 
designed to operate at extreme rotational speeds. 

Latest App: Seals Catalog

The Seals Catalog, the newest 
member of our app family, brings 
the high-powered function of our 
web catalog to you in a mobile 
friendly format. 

You can use the app to easily 
search for and filter products 
by item number, type of seal or 
operating conditions. The app gives 
you access to detailed product 
descriptions of thousands of seals, 
as well as material data sheets. 

This easy-to-use app lets you select 
seals, load up your shopping cart 
and send it through to your local 
marketing company for quotation.  
You are guaranteed a rapid 

response, making the whole process of specifying and ordering 
seals easier and quicker than ever!

The Seals Catalog App is available for 
download for iPhone and iPad and Android.

Supporting Hydraulic Component Design

The Hydraulic System Calculator has been developed 
for design engineers working with hydraulic cylinders, 
pumps, motors and pipes. This intuitive tool supports the 
design of hydraulic components around single or double-
acting cylinders.

By entering cylinder dimensions and pressure or oil flow 
parameters, you can quickly calculate area, volume, 
force, velocity, time, outflow and cylinder ratio. Backward 
compatibility is also offered for some parameters.

All of our films are available at tss.trelleborg.com 
by going to Films & Animations under 
“Tools & Resources.”

The Hydraulic System Calculator is 
available both as a web tool and a 
mobile app. The web version is available 
at tss.trelleborg.com by going to Design 
Support & Engineering Tools under 
“Tools & Resources”.
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Boost your ride
with next-generation

e-axle sealing

Find more information at www.tss.trelleborg.com
or check out www.tss.trelleborg.com/accelerate 

Trelleborg Sealing Solutions UK, Pegasus House, 1 Cranbrook Way, Solihull Business Park, Solihull, 
West Midlands, B90 4GT, Tel. +44 (0)121 744 1221, Email. tssuk@trelleborg.com

Seals to Make Next Generation Electric Cars a Reality  
If mass adoption of electric cars is to be a reality, then effective sealing of 
the e-axle is a necessity to optimize performance and extend travel distance 
from one charge. HiSpin® PDR RT and HiSpin® HS40, specifically developed for 
e-mobility applications, represent a significant step in making this possible.
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