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HYDRAULICS

Getting the
sealing system
team right
Effective sealing in today’s
demanding hydraulic applications
requires seals and lubricant to
work together. Holger Jordan,
segment manager fluid power
Europe for Trelleborg Sealing
Solutions, outlines how
‘Lubrication Management’ is
helping make this happen.

Multiple seals, lubrication and
pressure fluid need to work
together as a team.

The performance requirements of multiple
sealing systems for reciprocating
movements are continuously increasing
with friction, wear and service time being
key performance criteria.
Lubrication Management involves
adjusting lubrication conditions of all
single sealing elements within a sealing
system so the load on each element can
be reduced and the performance in terms
of friction-wear-lifetime can be optimised.
When engineering a sealing system, all
elements within the sealing system; the
seals and lubrication, or pressure fluid, in
particular, must work together as a team.
The pressure fluid can be seen as both a
challenging element and a supporting
team member. The pressure is the load
and challenge while the fluid in the
contact area between seal and counter

surface is the supporting partner in
reducing friction and wear by lubrication.
Best practice in demanding fluid power
sealing applications is a primary and a
secondary seal. The primary seal does the
sealing job for as long as possible and the
secondary seal is the redundancy, there
when it is needed. The challenge for this
secondary sealing element is length of life
under dry running conditions. The more
effective the primary seal is at sealing in
lubricant to the hydraulic system, the
drier the running conditions of the
secondary seal. Starvation of lubrication
can lead to wear issues that come in to
play in the case of a needed redundancy.

Dilemma
This dilemma in terms of optimising the
performance of the primary and

INDUSTRY RECOGNISED
COURSES FROM THE BFPA
The BFPA have for many years been passionate about raising standards within the fluid power market and
industry as a whole, with this objective in mind we have created a suite of valuable training courses now available.

FOUNDATION SAFETY
COURSE

HOSE ASSEMBLY
SKILLS COURSE

HOSE INTEGRITY,
INSPECTION & MANAGEMENT

SMALL BORE TUBING
INTEGRITY COURSE

This course has been developed to
provide an introduction into hydraulic
hose, connectors and the safe
assembly of these components for
industry use. During the day the
attendee will gain a knowledge and
understanding of safe hose assembly
and if applied will only enhance the
safety within the hydraulic industry
and the attendee.

The skills course will take the
candidate through the many
techniques and considerations
essential for the safe production
of a quality hose assembly and
ultimately leading to installation.
This two day course involves
both the theoretical and practical
elements in working with hose
and connectors.

The key themes covered during the
one-day course include: hose life
expectancy; risk analysis;
competence by way of a robust
competence assurance system;
identify, inspect & record; hose
register – recording of a hose
assembly prior to it going into
service; and visual hose assembly
(installation) inspection check list.

Candidates are offered a valuable
understanding of the complexity
surrounding small bore tubing and
compression fittings. The course covers
generic manufacturers twin ferrule
compression fittings, thread awareness,
tube and pipe differences and the
preparation process, tube manipulation
(bending) principles, common
installation and routing techniques.

NEW
COURSE
For more information about any of our courses or to check availability please visit:

www.bfpatrainingacademy.co.uk
Please call 01608 647900 or email info@bfpatrainingacademy.co.uk
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Roughness in the counter
surface is challenging for
sealing systems.

secondary seal brings us to the new
discipline of ‘Lubrication
Management’, where the risk of
leakage of lubricant is balanced to
ensuring performance of the primary
seal and the extended life of the
secondary seal. This is achieved by
allowing a better, thicker oil film
under the most pressure loaded first
sealing element to reduce the load
on that seal. The fluid film volume
transferring past the primary seal is
then controlled, normally with an
integrated check valve in the primary
seal, to the contact area of the
secondary seal to the counter
surface. Innovative sealing profiles
such as Turcon Stepseal V and
Zurcon Buffer Seal can perform this
Lubrication Management task.
The Lubrication Management
principles have been tested to
determine the optimum method of
control in terms of wear inhibitors
and lubrication type. For instance,
the reduction in interference in a test
using a polyurethane Buffer Seal,
compression set behaviour was
reduced by almost 50% simply with
the addition of a wear inhibitor and
partner lubrication. Overall,
reduction ratios in friction of about
50% were achieved and taking the
whole sealing system into
consideration, the reduction can even
be up to 70%.
Establishing that friction and wear
are significantly influenced by
Lubrication Management, the added
value for the customer is in
improved wear resistance and
performance of the secondary seal in
need of redundancy. This satisfies
many of the demand-driven trends,
which are currently under discussion
in the world of fluid power.
These trends include reduction of
size and weight of hydraulic systems
leading to an elevation in pressure
and increases in speeds of hydraulic
applications that means that
polyurethane seals reach material
limits. The sealing system in both
cases can be improved through
Lubrication Management.
Another issue is the coating of
counter surfaces in hydraulic
www.hpmag.co.uk

applications. These are often decided
for technical reasons without any
consideration of the sealing system,
but can be a limiting factor in terms
of the service life of seals within an
application.
Spray coatings, such as High
Velocity Oxygen Fuel (HVOF)
coating, differ a lot compared to
standard galvanic processes such as
hard chrome plating. The big
difference in seal performance in
view of a service time is related to
the completely different surface
topography of the differing coating
technologies.
Roughness characteristics like
embedded holes in the counter
surface are a general challenge for
sealing systems, as hole edges on the
contact area can act like a knife,
cutting the seal as it passes the
holes, causing abrasive wear on the
seals and wearing them out rapidly.
The cost related to modifying
coatings or post processing to prevent
wear can play a significant role in
competitiveness on the international
market. Implementing Lubrication
Management on the sealing system
can give more freedom in discussion
of limits for seal performance in
relation to roughness specifications,
potentially lowering total cost of
hydraulic systems.

Teamwork
Teamwork is undoubtedly important
in optimising the performance of
sealing systems in fluid power
applications. Not only for the team
designing the application with the
customer but between the seals and
lubrication in the sealing system itself.
It is important to ensure
development of the most effective
system in terms of operation, wear
resistance and limitation of leakage
that customers work with a seal
supplier like Trelleborg who can bring
a wealth of knowledge, test results,
seal profiles and materials to each
individual hydraulic system design,
including an understanding of
Lubrication Management.
www.tss.trelleborg.com
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