
High wear resistant 
polyurethane composite seals
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Compared to standard materials harder grades show nearly the same
tensile strength and elongation at break at a considerably higher 100%-
modulus of strain as well as higher tear strength. The tensile set is for
instance on the same level as with standard materials. X-ECOPUR® ver-
sions have higher extrusion resistance than standard materials and
therefore allow higher pressure at same geometries.

Compared to PTFE solutions, ECONOMOS® X-ECOPUR® composite seals
show the same material hardness but considerably lower residual
deformation (Fig.1) and need lower mounting forces. An additional
benefit is the resistance to damage on assembly and installation, which
can be a major problem with PTFE compounds.  Also there is no requi-
rement for sizing or calibrating the seals after assembly.

The requirement of low rod sealing leakage is normally only obtained by
fitting seals in costly multipart solutions, as e.g. positioning in a row of
2 sealing elements at same design (tandem arrangement) or in combi-
nation of a composite seal with a secondary elastomer or polyurethane
lip seal. The superior low
leakage-values of ECONO-
MOS® X-ECOPUR® materi-
als (see comparison, Fig.
4) make these seal profiles
- without multipart soluti-
ons - ideal for all applicati-
ons

Fig. 2 shows the frictional forces of various
seal types as a function of the running
meters (full test length: 40 km). Astonish-
ingly the polyurethane grades, X-ECOPUR®-

-57D and XH-ECOPUR®-60D, show a frictio-
nal force of approximately 550 N which is
on a lower level than most of the PTFE
compounds. Looking at the seal lip surface
(sliding zone) after the full test length, the
outstanding wear properties of the polyu-
rethane elastomer X-ECOPUR®-57D can be
seen very clearly (Fig. 3).

ECONOMOS® has world class expertise in sealing 

The alternative to PTFE solutions
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Fig.  1: Residual deformation

Fig.  2: Frictional force of various composite seals

Fig.  3:  Microscopic investigations of the sliding surface of 
composite seals

Fig.  4:  Leakage of various composite seal materials
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Leakage of various composite seal materials

Frictional force as a function 
of running meters
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ppoollyyuurreetthhaanneess aarree aann iiddeeaall aalltteerrnnaattiivvee ttoo PPTTFFEE ssoolluu-
ttiioonnss,, iiff tteemmppeerraattuurree rraannggee aanndd uusseedd mmeeddiiaa ddoo nnoott
rreeqquuiirree PPTTFFEE ssyysstteemmss..
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•• pprrooppoorrttiioonniinngg eeqquuiippmmeenntt 

and material science.

Fig. 5 shows the benchmarking of the extrusion characteristics of
polyurethane composite seals compared to various PTFE compo-
unds. ECONOMOS® X-ECOPUR® variations show superior leakage
behavior, extrusion and wear characteristics and competitive friction
properties and are capable for higher pressure ranges respectively
larger extrusion gaps than compareable PTFE systems and have,
due to their superior wear characteristics, a higher lifetime.

The graphs in Fig. 6 show the acceleration values depending on
time at a rod speed of 0,066 m/s and 0,043 m/s at composite seals
made of PTFE/Bronze and X-ECOPUR®-57D. So this investigation
proves that polyurethane systems are also, in terms of stick-slip
properties, absolutely comparable to commonly used PTFE seals.

+ Fitting properties +++++
+++++ Friction / Stick-slip effect +++++
++ Leakage +++++
+++ Wear characteristics +++++
+++ Pressure resistance +++++

PTFE  COMP. TEST  PARAMETERS X-PPU´S

nd the ECONOMOS®-substitution

Fig.  6: Stick-slip characteristics of PTFE+40% Bronze and X-ECOPUR®-57D 
at 0,066 m/s (above) or 0,043 m/s (below) 

Composite seals in various versions. 
f.l.t.r:: K08-P, K08-E, S09-ES, S09-D

Composite seals in XS-ECOPUR®-57D
(left) and X-ECOPUR®-57D (right)

Compact piston seals Compact rod seals

Composite seals in various materials,
f.l.t..r.: X-S-ECOPUR®-57D, X-ECOPUR®-57D, X-H-ECOPUR®-60D

K08-DD K08-EE K08-PP

K08-DDS K08-EES

S09-DD S09-EE S09-PP

S09-DDS S09-EES
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Advantages of Composite seals made of optimized 
ECONOMOS X-ECOPUR® Polyurethane materials:

Fig.  5:  Extrusion length of composite seal materials
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Advantages of composite seals
made of optimized ECONOMOS®

X-ECOPUR® polyurethane mate-
rials
• 3 Materials available 

(X-ECOPUR-57D®, X-H-ECOPUR-60D®, X-S-ECOPUR-57D®)
• available as single piece or small/medium  quantities with

short delivery times
• low cost as moulded production for high quantities
• ableto operate higher pressure or larger extrusion gap
• greater longevity
• available up to a diameter of 4 metres

Comparison to PTFE-solutions
RReessiidduuaall DDeeffoorrmmaattiioonn
• considerably lower tensile set at same material hardness

EExxcceelllleenntt ffiittttiinngg PPrrooppeerrttiieess
• Insensibility against damage on assembly and installation,

no tools necessary

LLeeaakkaaggee
• Low leakage-values
• Extrusion stability

FFrriiccttiioonn // WWeeaarr RReessiissttaannccee
• Superior abrasion resistance of the polyurethane material

SSttiicckk-sslliipp CChhaarraacctteerriissttiiccss
• Stick-slip characteristics comparable with conventional 

PTFE seals


