


LPV – light to medium 
duty cylinders
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Reliable sealing solutions  
create value

Reduced leakage, reduced friction and an improved service lifetime. 

SKF’s double acting piston seals are maintenance-free and deliver top 

quality sealing and extrusion performance. 

A combination of an optimized seal geometry and premium grade 

material help to provide a longer and more reliable service life, thereby 

increasing productivity and profitability.

MPV, DPV, LPV, CPV – seals 
for cylinder applications

During the development of any seal product, 

there is a continuous collaboration between 

different areas within Research and Develop-

ment to assure that the required technology is 

developed, validated and successfully 

implemented.

MPV – medium to 
heavy duty cylinders

DPV – medium  
to heavy duty cylinders

Overview

CPV – light to medium 
duty cylinders

High 
performance

Cost effective

InchMetric
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MPV and DPV – premium grade 
sealing solutions for medium to heavy 
duty cylinders

Product specifications
Material MPV:  X-ECOPUR PS / NBR 80A
Pressure: Up to 400 bar (5 800 psi)
Speed: Up to 1 m/s (3,2 ft/s)
Size range: 50–200 mm

Product specifications
Material DPV:  X-ECOPUR PS / NBR 70A
Pressure: Up to 400 bar (5 800 psi)
Speed: Up to 1 m/s (3,2 ft/s)
Size range: 1–6.002 inches

MPV profile DPV profile

The MPV (metric) and DPV (inch) are double -

acting piston seals designed for medium to 

heavy duty cylinder applications. Both have 

an axially vented slide ring element made 

from X-ECOPUR PS (TPU). This is a special 

premium grade polyurethane compound 

with increased hardness, developed to offer 

improved performance at higher pressure 

ranges, reduce friction, offer excellent chem-

ical stability and extrusion resistance when 

compared with other TPU and PTFE piston 

seals. Both piston seals are energized by a 

nitrile energizer. 

The geometries of both, the MPV and the 

DPV have been optimized, using FEA (Finite 

Element Analysis), which contributes to 

 consistent sealing performance over a long 

service life and over a wide range of system 

temperatures and pressures. 

Features and benefits

•	MPV fits in ISO 7425-1 seal housings

•	DPV fits in O-ring dash size housings

•	Optimized for robust static and dynamic 

sealing performance over a wide range of 

pressures and temperatures 

•	Very good extrusion resistance

•	Good low temperature flexibility

•	Excellent wear resistance

•	Long service lifetime due to optimized 

material and seal geometry

•	  Outperforms competitor medium/heavy 

duty piston seal products

•	Easy installation
Slide ring

Energizer

DPVMPV

Temperature range

 –40 –30 –20 110 120 130 [°C]

 –40 –20 –5 230 250 265 [°F]

MPV

 –40 –30 –20 110 120 130 [°C]

 –40 –20 –5 230 250 265 [°F]

DPV

Extreme low temperature range: may be intermittently exposed (e.g. cold start-up) 
without seal damage, but seal performance may be compromised while in this range

Temperatures below the recommended operating range: seal per formance 
depends on system design (precision guiding arrangement recommended)

Recommended operating temperature range for this profile and material 

Temperatures above the recommended operating range: acceptable only with reduced 
pressure, speed, extrusion gap

Extreme high temperature range: only occasional short-term exposure  
(e.g. a cylinder in an industrial powder coating oven)
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Meet extended market 
demands

Piston seals have to cope with larger gaps 

compared to rod seals. Therefore, an 

increased extrusion resistance is extremely 

important for the sealing material. On the 

other hand, if the material is too stiff, it can 

lead to installation problems. SKF’s in-house 

R&D department has developed and tested a 

special polyurethane compound with opti-

mized properties to meet both demands.

X-ECOPUR PS

A new and improved material for the slide 

ring element. The material was validated in 

standard laboratory tests for seal materials, 

e.g. such as tensile properties and compres-

sion set. 

An extrusion resistance test was con-

ducted to verify, if the design intent of the 

MPV would be fulfilled.

A static extrusion test was performed 

under the following conditions:

Pressure: 500 bar (static)

Oil temperature: 60 / 80 / 100 °C

Extrusion gap: 0,15 / 0,30 / 0,50 / 0,70 mm

Test duration: 2 weeks

Leakage

Friction force

Extrusion length

MPV Comp. 1 Comp. 2 Comp. 3

MPV Comp. 1 Comp. 2 Comp. 3

MPV Comp. 1 Comp. 2 Comp. 3

The MPV seal performs best against the main competitor hard grade 
polyurethane seals. Extraordinary for the MPV is a very low leakage 
rate. This is a result of combining a high performance material and an 
optimized MPV seal geometry.

Very low friction and low leakage together can only be reached by 
perfect regulation of the lubrication film thickness. Test results con-
firm, that the MPV manages the lubrication film  thickness better 
than competitor seals.   

The extrusion performance is a strong indicator of the material 
 performance. The dynamic test results underline, that X-ECOPUR PS 
outperforms competitor materials by displaying the lowest extrusion 
length which extends the MPV’s seal lifetime. 

X-ECOPUR PS test results

Compared to material used by a competitor 

for a slide ring, the X-ECOPUR PS material 

has improved extrusion resistance, as shown 

in the graphs below.

Leakage

Friction force

Extrusion length

DPV Comp. 1

DPV Comp. 1

DPV Comp. 1

As seen in the previous test results for the MPV, the DPV also per-
forms best in terms of leakage. Combining a high performance 
material and an optimized MPV seal geometry results in very low 
leakage rates.

The lower friction force of the DPV together with the lower leakage 
rate underline the good lubrication management of the SKF seal.

As can be seen in the graph above, no extrusion length measure-
ment was possible for DPV seal.
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MPV test results

The graphs below show, that the MPV out-

performs the three competitor products on the 

evaluated seal performance characteristics.

The graph above shows static extrusion test results for X-ECOPUR PS. 
It shows, that even at extrusion gap values up to 0,70 mm and 
 temperatures up to 100 °C, the extrusion length for X-ECOPUR PS  
is on a moderate level. Comparing typical hydraulic cylinder
extrusion gap parameters and temperatures, the extrusion 
 resistance for X-ECOPUR PS is on an outstanding level. 

Comparing X-ECOPUR PS to competitor products, the graph 
shows, that SKF X-ECOPUR PS material has a significantly higher 
extrusion performance over the whole temperature range and 
extrusion gap area. Increasing the static extrusion length results 
in higher friction and reduced seal lifetime.
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DPV test results

The DPV utilizes the same high performance 

X-ECOPUR PS material as the MPV piston 

seal. FEA and cylinder testing validation 

methods were again used to verify the 

 performance characteristics of the DPV seal.
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LPV – cost effective sealing solution 
for light to medium duty cylinders

Extrusion length

 –40 –30 –20 100 110 120 [°C]

 –40 –20 –5 210 230 250 [°F]

Product specifications
Material:  ECOPUR PT 54D / NBR 70A
Pressure: Up to 250 bar (3 625 psi)
Speed: Up to 0,5 m/s (1,6 ft/s)
Size range: 25–100 mm

Slide ring
LPV profile

Energizer

LPV test results

The graphs on the right compares SKF’s LPV 

with the double acting light duty piston seal 

of a leading competitor. The test results 

show, that the LPV seal has a very low leak 

rate, less slide ring extrusion and additionally 

lower friction, which increase the life time of 

the whole sealing system.

The compression set chart below shows 

the compression set behaviour of LPV piston 

seals made out of two different TPU glide 

ring materials. It clearly shows the excellent 

performance of the newly developed piston 

seal material ECOPUR PT 54D, which out-

performs seals made of a commercially 

available TPU grade on compression set 

resistance properties, which is one of the key 

characteristics of a seal. It is responsible that 

the seal functions properly, minimizing the 

risk of blow-by during its total service life.

SKF LPV Competitor

SKF LPV Competitor

Leakage

Average friction forceCompression set

ECOPUR PT 54D Commercial TPU

The LPV (metric) piston seal is a two-piece 

sealing solution consisting of an axially 

vented slide ring in blue hard grade polyure-

thane and a standard O-ring energizer in 

black nitrile rubber. The LPV is an ideal 

 sealing solution for light to medium duty 

hydraulic double-acting piston seal applica-

tions. It is designed for metric cylinder bores 

and seal housings.

Features and benefits

•	Fits in ISO 7425-1 seal housings

•	Optimized for robust static and dynamic 

sealing performance

•	Good extrusion resistance

•	Very good wear resistance

•	Long service lifetime due to optimized 

material and seal geometry

•	Outperforms competitor light duty piston 

seal products

•	Easy installation

•	Good performance for medium duty 

 applications at low cost level

Temperature range, LPV

The leakage level for LPV is lower than the leakage of the 
tested competitor seal. The test results show that the adapting 
the material and seal geometry is the key for best sealing 
performance.

Apart from the compression set behaviour, the extrusion 
 per formance is a good indicatior of the suitability of the 
 sealing material. Test results underline the high quality of 
ECOPUR PT 54D, which out performs competitors’ on 
 extrusion length. 

The frictional force of Competitor seal is nearly on the same 
level as LPV but just because of a thicker lubrication film which 
result in more leakage.   

Very low compression set for ECOPUR PT 54D, which increase 
seal lifetime because of lower preload loss. The graph under-
lines, that the material performs well, when proper care is taken 
in the selection of the sealing material and seal geometry.See temperature bar caption on page 5.

SKF LPV Competitor

8 98 9



R
 &

 D

Sealing materials
Sealing material development as a basis for long term and temperature 
range limits seal performance. 

Sealing technology
Utilization of sealing technology, including FEA optimization of the sealing 
geometry to provide state of the art fluid sealing technology

Processes
Manufacturing process development and implementation that provides 
consistent results for superior quality and reliable seal performance.

Testing
Validation testing of seal materials, sealing technology and manufacturing 
processes

Research
SKF is continually expanding sealing technology through programs 
 conducted at our own research centres, and in collaboration with partner 
universities and technological institutes.

SKF Research & Development 
– breakthrough technology 

Collaboration between various SKF Research 

& Development teams results in the latest 

breakthrough technology being developed, 

validated and successfully implemented. 

The most critical aspect about the SKF 

R&D department is the interaction between 

the 5 separate focus areas.

A complete offering – from 
one piece to one million

SKF offer a comprehensive selection of sealing 

products for extremely demanding applica-

tions. Whether you require high quantities 

for larger production volumes or a single 

replacement seal, SKF can meet your product 

and delivery needs.

These piston seals from SKF utilise our 

capability to seamless transfer between 

manufacturing processes – from a single 

piece to high  volume production. This flexi-

bility delivers quality sealing products that 

provide  maximum value to all customers.

Product life cycle stages

Machined seals
To cost effectively produce proto-
types and seals in low volumes with 
short delivery time (in the introduc-
tion, initial growth, declining phase 
and to meet replacement demand).

Moulded seals
To cost effectively produce seals in 
high volumes (in the growth and 
maturity phase).

Volume

Time

Manufacturing flexibility

Whether you need a single seal or a high- 

volume production run, SKF can support 

your needs. Our flexible seal production

model combines moulded and machined 

manufacturing capabilities to accommodate 

virtually any demand.

With competencies in compression, injec-

tion and transfer moulding technologies, 

SKF can apply the most appropriate option 

for your requirements. With the machined 

seals concept, we are also able to provide 

machined seals very quickly, without tooling 

costs.

Material: LUBRITHANE U-1003 / NBR 70A
Pressure: Up to 365 bar (5 000 psi)
Speed Up to 0,5 m/s (1.6 ft/s) > 250 bar 

Up to 1 m/s (3.2 ft/s) ≤ 250 bar
Size range: 1.5 – 9.002 inch  

Slide ring
CPV profile

Energizer
 –40 –30 –20 100 110 120 [°C]

 –40 –20 –5 210 230 250 [°F]

Temperature range, CPV

CPV – cost effective sealing solution 
for light to medium duty cylinders

The CPV (inch) piston seal is designed to fit 

AS568-A O-Ring grooves. It is a two-piece 

sealing solution, consisting of a slide ring 

(shell design) in black polyurethane, with an 

axially vented surface and an energizer in 

black nitrile rubber.

The CPV is a cost effective sealing solution 

for light to medium duty hydraulic double -

acting piston seal applications. It is designed 

for inch cylinder bores and seal housings 

requiring high sealability.

Features and benefits

•	 Improved low pressure and long term 

sealability

•	 Improved extrusion and wear resistance

•	Ensures, that O-ring is under fluid pres-

sure and that the seal is energized

•	Optimized for robust static and dynamic 

sealing performance

•	Designed to retrofit AS568-A O-ring 

grooves

•	Easy installation

See temperature bar caption on page 5.
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SKF – your sealing partner

SKF offer a comprehensive selection of seal-

ing products for extremely demanding appli-

cations.  The premium MPV and DPV piston 

seals feature the highest quality design and 

materials, offering maximum value to all 

customers. 

Whether you require high quantities for 

production volumes or a single replacement 

seal, SKF can meet your product delivery 

needs. Flexible seal manufacturing capability 

consists of both moulded and machined pro-

cesses to accommodate virtually any product 

demand. Trust in SKF as your sealing 

partner.


