Sealing solutions

SKF Polyseal




The SKF brand now stands for more
than ever before, and means more
to you as a valued customer.

While SKF maintains its leadership

as the hallmark of quality bearings
throughout the world, new dimensions
in technical advances, product support
and services have evolved SKF into

a truly solutions-oriented supplier,
creating greater value for customers.

These solutions encompass ways to
bring greater productivity to customers,
not only with breakthrough application-
specific products, but also through
leading-edge design simulation tools
and consultancy services, plant asset
efficiency maintenance programmes,
and the industry’s most advanced
supply management technigues.

The SKF brand still stands for the very
best in rolling bearings, but it now
stands for much more.

SKF - the knowledge engineering
company
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About SKF Polyseal

SKF Polyseal is a leading manufacturer and
supplier of hydraulic seals, excluders, engi-
neered plastics and precision machined guide
rings used in the fluid power and fluid
processing industry. Our factory, located in
Salt Lake City, Utah, USA, is a fully integrated
manufacturing facility that combines
advanced technology and quality assurance
capabilities into over 30 000 m? (322 000 ft?)
of floor space.

Established in 1973, SKF Polyseal has been
built on a continuous commitment to quality,
innovation and customer service by using the
latest technology and on-going facility
upgrades to meet customer expectations.
Dedication to production of the best product
for the application has brought SKF Polyseal
significant attention and growth with OEMs
and end-users of equipment used for; Mining,
Construction, Material Handling, Agricultural
and a wide-range of other equipment used in
the fluid power and fluid processing industry.
At SKF Polyseal, “sealing solutions” are pro-
vided every day to our customers.

As an IS0 9001:2000 registered company,
Quality Assurance in process control is docu-
mented and retained for validation require-
ments. Control of environmental issues are
standardized by certification of ISO 14001
and Health & Safety are managed by con-
formance to OSHAS 18001 requirements.

The primary manufacturing technigues
used by SKF Polyseal include:

Injection molding of thermoplastic materi-
als such as; Urethane, Hytrel*, Acetal, Poly-
ester and various grades of Nylons

such as; NBR, FKM, XNBR, HNBR and Gen-
uine Viton*

Machined engineered plastics such as;
Unfilled PTFE, many grades of Filled PTFE,
PEEK, PPS, Nylon and UHMWPE

Precision machined guide rings in rein-
forced rigid plastics

Net-molded rigid plastic commercial prod-
ucts for special applications

Compression molded thermoset elastomers

By utilizing multiple manufacturing processes,
SKF Polyseal has the ability to offer an
extended range of products to meet the wide-
range of applications in the fluid power and
fluid processing industries. From design, in-
house development of molds, tooling and
compounding of materials, SKF Polyseal
offers the right product for specific applica-
tions and for demanding service
requirements.

Engineering Support

At SKF Polyseal, our primary focus is dedica-
tion to serving customers’ needs. Our Product
Engineering group works with strategic chan-
nel partners (including a vast global network
of independent distributors that specialize in
fluid sealing products), fluid power component
manufacturers and major OEM accounts to
develop the right “Sealing Solution” for diffi-
cult and constantly evolving fluid sealing
applications.

Expert Technical Support provided by our

engineering team includes:

e Assistance with the selection selection,
design and use of fluid sealing products for
custom applications

e Assistance with failure analysis and system
operation

e Product testing to meet customer criteria
and performance standards

¢ Technical training at both Basic and
Advanced levels to meet your specific needs

* Hytrel™, Viton™ and Genuine Viton™ are registered trademarks of DuPont.
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Production

As part of the SKF brand, SKF Polyseal has
access to technological resources that only a
world-class company can develop. Use of
advanced manufacturing techniques and
quality programs ensure all finished products
adhere to the highest standards in the indus-
try. Through implementation of Six Sigma and
development of proprietary processes, SKF
Polyseal products are shipped to market with
the highest measure of repeatability and con-
sistency. With thermoplastic injection molding
capabilities from 2 to 1 150 mm, rubber com-
pression molding capabilities up to 600 mm,
machined engineered plastics capabilities up
to 1 500 mm and rigid plastics capabilities up
to 450 mm, SKF Polyseal offers the widest
range of products and material combinations
to end-users in the fluid power and fluid
processing market.



Seal selection

There are many types of rod and piston seals
available. Many seal types are available in
several materials. The products recommend-
ed in this manual are the most frequently
chosen products. SKF Polyseal engineering
personnel can help with choices among a
broad range of products including the rod and
piston seals described in this manual. Here
you will find general guidelines that will assist
in the product selection process. For more
detailed assistance, please contact an SKF
Polyseal engineer.

There are nine basic application considera-
tions that may affect your product selection.
These nine considerations generally are con-
sidered in the following order:

1 Fluid media
This will determine the types of seal mate-
rial and seal type that may be suitable for
the application. Care should be taken to
consider seal types that are available in
suitable materials. For use in specific fluids,
consult with SKF Polyseal engineering.

2 Service temperature
The minimum and maximum service tem-
perature of the seal and fluids will further
determine which materials and seal types
are suitable. For general guidelines, refer to
the application profiles.

3 Pressure and clearance gaps
The maximum pressure and application
clearance gap will determine the risk of seal
extrusion failure in the application. Maxi-
mum pressure and clearance gap recom-
mendations are available for each seal type
for a variety of temperatures. Basic fluid
pressure capabilities may be determined
from the application profiles.

4 Leakage and drift expectation
Rod seal film control and piston seal drift
leakage varies between seal types. Where
leakage control is critical, a seal type should
be selected that has a high leakage control
index. See the performance and leakage
control index or contact SKF Polyseal engi-
neering for assistance.

5 Ancillary performance criteria
Friction: Does the application require a seal
with a precise level of friction?

Stability: At high linear velocities, seal sta-
bility may be an issue. Stability varies
between seals.

Contamination: Many seal types are
somewhat resistant to fluid contamination
and solid particles.

Some seal types are easily damaged in
poorly controlled environments.

Care should be taken to select among
seal types that are resistant to these issues
if they are present in the application.

6 Retrofit and gland size
Many seal types are available to fit the
same gland size. Seal gland size varies
among seal types also. Care should be tak-
en to select a seal type that will fit the
required existing gland or fit in the space
available for a new gland specification.

7 Assembly
Some seal types are easily installed without
special tools. Other seal types may be more
difficult to install. Seals with split anti-
extrusion rings may be particularly difficult
to install past threads, ports and retaining
ring groove. Consult with SKF Polyseal
engineering for specific seal installation
inquiries.
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Performance and leakage control index

Lip squeeze

Lip seals Squeeze seals
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Material - Thermoset

Thermoset

Temperature

Compound features and recommended service

A-8501 — NBR, 70A Nitrile

A-8502 — NBR, 80A Nitrile

A-8503 — NBR, 90A Nitrile

A-8504 — NBR, 70A Nitrile, low temperature

A-8508 — NBR, 80A Nitrile, low friction

A-8517 — NBR, 70A Nitrile, low friction

C-7001 — XNBR, 70A Carboxylated Nitrile

C-7003 — XNBR, 90A Carboxylated Nitrile

C-7008 — XNBR, 85A Carboxylated Nitrile

C-7018 — HNBR, 75A, oil resistant Hydrogenated Nitrile

C-7019 — HNBR, 90A, oil resistant Hydrogenated Nitrile

C-7021 - HNBR, 75A, fluid power highly saturated Nitrile

~37 to +129 °C (~35 to +265 °F)

~37 to +129 °C (~35 to +265 °F)

~37 to +129 °C (~35 to +265 °F)

~54 to +115 °C (~65 to +240 °F)

~37 t0 +129 °C (~65 to +240 °F)

~37 to +129 °C (~65 to +240 °F)

~18t0 +135 °C (0 to +275 °F)

~18t0 +135 °C (0 to +275 °F)

~18t0 +135 °C (0 to +275 °F)

-29 to +160 °C (=20 to +320 °F)

-29 to +160 °C (=20 to +320 °F)

~40 to +149 °C (~40 to +300 °F)

The above temperature ranges is only for general guidance. Customer must decide suitability for their purpose.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. Not recommended for use
where exposed to sunlight or ozone.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. Not recommended for use
where exposed to sunlight or ozone.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. Not recommended for use
where exposed to sunlight or ozone.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. Not recommended for use
where exposed to sunlight or ozone.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. Not recommended for use
where exposed to sunlight or ozone.

Petroleum oils, water glycols, water/oil emulsions
and many synthetics. A-8517 also has a friction
reducing agent to lower the coefficient of friction.
Not recommended for use where exposed to sunlight
or ozone.

Improved abrasion, fluid and wear resistance.
Carboxylated Nitriles have a very good high
temperature resistance. Not recommended for use in
cold weather.

Improved abrasion, fluid and wear resistance.
Carboxylated Nitriles have a very good high
temperature resistance. Not recommended for use
in cold weather.

Improved abrasion, fluid and wear resistance.
Carboxylated Nitriles have a very good high
temperature resistance. Not recommended for use
in cold weather.

Higher strength, abrasion and chemical resistance.
Not recommended for use with strong acids or
chlorinated hydrocarbons.

Higher strength, abrasion and chemical resistance.
Not recommended for use with strong acids or
chlorinated hydrocarbons.

Higher strength, abrasion and chemical resistance.
Superior in aliphatic hydrocarbons and water or
steam up to 149 °C (300 °F). Wide temperature range
make it suitable for conditions requiring resistance to
fuel, fluids and oxidation. Not recommended for use
with strong acids or chlorinated hydrocarbons.
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Thermoset

Temperature

Compound features and recommended service

C-7022 — HNBR, 80A, fluid power highly saturated Nitrile

E-8001 - EPR, 70A, Ethylene Propylene

E-8003 - EPR, 90A, Ethylene Propylene

V-7501 - FKM, 75A, Fluorocarbon rubber

V-7503 — FKM, 90A, Fluorocarbon rubber

V-7512 - FKM, 90A, GF, Fluorocarbon rubber

V-7521-FKM, 75A, Fluoroelastomer

V-7523-FKM, 90A, Fluoroelastomer

~51 to +149 °C (~60 to +300 °F)

~54 to +149 °C (~65 to +300 °F)

~54 to +149 °C (~65 to +300 °F)

—29 to +204 °C (=20 to +400 °F)

—29 to +204 °C (=20 to +400 °F)

—29 to +204 °C (=20 to +400 °F)

—29 to +204 °C (=20 to +400 °F)

—29 to +204 °C (=20 to +400 °F)

The above temperature ranges is only for general guidance. Customer must decide suitability for their purpose.
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Higher strength, abrasion and chemical resistance.
Superior in aliphatic hydrocarbons and water or
steam up to 149 °C (300 °F). Wide temperature range
making it suitable for conditions requiring resistance
to fuel, fluids and oxidation. Not recommended for
use with strong acids or chlorinated hydrocarbons.

Excellent resistance to phosphate ester based fluids,
steam Ketones, alcohol and non-petroleum
automotive brake fluid. Not recommended for

use with petroleum based fluids.

Excellent resistance to phosphate ester based fluids,
steam Ketones, alcohol and non-petroleum
automotive brake fluid. Not recommended for

use with petroleum based fluids.

Commonly used in petroleum fluids and also in
mild acids, halogenated hydrocarbons and many
phosphate ester fluids. Not recommended for
Ketones, Amines or steam.

Commonly used in petroleum fluids and also in
mild acids, halogenated hydrocarbons and many
phosphate ester fluids. Not recommended for
Ketones, Amines or steam

Commonly used in petroleum fluids and also

in mild acids, halogenated hydrocarbons and
many phosphate ester fluids. Not recommended
for Ketones, Amines or steam

Viton is a Dupont-Dow trade mark for their
Fluoroelastomer (FKM). Viton is highly reistant to fluids
and temperatures. Recommended for use from

-29 to +204 °C (-20 to +400 °F), it is commonly used
in petroleum fluids and also mild acids, halogenated
hydrocarbons any many phosphates ester fluids.

[t is not recommended for ketones, amines or steam.
V-7521 is a 75 shore AViton FKM commonly used for
compression seals such as T-seals and Z-lips.

Viton is a Dupont-Dow trade mark for their
Fluoroelastomer (FKM). Viton is highly reistant to fluids
and temperatures. Recommended for use from

—29 to +204 °C (=20 to +400 °F), it is commonly

used in petroleum fluids and also mild acids,
halogenated hydrocarbons any many phosphates ester
fluids. It is not recommended for ketones, amines or
steam. V-7523 is a 90 shore A Viton FKM commonly
used for compression seals such as standard rod seals,
lip seals and wipers.



Material - Thermoplastic

Thermoplastic

Temperature

Compound features and recommended service

U-1003, 95A, Lubrithane

U-1004, 55D, Lubrithane

U-1023, 93A, Lubrithane

U-1027, 93A, high temperature Lubrithane

U-1029, 94A, Lubrithane

U-1035, 97A, Lubrithane

F-1504, Fluorotrel 55D

~54 to +104 °C (~65 to +220 °F)

~54 to +104 °C (~65 to +220 °F)

—54 to +121 °C (~65 to +250 °F)

—54 to +135 °C (65 to +275 °F)

~54 to +121 °C (~65 to +250 °F)

~54 to +121 °C (~65 to +250 °F)

—54 to +135 °C (=65 to +275 °F)

The above temperature ranges is only for general guidance. Customer must decide suitability for their purpose.

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F).

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F). Ok in other environments up

to 104 °C (220 °F).

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F). Ok in other environments up

to 104 °C (220 °F).

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F). Ok in other environments up

to 104 °C (220 °F).

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F). Ok in other environments up

to 104 °C (220 °F).

|deal for high pressure rod seals, piston seals and wiper
applications in most petroleum based fluids. Not
recommended for solvents or acids. Not suitable for water
above 66 °C (150 °F). Ok in other environments up

to 104 °C (220 °F).

Suitable for higher temperatures and hostile fluids.
Fluorotrel has excellent chemical resistance and may

be used in water or phosphate ester fluids (except Skydrol)
up to 82 °C (180 °F). Consult SKF Polyseal for specific
recommendations (intermittent application temperature
range of —54 to +149 °C (=65 to +300 °F).
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Thermoplastic Temperature Compound features and recommended service

F-1507, Fluorotrel 50D 54 to +135 °C (-65 to +275 °F) Suitable for higher temperatures and hostile fluids.
Fluorotrel has excellent chemical resistance and may be
used in water or phosphate ester fluids (except Skydrol)
up to 82 °C (180 °F). Consult SKF Polyseal for
specific recommendations (intermittent application
temperature range of =54 to +149 °C (-65 to +300 °F).

H-3004, Hytrel 55D 54 to +135 °C (-65 to +275 °F) Hytrel is a trademark of DuPont-Dow. It is
suitable for higher temperatures and hostile
fluids and provides excellent chemical
resistance and may be used in water or
phosphate ester fulids (except Skydrol)
up to 82 °C (180 °F). Consult SKF Polyseal
for specific recommendations (intermittent
application temperature range of
—54 to +149 °C (=65 to +300 °F).

H-3005, Hytrel 63D 54 to +135 °C (-65 to +275 °F) Hytrel is a trademark of DuPont-Dow. It is
suitable for higher temperatures and hostile
fluids and provides excellent chemical resistance
and may be used in water or phosphate ester
fulids (except Skydrol) up to 82 °C (180 °F).
Consult SKF Polyseal for specific
recommendations. H-3004 has and
intermittent application temperature
range of —54 to +149 °C (=65 to +300 °F).

P-2506, Nylon —54 to +121 °C (-65 to +250 °F) Nylon 6/12 material is ideal for auxiliary
backup devices for higher pressure and
temperature sealing applications. Not suitable
for use in systems where water may be present.

P-2518, Acetal —~40to +121 °C (-40 to +250 °F) Acetal materialis ideal for auxiliary backup
devices for higher pressure and temperature
sealing applications (recommemded for use
in systems where water may be present).

P-2551, Nylon GFR —240to +121 °C (-400 to +250 °F)  Excellent bearing material for reciprocating
motion where lubrication is present.
Not suitable for use in systems where
water may be present.

P-2552, Nylon PTFE GFR —240to +121 °C (-400 to +250 °F)  Excellent bearing material for reciprocating
motion where lubrication is present. Not suitable
for use in systems where water may be present.

The above temperature ranges is only for general guidance. Customer must decide suitability for their purpose.
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Fluid compatibility

H,0 H,0 based | Petroleum Phosphate | DOT 3 brake | Bio. Bio. ATF Diesel fuel
hydraulic oil ester fluid hydraulic hydraulic
fluid fluid (vege- | fluid (ester

table based) | based)

NBR Nitrile
LT NBR
Nitrile

XNBR
Nitrile

HNBR
Nitrile

EPR or

EPDM

FKM

Lubrithane

Fluorotrel

Polyamide
Nylon

PTFE

(A) Good

(B) Temperature dependent
(NR) Not recommended

(1) Contact SKF Polyseal engineering

* 65C (150F) max if fluid has entrained water.
+ Presence of moisture may cause nylon to swell.

Information is based on specific conditions and limited sample size and is only for general guidance. It does not supersede published data for the product.
Customer must decide suitability for their purpose.
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Spectraloy Temperature rating *Wear *Chemical *Mating Compound features and recommended service

compound resistance resistance surface

number hardness

from to from to

_ °oC °F _ _ _ _

700 —268 +232 -450 +450 P E A Unfilled PTFE: Used predominately for static or slow speed/intermittent
service. Excellent for cryogenic service.

716 268 +260 -450 +500 F B A 15% graphic filled PTFE: Very low coefficient of friction. Used in low-
pressure dynamic applications that are friction sensitive.

755 —268 +288 -450 +550 G G A Ekonol filled PTFE: Good wear resistance but is not abrasive against non-
hardened surfaces. Should not be used in steam applications.

756 —268 +288 -450 +550 E G A Polyimide filled PTFE: Excellent wear resistance but is not abrasive against
non-hardened surfaces. Should not be used in steam applications.

771 -268 +288 —450 +550 E G B Mineral moly filled PTFE: Excellent wear resistance. Typcially used for
dynamic sealing at higher temperatures and pressures.

721 —268 +288 -450 +550 G G B Mineral filled PTFE: Filler is an FDA approved mineral. Used for sealing
food products at temperatures greater than 80 °C (176 °F).

734 268 +288 -450 +550 G E B 10% carbon graphite filled PTFE: General-purpose material. Suitable for
dynamic sealing of steam and water.

702 —268 +288 —450 +550 E E C Glass, moly filled PTFE: Excellent wear and creep resistance at elevated
temperatures. Good abrasion resistance for sealing non-lubricated
service at high temperatures and pressures.

703 268 +288 —450 +550 E E C PPS, carbon and moly filled PTFE: Excellent wear rate in non-lubricated
service at high temperatures and pressures.

782 268 +288 —450 +550 E E C Carbon fiber filled PTFE: Excellent wear and creep resistance at elevated
temperatures. Good abrasion resistance for sealing non-lubricated media
at elevated temperatures.

790 —268 +288 -450 +550 E E C Carbon fiber filled modified PTFE: Similar to #782 but modified polymer
improves wear and product surface finish. Good abrasion resistance for
sealing non-lubricated media at elevated temperatures.

711 -268 +288 —450 +550 E E C 25% carbon graphite filled PTFE: Similar to #734 but additional filler
improves wear, creep and extrusion resistance especially at elevated
temperatures.

741 —268 +288 -450 +550 E P B 40% bronze filled PTFE: Suited for high-speed dynamic sealing of
lubricating media. Should not be used for chemical service.

776 -268 +82 450 +180 E G A UHMWRPE: FDA and USDA 3A approved. Best material for reciprocating
service in water or water-based fluids. Typically used for sealing food
products, paints, adhesives and resins. Excellent abrasion resistance.

745 -73  +288 -100 +550 G G B Unfilled PEEK: High strength material predominately used for anti-
extrusion devices. Suitable for sealing non-lubricating, viscous fluids from
ambient to 288 °C (550 °F).

* Material comparison: E = Excellent G = Good F = Fair P = Poor

akF
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Surface finish recommendations

R, = Arithmetic average roughness

R; is now the universally offical symbol for the
parameter that was fomerly called AA (Arith-
metic Average) in the United States and CLA
(Center Line Average) in England.

The “checkmark” symbol used on drawings
to specify a surface texture control require-
ment is an R, specification.

If you add together the lengths and all the
vertical lines from the mean line to the profile,
considering all the lengths as positive whether
they're above or below the mean line, and
then divide the total by the number of vertical
lines, you would have a pretty good approxi-
mation of R,.

R, then is the arithmetic average of the
absolute distance of all profile points from the
mean line in one cut-off.

Rq = RMS (root mean square)
Ry is similar to R,. It uses the same infinitely
long series of roughness profile heights on
one cut-off and it averages all of them — but it
does the averaging in a different way.

To find the arithmetic average (R,) of six
numbers: 3, 2,1, 4, 7 and 2, add them all
together and divide by 6.

Arithmetic average

R, = 3+2+1g4+7+2 =3167

To find RMS (R), average the same six num-
bers, add their squares together, divide by 6
and find the square root.

RMS average

9+4+1+16+49+4
Ry = /T = 3,719

Ry is the RMS average of the heights of all of
the roughness profile points in one cut-off.
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Ri = Max roughness height in five cut-offs
R specifies the vertical distance between the
highest peak and the deepest valley in a
length equal to five consecutive cut-off
lenghts of the roughness profile.

Mathematically

Rt = Pmax _Vmax

R, = Ten point roughness height

R, is one fifth the sum of the absolute values
of the heights of the five highest profile peaks
and the depths of the five deepest profile val-
leys in one cut-off length of the roughness
profile.

Mathematically:

_ ha+ho+hs+hy+hs

R, 3

R, = Max roughness height, one cut-off

Ry (called Riay until 1981) is the vertical dis-
tance between the top of the highest peak and
the bottom of the deepest valley in one sam-
pling length of the roughness profile.

Mathematically

Ry=P1-Vq

Rim = Mean R;

Rim is not “‘mean R;” at all: itis a mean R,
specification. It is the arithmetic average of

five Ry in five consecutive cut-offs.

Mathematically

R _Ry1+Ry2+Ry3+Ry4+ Rys
tm = 5

PC = Peak count

Peak count bears a close family resemblance
to high spot count. In PC a “trigger zone” —a
specifiable and selectable “dead band” —is
established symmetrically about the mean
line of the roughness profile and the instru-
ment counts full-wave excursions of the pro-
file through this zone for one inch along the
nominal profile. The result is called “peaks per
inch”.

A = Cut-off length

Cut-off length is generally the same as sam-
ple length. The cut-off length is the distance
used to determine roughness center-line.
Variations over longer distances are defined
as waviness.

Rsk = Skewness or Symmetry definition
Mean line: the straight line in the general
direction of the profile that divides the profile
so as to close equal areas above and below
the mean line. By the convention to be fol-
lowed here, this mean line will serve as the
x-axis of the coordinate system we will use to
help define profile features and will think of as
being horizontal, whether the surface from
which we got the peak and valley lines really
happened to be horizontal or not.

Sample length: the distance in the direction
of the nominal profile (along the mean line or
the x-axis of our coordinate system) that is
the greatest allowable distance between sur-
face peaks and valleys we will agree to call
roughness. Unless specified otherwise, this
will be 0.030 in. (0,762 mm). Any surface
irregularities spaced farther apart than one
sampling length will be called either waviness
or deviations in geometric form.
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Surface textures

Lay: The direction of the predominant surface
pattern; determined by the production
method.

Flaws: Random irregularities such as
scratches, holes, cracks, peaks and ridges.

Waviness: Irregularities on a surface in the
form of waves. On smooth machined surfac-
es, such waves measure 0.030 to 1 in. long or
more.

Roughness: Irregularities on a surface
more closely spaced than waviness. Rough-
ness may be superimposed on a wavy sur-
face. On smooth machined surfaces, the peak
separation distance is usually between 0.0002
and 0.030 in. The height of these irregulari-
ties is much less than their width, usually
between 0.000001 and 0.0005 in.

Characteristics and description
Shaft diameter: The physical outside diam-
eter (0.D.) with appropriate tolerance.

Hardness: Preferably measured in Rock-
well C units. Recommended hardness is Rock-
well C45 minimum for typical applications.

Roundness: The 0.D. profile measured in
millionths of an inch and compared to a true
circle.

Surface roughness: Surface irregularities
produced by the cutting or abrading action of
machine tools measured axially and circum-
ferentially. A roughness of 0,25 to 0,50 R, um
(10 to 20 R, pin.) is recommended.

Surface lay: The direction of the predomi-
nate surface pattern produced by tool marks
or grain of the surface. Ordinarily dependent
upon the production method used.

Machine lead: A microscopic screw thread
on the shaft 0.D. resulting from the finishing
operation. Can be either right or left hand. It is
recommended that the shaft surface have a
machine lead of zero with a tolerance of
+0,05° (+3') of lead angle.

General condition: Presence of pit flaws,
impurities, nicks, burrs, cracks, etc.

akF

SKF Polyseal recommendations for
reciprocating cylinder rods

Low pressure hydraulic and pneumatic
applications

Ry, = 0,16to 4,47 um (4 to 12 pin.)

Ry = —0,04t0-0,16 (-1.0 to -4.0)

R, < 1,97 um (50 pin.)

High pressure hydraulic and high pressure
gas applications

R, = 0,04t0 0,16 um (1 to 4 pin.)
Ry = 0,00t0-0,12 (0.0 to -3.0)
R, < 1,18 um (30 pin.)

Recommended for cylinder bore and
slow rotary rod applications

Low pressure hydraulic and pneumatic
applications

R, = 0,16t0 0,79 (4 to 20 pin.)

Ry = -0,04t0-0,16 (-1.0 to -4.0)

R, < 3,15 um (80 pin.)

Recommended for Spectraseal
finish requirements

Media sealed Static surface

Cryogenic and critical

sealing of light gasses R, <1,97 pm (50 pin.)

Ry =-0,04 to-0,16 (~1.0 to —4.0)

Less critical gas sealing R, =0,63t01,26 (16-32 pin.)

R, <3,15pum (80 pin.)

R =-0,04t0-0,16 (-1.0 to —4.0)

Fluid sealing
R, <3,15pum (80 pin.)

Ry =-0,04 t0-0,016 (~1.0 to —4.0)

R, =0,24t00,47 pm (6 to 12 pin.)

R, =0,63t01,26 (20 to 63 pin.)

Dynamic surface

R, =0,081t00,31 pm (2 to 8 in.)
R, <1,18um (30 pin.)
Ry = -0,04 to-0,16 (~1.0 to —4.0)

Ry =0,24t00,47 um (6 to 12 pin.)
R, <1,97 um (50 in.)
Ry =-0,04 to-0,16 (~1.0 to —4.0)

R, =0,241t00,47 um (8-16 in.)
R, <1,97 um (50 pin.)
Ry =-0,04 to-0,16 (~1.0 to —4.0)
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Storage recommendations

Finished product items must be protected
from ozone, especially in the presence of
ultraviolet light, moisture, high temperature
(not exceeding 52 °C (125 °F), swelling agents
(fuel and other solvents), corrosive vapors and
mechanical stress which modify the network
structure of the elastomeric components of
the item and may modify the reinforcing
action of the fillers.

Shelf life of finished products

5years

Polyurethane molded products
Hytrel* molded products
Nylon molded products

15 years

Nitrile products
Carboxylated products
HNBR products

No limit

PTFE products

UHMW products

Fluorocarbon rubber FKM products
EPR products

* Hytrel™ is a registered trademark of DuPont.

14
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Rod seals

Polyurethane U Cups and
rod seals

Part numbers for U Cups and
rod seals

Metric example

Metric -sized rod seals are designated by MPS
at the start of the part number followed by
inside diameter, outside diameter, height and
then rod seal type.

MPS-016-024-05,8 DZ
MPS-016-024-05,8 UBR

Inch example

Inch-sized rod seals are designated by cross
section, seal inside diameter, height and then
rod seal type.

125-01.125-250-DZ
UBR-125-01.250-250

Product tables

See page 18 for metric-sized and page 20 for
inch-sized products.
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UBR/ZBR

UBR/ZBR seal
Pressure:
Temperature:
Max. velocity:
Surface finish:

Type B
Pressure:
Temperature:
Max. velocity:
Surface finish:

Deep Z-Seal
Pressure:
Temperature:
Max velocity:
Surface finish:

Deep Z Seal

Operational range

400 bar (5 800 psi)

—40 to +120 °C (40 to +248 °F)
1,0 m/s (3 ft./5)

R, 0,1 to 0,4 pm (4 to 16 pin.)

400 bar (5 800 psi)

—40 to +120 °C (40 to +248 °F)
1,0 m/s (3 ft./5)

R, 0,1 to 0,4 pm (4 to 16 in.)

400 bar (5 800 psi)

—40 to +120 °C (40 to +248 °F)
1,0 m/s (3 ft./5)

R, 0,1 to 0,4 pm (4 to 16 pin.)

Deep Z with delta anti-extrusion ring

Pressure:
Temperature:
Max velocity:
Surface finish:

400 bar (5 800 psi)

—54 to +105 °C (65 to +221 °F)
1,0 m/s (3 ft./5)

R, 0,1 to 0,4 pm (4 to 16 pin.)

Poly O Type B

Recommended material

U-1023 HP Lubrithane
U-1029 HP Lubrithane
U-1027 EXHP Lubrithane

U-1003 Lubrithane 100 °C (212 °F)
U-1023 HP Lubrithane

U-1029 HP Lubrithane

F-1504 Fluorotrel

U-1003 Lubrithane 100 °C (212 °F)
U-1023 HP Lubrithane

U-1029 HP Lubrithane

F-1504 Fluorotrel

A-8504 Low-temp nitrile lip

U-1003 Lubrithane base 100 °C (212 °F)

F-1504 Fluorotrel
P-2506 Nylon

Extrusion gap Pressure

70°C (158 °F) 90 °C (194 °F)
mm (in.) bar (psi) bar (psi)
Extrusion gaps U-1003
0,25 (0.10) 345 (5 000) 275 (4 000)
3,81 (0.15) 345 (5 000) 225 (3 300)
5,08 (0.20) 310 (4 500) 170 (2 500)
Extrusion gaps U-1003/Nylon
0,25 (0.10) 690 (10 000) 690 (10 000)
3,81 (0.15) 690 (10 000) 690 (10 000)
5,08 (0.20) 690 (10 000) 690 (10 000)
Pressure w/wear guides U-1003/Nylon
6,35 (0.25) 690 (10 000) 490 (7 000)
12,70 (0.50) 410 (6 000) 300 (4 400)
19,05 (0.75) 300 (4 400) 250 (3 600)

alkkF



Installation guide

Cross section vs. diameter

Cross Minimum diameter rod seal Minimum diameter piston seal
section
Polyurethane (PU) Polyether-ester (PE) Polyurethane (PU) Polyether-ester (PE)
Rod seal Rod seal Piston seal Piston seal
(Hytrel /Fluorotrel) (Hytrel/Fluorotrel)
d d D
in
0.125 0.7501.D. 1.000 1.D. 1.250 0.D. 1.750 0.D.
0.187 1.000 I.D. 1.750 1.D. 1.750 0.D. 2.750 0.D.
0.250 1.7501.D. 2.7501.D. 3.000 0.D. 4,500 0.D.
0.375 3.000I.D. 5.000 I.D. 6.000 0.D. 8.000 0.D.
0.500 6.0001.D. 8.000 I.D. 10.000 0.D. 12.000 0.D.
0.750  8.000 I.D. 9.000 I.D. 15.000 0.D. 17.000 0.D.
1.000 10.000 I.D. 10.000 I.D 20.000 0.D. 25.000 0.D.
Customizing formula Where
The following formula may be used when D4 = New groove diameter to correspond with
altering the application data for custom appli- B4

cations. This formula will maintain the proper
cross-section relationship required for effec-
tive sealing.

Oversize bores
To calculate groove diameter to fit the oversize
bore and seal cross-section, the following for-

mula is used:

D1 =B4-(B-D)

akF

B4 = Oversize bore diameter

B = Next smaller standard bore diameter
listed

D = Standard groove diameter to correspond
with B for maximum extrusion gap
dimensions

To calculate groove depth

P1-D1

Groove depth = >

where
P4 = Piston O.D.

The tolerance shown will still apply

Undersize rods
To calculate groove diameter to fit the under-
sized rod and seal cross-section, the following
formula is used:

Gl = El + (G—E)

Where

G1 = Groove diameter to correspond with E4

E4 = Undersize rod diameter

G = Standard groove diameter to correspond
with E for maximum extrusion gap
dimension

E = Next largest standard rod diameter listed

To calculate groove depth

G1-H

Groove depth = >

where
H4 = Housing bore diameter

The tolerance shown will still apply
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Polyurethane U cups and rod seals — metric sizes

dq 16 - 250 mm
b? B+bg [’ Tmax = 0,40 mm by =2,0mm
I o3k,
0,1-04R,
d4(f7) D (H9)
UBR Deep Poly O Type B ‘ ‘
Z/BR Z Seal —— B =
Dimensions Designation*
d D B B+by
mm -
16 24 6,8 8,8 MPS-016-024-05,8 *
18 26 6,0 8,0 MPS-018-026-05,0 *
20 26 6,5 8,5 MPS-020-026-05,5 *
20 28 6,0 8,0 MPS-020-028-05,0 *
20 30 8,0 8,0 MPS-020-030-07,0 *
22 30 6,0 8,0 MPS-022-030-05,0 *
25 33 6,0 8,0 MPS-025-033-05,0 *
25 35 6,0 10,3 MPS-025-035-05,0 *
25 35 9,0 11,0 MPS-025-035-08,0 *
30 40 7,0 9,0 MPS-030-040-06,0 *
30 45 11,0 13,0 MPS-030-045-10,0 *
35 45 7,0 9,0 MPS-035-045-06,0 *
35 45 11,0 13,0 MPS-035-045-10,0 *
35 50 11,0 13,0 MPS-035-050-10,0 *
36 46 9,0 11,0 MPS-036-046-08,0 *
40 50 7,0 9,0 MPS-040-050-06,0 *
40 50 9,0 11,0 MPS-040-050-08,0 *
40 55 11,0 13,0 MPS-040-055-10,0 *
45 55 7,0 9,0 MPS-045-055-06,0 *
45 55 11,0 13,0 MPS-045-055-10,0 *
45 60 11,0 13,0 MPS-045-060-10,0 *
50 60 7,0 9,0 MPS-036-046-08,0 *
50 60 8,3 10,3 MPS-036-046-08,0 *
50 60 11,0 13,0 MPS-050-060-10,0 *
50 60 13,0 15,0 MPS-050-060-12,0 *
50 63 10,0 12,0 MPS-050-063-09,0 *
50 65 10,0 12,0 MPS-050-065-09,0 *
50 65 11,0 13,0 MPS-050-065-10,0 *
53 63 7,0 9,0 MPS-053-063-06,0 *
55 65 7,0 9,0 MPS-055-065-06,0 *
55 70 10,0 12,0 MPS-055-070-09,0 *
55 75 13,0 15,0 MPS-055-075-12,0 *
60 70 7,0 9,0 MPS-060-070-06,0 *
60 70 8,5 10,5 MPS-060-070-07,5 *
60 70 10,0 12,0 MPS-060-070-09,0 *
60 70 13,0 15,0 MPS-060-070-12,0 *

* Designate rod seal or U cups by ZBR, DZ, B, DP, Z, PO, BPO, UBR, UNR, US
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Dimensions

Designation*

dq D B B+bq

mm -

60 75 11,0 13,0 MPS-060-075-10,0 *
60 76 11,0 13,0 MPS-060-076-10,0 *
60 80 13,0 15,0 MPS-060-080-12,0 *
63 73 13,0 15,0 MPS-063-073-12,0 *
65 75 7,0 9,0 MPS-065-075-06,0 *
65 75 13,0 15,0 MPS-065-075-12,0 *
65 80 11,0 13,0 MPS-065-080-10,0 *
65 85 13,0 15,0 MPS-065-085-12,0 *
70 80 7,0 9,0 MPS-070-080-06,0 *
70 80 13,0 15,0 MPS-070-080-12,0 *
70 84 14,0 16,0 MPS-070-084-13,0 *
70 85 11,0 13,0 MPS-070-085-10,0 *
70 90 13,0 15,0 MPS-070-090-12,0 *
75 85 7,0 9,0 MPS-075-085-06,0 *
75 90 11,0 13,0 MPS-075-090-10,0 *
75 91 11,0 13,0 MPS-075-091-10,0 *
75 95 13,0 15,0 MPS-075-095-12,0 *
80 90 7,0 9,0 MPS-080-090-06,0 *
80 95 12,4 14,4 MPS-080-095-11,4 *
80 95 13,5 15,5 MPS-080-095-12,5 *
80 100 13,0 15,0 MPS-080-100-12,0 *
85 100 10,0 12,0 MPS-085-100-09,0 *
85 105 13,0 15,0 MPS-085-105-12,0 *
90 105 10,0 12,0 MPS-090-105-09,0 *
90 110 13,0 15,0 MPS-090-110-12,0 *
95 110 11,0 13,0 MPS-095-110-10,0 *
95 115 13,0 15,0 MPS-095-115-12,0 *
100 115 10,0 12,0 MPS-100-115-09,0 *
100 120 13,0 15,0 MPS-100-120-12,0 *
105 120 11,0 13,0 MPS-105-120-10,0 *
105 125 16,0 18,0 MPS-105-125-15,0 *
110 125 11,0 13,0 MPS-110-125-10,0 *
110 130 11,0 13,0 MPS-110-130-10,0 *
112 125 10,0 12,0 MPS-112-125-09,0 *
120 140 16,0 18,0 MPS-120-140-15,0 *
125 140 10,0 12,0 MPS-125-140-09,0 *
125 145 16,0 18,0 MPS-125-145-15,0 *
130 145 11,0 13,0 MPS-130-145-10,0 *
130 150 16,0 18,0 MPS-130-150-15,0 *
136 150 10,0 12,0 MPS-136-150-09,0 *
140 155 10,0 12,0 MPS-140-155-09,0 *
140 160 16,0 18,0 MPS-140-160-15,0 *
145 160 10,0 11,0 MPS-145-160-09,0 *
150 170 16,0 18,0 MPS-150-170-15,0 *
155 180 18,0 20,0 MPS-155-180-16,0 *
165 180 10,5 12,5 MPS-165-180-09,5 *
180 200 13,5 15,5 MPS-180-200-12,5 *
180 205 18,0 21,0 MPS-180-205-16,0 *
200 220 13,5 15,5 MPS-200-220-12,5 *
225 250 21,0 23,0 MPS-225-250-19,0 *
230 250 13,5 15,5 MPS-230-250-12,5 *
250 275 21,0 23,0 MPS-250-275-19,0 *

* Designate rod seal or U cups by ZBR, DZ, B, DP, Z, PO, BPO, UBR, UNR, US
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Polyurethane U cups and rod seals - inch sizes
c 0.125-0.187 in.

D D1 d1 d2 d3 D2
1 B |
} |
Extrusion Gap Extrusion Gap
(= page 16) (= page 16)
Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter lenght Bore Piston Groove Rod Throat Groove
C d D b B D D1 d1 d2 d3 D2
+0.010/-0 +0.002/-0 +0/-0.001 +0/-0.002 +0/-0.001 +0.002/-0 +0.002/-0
in. in. in. in. in. -
0.125 1.000 1.250 0.125 0.138 1.250 1.249 1.000 1.000 1.001 1.250 125-01.000
0.250 0.275 125-01.000-250
1.062 1.312 0.125 0.138 1.312 1.311 1.062 1.062 1.063 1.312 125-01.062
0.250 0.275 125-01.062-250
1.125 1.375 0.125 0.138 1.375 1.374 1.125 1.125 1.126 1.375 125-01.125
0.250 0.275 125-01.125-250
1.187 1.437 0.125 0.138 1.437 1.436 1.187 1.187 1.188 1.437 125-01.187
0.250 0.275 125-01.187-250
1.250 1.500 0.125 0.138 1.500 1.499 1.250 1.250 1.251 1.500 125-01.250
0.250 0.275 125-01.250-250
1.312 1.562 0.125 0.138 1.562 1.561 1.312 1.312 1.313 1.562 125-01.312
0.250 0.275 125-01.312-250
1.375 1.625 0.125 0.138 1.625 1.624 1.375 1.375 1.376 1.625 125-01.375
0.250 0.275 125-01.375-250
1.437 1.687 0.125 0.138 1.687 1.686 1.437 1.437 1.438 1.687 125-01.437
0.250 0.275 125-01.437-250
1.500 1.750 0.125 0.138 1.750 1.749 1.500 1.500 1.501 1.750 125-01.500
0.250 0.275 125-01.500-250
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Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D Dl d1 d2 d3 D2
+0.010/-0 +0.002/-0 +0/-0.002 +0/-0.002 +0/-0.002 +0.002/-0 +0.002/-0
in. in. in. in. in. -
0.187 1.000 1.375 0.187 0.207 1.375 1374 1.000 1.000 1.001 1.375 187-01.000
0.312 0.344 187-01.000-312
1.062 1.437 0.187 0.207 1.437 1.436 1.062 1.062 1.063 1.437 187-01.062
0.312 0.344 187-01.062-312
1.125 1.500 0.187 0.207 1.500 1.499 1.125 1.125 1.126 1.500 187-01.125
0.312 0.344 187-01.125-312
1.187 1.562 0.187 0.207 1.562 1.561 1.187 1.187 1.188 1.562 187-01.187
0.312 0.344 187-01.187-312
1.250 1.625 0.187 0.207 1.625 1.624 1.250 1.250 1.251 1.625 187-01.250
0.312 0.344 187-01.250-312
1.312 1.687 0.187 0.207 1.687 1.686 1.312 1.312 1.313 1.687 187-01.312
0.312 0.344 187-01.312-312
1.375 1.750 0.187 0.207 1.750 1.749 1.375 1.375 1376 1.750 187-01.375
0.312 0.344 187-01.375-312
1.437 1.812 0.187 0.207 1.812 1.811 1.437 1.437 1.438 1.812 187-01.437
0.312 0.344 187-01.437-312
1.500 1.875 0.187 0.207 1.875 1.874 1.500 1.500 1.501 1.875 187-01.500
0.375 0.413 187-01.500-375
1.625 2.000 0.187 0.207 2.000 1.999 1.625 1.625 1.626 2.000 187-01.625
0.375 0.413 187-01.625-375
1.687 2.062 0.187 0.207 2.062 2.061 1.687 1.687 1.688 2.062 187-01.687
0.375 0.413 187-01.687-375
1.750 2125 0.187 0.207 2.125 2124 1.750 1.750 1.751 2.125 187-01.750
0.375 0.413 187-01.750-375
1.875 2.250 0.187 0.207 2.250 2.249 1.875 1.875 1.876 2.250 187-01.875
0.375 0.413 187-01.875-375
2.000 2.375 0.187 0.207 2.375 2374 2.000 2.000 2.001 2.375 187-02.000
0.375 0.413 187-02.000-375
2.125 2.500 0.187 0.207 2.500 2.499 2.125 2125 2.126 2.500 187-02.125
0.375 0.413 187-02.125-375
2.250 2.625 0.187 0.207 2.625 2.624 2.250 2.250 2.251 2.625 187-02.250
0.375 0.413 187-02.250-375
2.375 2.750 0.187 0.207 2.750 2.749 2.375 2.375 2.376 2.750 187-02.375
0.375 0.413 187-02.375-375
2.500 2.875 0.187 0.207 2.875 2.874 2.500 2.500 2.501 2.875 187-02.500
0.375 0.413 187-02.500-375
2.625 3.000 0.187 0.207 3.000 2.999 2.625 2.625 2.626 3.000 187-02.625
0.375 0.413 187-02.625-375
2.750 3.125 0.187 0.207 3.125 3.124 2.750 2.750 2.751 3.125 187-02.750
0.375 0.413 187-02.750-375
2.875 3.250 0.187 0.207 3.250 3.249 2.875 2.875 2.876 3.250 187-02.875
0.375 0.413 187-02.875-375
3.000 3.375 0.187 0.207 3.375 3.374 3.000 3.000 3.001 3.375 187-03.000
0.375 0.413 187-03.000-375
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Polyurethane U cups and rod seals - inch sizes
c 0.250-0.312in.

DD;dq d, d3 D;

Il

Extrusion Gap Extrusion Gap
(= page 16) (= page 16)
Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D D1 d1 d2 d3 D2
+0.010/-0 +0.003/-0 +0/-0.002 +0/-0.003 +0/-0.002 +0.003/-0 +0.003/-0
in. in. in. in. in. -
0.250 1.750 2.250 0.250 0.275 2.250 2.249 1.750 1.750 1.751 2.250 250-01.750
0.375 0.413 250-01.750-375
1.875 2.375 0.250 0.275 2.375 2374 1.875 1.875 1.876 2.375 250-01.875
0.375 0.413 250-01.875-375
2.000 2.500 0.250 0.275 2.500 2.499 2.000 2.000 2.001 2.500 250-02.000
0.375 0.413 250-02.000-375
2125 2.625 0.250 0.275 2.625 2.624 2125 2125 2.126 2.625 250-02.125
0.375 0.413 250-02.125-375
2.250 2.750 0.250 0.275 2.750 2.749 2.250 2.250 2.251 2.750 250-02.250
0.375 0.413 250-02.250-375
2.375 2.875 0.250 0.275 2.875 2.874 2.375 2.375 2.376 2.875 250-02.375
0.375 0.413 250-02.375-375
2.500 3.000 0.250 0.275 3.000 2.999 2.500 2.500 2.501 3.000 250-02.500
0.375 0.413 250-02.500-375
2.625 3.125 0.250 0.275 3.125 3.124 2.625 2.625 2.626 3.125 250-02.625
0.375 0.413 250-02.625-375
2.750 3.250 0.250 0.275 3.250 3.249 2.750 2.750 2.751 3.250 250-02.750
0.375 0.413 250-02.750-375
2.875 3.375 0.250 0.275 3.375 3.374 2.875 2.875 2.876 3.375 250-02.875
0.375 0.413 250-02.875-375
3.000 3.500 0.250 0.275 3.500 3.499 3.000 3.000 3.001 3.500 250-03.000
0.375 0.413 250-03.000-375
3.125 3.625 0.250 0.275 3.625 3.624 3.125 3.125 3.126 3.625 250-03.125
0.375 0.413 250-03.125-375
3.250 3.750 0.250 0.275 3.750 3.749 3.250 3.250 3.251 3.750 250-03.250
0.375 0.413 250-03.250-375
3.375 3.875 0.250 0.275 3.875 3.874 3.375 3.375 3.376 3.875 250-03.375
0.375 0.413 250-03.375-375
3.500 4.000 0.250 0.275 4.000 3.999 3.500 3.500 3.501 4.000 250-03 500
0.375 0.413 250-03.500-375
3.625 4125 0.250 0.275 4125 4124 3.625 3.625 3.626 4125 250-03.625
0.375 0.413 250-03.625-375
3.750 4.250 0.250 0.275 4.250 4.249 3.750 3.750 3.751 4.250 250-03-750
0.375 0.413 250-03.750-375
4.000 4.500 0.250 0.275 4.500 4.499 4.000 4.000 4.001 4.500 250-04.000
0.562 0.619 250-04.000-562
4125 4.625 0.250 0.275 4.625 4.624 4125 4125 4126 4.625 250-04.125
0.562 0.619 250-04.125-562
4.250 4.750 0.250 0.275 4.750 4.749 4.250 4.250 4.251 4.750 250-04.250
0.562 0.619 250-04.250-562
4.375 4.875 0.250 0.275 4.875 4.874 4375 4.375 4376 4.875 250-04.375
0.562 0.619 250-04.375-562
4.500 5.000 0.250 0.275 5.000 4.999 4.500 4.500 4.501 5.000 250-04.500
0.562 0.619 250-04.500-562
4.625 5.125 0.250 0.275 5.125 5124 4.625 4.625 4.626 5.125 250-04.625
0.562 0.619 250-04.625-562
4.750 5.250 0.250 0.275 5.250 5.249 4.750 4.750 4.751 5.250 250-04.750
0.562 0.619 250-04.750-562
4.875 5.375 0.250 0.275 5.375 5374 4.875 4.875 4.876 5375 250-04.875
0.562 0.619 250-04.875-562
5.000 5.500 0.250 0.275 5.500 5.499 5.000 5.000 5.001 5.500 250-05.000
0.562 0.619 250-05.000-562
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Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D Dl d1 d2 d3 D2
+0.010/-0 +0.003/-0 +0/-0.002 +0/-0.004 +0/-0.002 +0.003/-0 +0.004/-0
in. in. in. in. in. -
0.312 2.250 2.875 0.312 0.344 2.875 2.873 2.250 2.250 2.252 2.875 312-02.250
0.500 0.550 312-02.250-500
2.375 3.000 0.312 0.344 3.000 2.998 2.375 2.375 2.377 3.000 312-02.375
0.500 0.550 312-02.375-500
2.500 3.125 0.312 0.344 3.125 3.123 2.500 2.500 2.502 3.125 312-02.500
0.500 0.550 312-02.500-500
2.625 3.250 0.312 0.344 3.250 3.248 2.625 2.625 2.627 3.250 312-02.625
0.500 0.550 312-02.625-500
2.750 3.375 0.312 0.344 3.375 3.373 2.750 2.750 2.752 3.375 312-02.750
0.500 0.550 312-02.750-500
2.875 3.500 0.312 0.344 3.500 3.498 2.875 2.875 2.877 3.500 312-02.875
0.500 0.550 312-02.875-500
3.000 3.625 0.312 0.344 3.625 3.623 3.000 3.000 3.002 3.625 312-03.000
0.500 0.550 312-03.000-500
3.125 3.750 0.312 0.344 3.750 3.748 3.125 3.125 3.127 3.750 312-03.125
0.500 0.550 312-03.125-500
3.250 3.875 0.312 0.344 3.875 3.873 3.250 3.250 3.252 3.875 312-03.250
0.500 0.550 312-03.250-500
3.375 4.000 0.312 0.344 4,000 3.998 3.375 3.375 3.377 4.000 312-03.375
0.500 0.550 312-03.375-500
3.500 4125 0.312 0.344 4125 4123 3.500 3.500 3.502 4125 312-03.500
0.500 0.550 312-03.500-500
3.625 4.250 0.312 0.344 4.250 4.2.48 3.625 3.625 3.627 4.250 312-03.625
0.500 0.550 312-03.625-500
3.750 4.375 0.312 0.344 4.375 4373 3.750 3.750 3.752 4375 312-03.750
0.500 0.550 312-03.750-500
3.875 4.500 0.312 0.344 4.500 4.498 3.875 3.875 3.877 4.500 312-03.875
0.562 0.619 312-03.875-500
4.000 4.625 0.312 0.344 4.625 4.623 4.000 4.000 4.002 4.625 312-04.000
0.562 0.619 312-04.000-562
4125 4.750 0.312 0.344 4.750 4,748 4,125 4125 4127 4,750 312-04.125
0.562 0.619 312-04.125-562
4.250 4.875 0.312 0.344 4.875 4.873 4.250 4.250 4.252 4.875 312-04.250
0.562 0.619 312-04.250-562
4.375 5.000 0.312 0.344 5.000 4.998 4.375 4.375 4377 5.000 312-04.375
0.562 0.619 312-04.375-562
4.500 5.125 0.312 0.344 5.125 5.123 4.500 4.500 4.502 5.125 312-04.500
0.625 0.688 312-04.500-625
4.625 5.250 0.312 0.344 5.250 5.248 4.625 4.625 4.627 5.250 312-04.625
0.625 0.688 312-04.625-625
4.750 5.375 0.312 0.344 5.375 5.373 4,750 4.750 4.752 5.375 312-04.750
0.625 0.688 312-04.750-625
4.875 5.500 0.312 0.344 5.500 5.498 4.875 4.875 4.877 5.500 312-04.875
0.625 0.688 312-04.875-625
5.000 5.625 0.312 0.344 5.625 5.623 5.000 5.000 5.002 5.625 312-05.000
0.625 0.688 312-05.000-625
5.125 5.750 0.312 0.344 5.750 5.748 5.125 5.125 5.127 5.750 312-05.125
0.625 0.688 312-05.125-625
5.250 5.875 0.312 0.344 5.875 5.873 5.250 5.250 5.252 5.875 312-05.250
0.625 0.688 312-05.250-625
5375 6.000 0.312 0.344 6.000 5.998 5.375 5.375 5377 6.000 312-05.375
0.625 0.688 312-05.375-625
5.500 5.125 0.312 0.344 6.125 6.123 5.500 5.500 5.502 6.125 312-05.500
0.625 0.688 312-05.500-625
5.625 6.250 0.312 0.344 6.250 6.248 5.625 5.625 5.627 6.250 312-05.625
0.625 0.688 312-05.625-625
5.750 6.375 0.312 0.344 6.375 6.373 5.750 5.750 5.752 6.375 312-05.750
0.625 0.688 312-05.750-625
5.875 6.500 0.312 0.344 6.500 6.498 5.875 5.875 5.877 6.500 312-05.875
0.625 0.688 312-05.875-625
6.000 6.625 0.312 0.344 6.625 6.623 6.000 6.000 6.002 6.625 312-06.000
0.625 0.688 312-06.000-625
6.125 6.750 0.312 0.344 6.750 6.748 6.125 6.125 6.127 6.750 312-06.125
0.625 0.688 312-06.125-625
6.250 6.875 0.312 0.344 6.875 6.873 6.250 6.250 6.252 6.875 312-06.250
0.625 0.688 312-06.250-625
6.375 7.000 0.312 0.344 7.000 6.998 6.375 6.375 6.377 7.000 312-06.375
0.625 0.688 312-06.375-625
6.500 7.125 0.312 0.344 7.125 7.123 6.500 6.500 6.502 7.125 312-06.500
0.625 0.688 312-06.500-625
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Polyurethane U cups and rod seals - inch sizes
c 0.375in.

DD;dq d, d3 D;

Il

Extrusion Gap Extrusion Gap
(= page 16) (= page 16)
Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D D1 d1 d2 d3 D2
+0.010/-0 +0.004/-0 +0/-0.002 +0/-0.003 +0/-0.002 +0.004/-0 +0.005/-0
in. in. in. in. in. -
0.375 3.000 3.750 0.375 0.413 3.750 3.748 3.000 3.000 3.002 3.750 375-03.000
0.625 0.688 375-03.000-625
3.125 3.875 0.375 0.413 3.875 3.873 3.125 3.125 3.127 3.875 375-03.125
0.625 0.688 375-03.125-625
3.250 4.000 0.375 0.413 4.000 3.998 3.250 3.250 3.252 4.000 375-03.250
0.625 0.688 375-03.250-625
3.375 4125 0.375 0.413 4125 4123 3.375 3.375 3.377 4125 375-03.375
0.625 0.688 375-03.375-625
3.500 4.250 0.375 0.413 4.250 4.248 3.500 3.500 3.502 4.250 375-03.500
0.625 0.688 375-03.500-625
3.625 4.375 0.375 0.413 4.375 4.373 3.625 3.625 3.627 4.375 375-03.625
0.625 0.688 375-03.625-625
3.750 4.500 0.375 0.413 4.500 4.498 3.750 3.750 3.752 4.500 375-03.750
0.625 0.688 375-03.750-625
3.875 4.625 0.375 0.413 4.625 4.623 3.875 3.875 3.877 4.625 375-03.875
0.625 0.688 375-03.875-625
4.000 4.750 0.375 0.413 4.750 4.748 4.000 4.000 4.002 4.750 375-04.000
0.625 0.688 375-04.000-625
4125 4.875 0.375 0.413 4.875 4.873 4125 4125 4127 4.875 375-04.125
0.625 0.688 375-04.125-625
4.250 5.000 0.375 0.413 5.000 4.998 4.250 4.250 4.252 5.000 375-04.250
0.625 0.688 375-04.250-625
4.375 5.125 0.375 0.413 5.125 5123 4.375 4.375 4377 5.125 375-04.375
0.625 0.688 375-04.375-625
4.500 5.250 0.375 0.413 5.250 5.248 4.500 4.500 4.502 5.250 375-04.500
0.625 0.688 375-04.500-625
4.625 5.375 0.375 0.413 5.375 5373 4.625 4.625 4.627 5375 375-04.625
0.625 0.688 375-04.625-625
4.750 5.500 0.375 0.413 5.500 5.498 4.750 4.750 4.752 5.500 375-04.750
0.625 0.688 375-04.750-625
4.875 5.625 0.375 0.413 5.625 5.623 4.875 4.875 4.877 5.625 375-04.875
0.625 0.688 375-04.875-625
5.000 5.750 0.375 0.413 5.750 5.748 5.000 5.000 5.002 5.750 375-05.000
0.625 0.688 375-05.000-625
5.125 5.875 0.375 0.413 5.875 5.873 5.125 5.125 5.127 5.875 375-05.125
0.625 0.688 375-05.125-625
5.250 6.000 0.375 0.413 6.000 5.998 5.250 5.250 5.252 6.000 375-05.250
0.625 0.688 375-05.250-625
5.375 6.125 0.375 0.413 6.125 6.123 5.375 5.375 5.377 6.125 375-05.375
0.625 0.688 375-05.375-625
5.500 6.250 0.375 0.413 6.250 6.248 5.500 5.500 5.502 6.250 375-05.500
0.625 0.688 375-05.500-625
5.625 6.375 0.375 0.413 6.375 6.373 5.625 5.625 5.627 6.375 375-05.625
0.625 0.688 375-05.625-625
5.750 6.500 0.375 0.413 6.500 6.498 5.750 5.750 5.752 6.500 375-05.750
0.625 0.688 275-05.750-625
5.875 6.625 0.375 0.413 6.625 6.623 5.875 5.875 5.877 6.625 375-05.875
0.625 0.688 375-05.875-625
6.000 6.750 0.375 0.413 6.750 6.748 6.000 6.000 6.002 6.750 375-06.000
0.625 0.688 375-06.000-625
6.250 7.000 0.375 0.413 7.000 6.998 6.250 6.250 6.252 7.000 375-06.250
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Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D Dl d1 d2 d3 D2
+0.010/-0 +0.004/-0 +0/-0.002 +0/-0.003 +0/-0.002 +0.004/-0 +0.005/-0
in. in. in. in. in. -
0.625 0.688 375-06.250-625
6.500 7.250 0.375 0.413 7.250 7.248 6.500 6.500 6.502 7.250 375-06.500
0.625 0.688 375-06.500-625
6.750 7.500 0.375 0.413 7.500 7.498 6.750 6.750 6.752 7.500 375-06.750
0.625 0.688 375-06.750-625
7.000 7.750 0.375 0.413 7.750 7.748 7.000 7.000 7.002 7.750 375-07.000
0.625 0.688 375-07.000-625
7.250 8.000 0.375 0.413 8.000 7.998 7.250 7.250 7.252 8.000 375-07.250
0.625 0.688 375-07.250-625
7.500 8.250 0.375 0.413 8.250 8.248 7.500 7.500 7.502 8.250 375-07.500
0.625 0.688 375-07.500-625
7.750 8.500 0.375 0.413 8.500 8.498 7.750 7.750 7.752 8.500 375-07.750
0.625 0.688 375-07.750-625
8.000 8.750 0.375 0.413 8.750 8.748 8.000 8.000 8.002 8.750 375-08.000
0.625 0.688 375-08.000-625
8.250 9.000 0.375 0.413 9.000 8.998 8.250 8.250 8.252 9.000 375-08.250
0.625 0.688 375-08.250-625
8.500 9.250 0.375 0.413 9.250 9.248 8.500 8.500 8.502 9.250 375-08.500
0.625 0.688 375-08.500-625
8.750 9.500 0.375 0.413 9.500 9.498 8.750 8.750 8.752 9.500 375-08.750
0.625 0.688 375-08.750-625
9.000 9.750 0.375 0.413 9.750 9.748 9.000 9.000 9.002 9.750 375-09.000
0.625 0.688 375-09.000-625
9.250 10.000 0.375 0.413 10.000 9.998 9.250 9.250 9.252 10.000 375-09.250
0.625 0.688 375-09.250-625
9.500 10.250 0.375 0.413 10.250 10.248 9.500 9.500 9.502 10.250 375-09.500
0.625 0.688 375-09.500-625
9.750 10.500 0.375 0.413 10.500 10.498 9.750 9.750 9.752 10.500 375-09.750
0.625 0.688 375-09.750-625
10.000 10.750 0375 0.413 10.750 10.748 10.000 10.000 10.002 10.750 375-10.000
0.625 0.688 375-10.000-625
10.250 11.000 0375 0.413 11.000 10.998 10.250 10.250 10.252 11.000 375-10.250
0.625 0.688 375-10.250-625
10.500 11.250 0375 0.413 11.250 11.248 10.500 10.500 10.502 11.250 375-10.500
0.625 0.688 375-10.500-625
10.750 11.500 0375 0.413 11.500 11.498 10.750 10.750 10.752 11.500 375-10.750
0.625 0.688 375-10.750-625
11.000 11.750 0375 0.413 11.750 11.748 11.000 11.000 11.002 11.750 375-11.000
0.625 0.688 375-11.000-625
11.250 12.000 0375 0.413 12.000 11.998 11.250 11.250 11.252 12.000 375-11.250
0.625 0.688 375-11.250-625
11.500 12.250 0375 0.413 12.250 12.248 11.500 11.500 11.502 12.250 375-11.500
0.625 0.688 375-11.500-625
11.750 12,500 0375 0.413 12.500 12.498 11.750 11.750 11.752 12.500 375-11.750
0.625 0.688 375-11.750-625
12.000 12.750 0375 0.413 12.750 12.748 12.000 12.000 12.002 12.750 375-12.000
0.625 0.688 375-12.000-625
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Polyurethane U cups and rod seals - inch sizes
c 0.500 in.

DD;dq d, d3 D;

Il

Extrusion Gap Extrusion Gap
(= page 16) (= page 16)
Cross Nominal dimensions Dimensions Part number
section Rod Gland Depth Groove Piston application Rod application
width diameter diameter depth Bore Piston Groove Rod Throat Groove
C d D b B D D1 d1 d2 d3 D2
+0.010/-0 +0.005/-0 +0/-0.003 +0/-0.007 +0/-0.003 +0.005/-0 +0.007/-0
in. in. in. in. in. -
0.500 6.000 7.000 0.500 0.550 7.000 6.998 6.000 6.000 6.002 7.000 500-06.000
0.750 0.825 500-06.000-750
6.250 7.250 0.500 0.550 7.250 7.248 6.250 6.250 6.252 7.250 500-06.250
0.750 0.825 500-06.250-750
6.500 7.500 0.500 0.550 7.500 7.498 6.500 6.500 6.502 7.500 500-06.500
0.750 0.825 500-06.500-750
6.750 7.750 0.500 0.550 7.750 7.748 6.750 6.750 6.752 7.750 500-06.750
0.750 0.825 500-06.750-750
7.000 8.000 0.500 0.550 8.000 7.998 7.000 7.000 7.002 8.000 500-07.000
0.750 0.825 500-07.000-750
7.250 8.250 0.500 0.550 8.250 8.248 7.250 7.250 7.252 8.250 500-07.250
0.750 0.825 500-07.250-750
7.500 8.500 0.500 0.550 8.500 8.498 7.500 7.500 7.502 8.500 500-07.500
0.750 0.825 500-07.500-750
7.750 8.750 0.500 0.550 8.750 8.748 7.750 7.750 7.752 8.750 500-07.750
0.750 0.825 500-07.750-750
8.000 9.000 0.500 0.550 9.000 8.998 8.000 8.000 8.002 9.000 500-08.000
0.750 0.825 500-08.000-750
8.250 9.250 0.500 0.550 9.250 9.248 8.250 8.250 8.252 9.250 500-08.250
0.750 0.825 500-08.250-750
8.500 9.500 0.500 0.550 9.500 9.498 8.500 8.500 8.502 9.500 500-08.500
0.750 0.825 500-08.500-750
8.750 9.750 0.500 0.550 9.750 9.748 8.750 8.750 8.752 9.750 500-08.750
0.750 0.825 500-08.750-750
9.000 10.000 0.500 0.550 10.000 9.998 9.000 9.000 9.002 10.000 500-09.000
0.750 0.825 500-09.000-750
9.250 10.250  0.500 0.550 10.250 10.248 9.250 9.250 9.252 10.250 500-09.250
0.750 0.825 500-09.250-750
9.500 10.500 0.500 0.550 10.500 10.498 9.500 9.500 9.502 10.500 500-09.500
0.750 0.825 500-09.500-750
9.750 10.750  0.500 0.550 10.750 10.748 9.750 9.750 9.752 10.750 500-09.750
0.750 0.825 500-09.750-750
10.000 11.000 0.500 0.550 11.000 10.998 10.000 10.000 10.002 11.000 500-10.000
0.750 0.825 500-10.000-750
10.500 11.500 0.500 0.550 11.500 11.498 10.500 10.500 10.502 11.500 500-10.500
0.750 0.825 500-10.500-750
11.000 12.000 0.500 0.550 12.000 11.998 11.000 11.000 11.002 12.000 500-11.000
0.750 0.825 500-11.000-750
11.500 12.500 0.500 0.550 12.500 12.498 11.500 11.500 11.502 12.500 500-11.500
0.750 0.825 500-11.500-750
12.000 13.000 0.500 0.550 13.000 12.998 12.000 12.000 12.002 13.000 500-12.000
0.750 0.825 500-12.000-750
12,500 13.500 0.500 0.550 13.500 13.498 12.500 12.500 12.502 13.500 500-12.500
0.750 0.825 500-12.500-750
13.000 14.000 0.500 0.550 14.000 13.998 13.000 13.000 13.002 14.000 500-13.000
0.750 0.825 500-13.000-750
13.500 14.500 0.500 0.550 14.500 14.498 13.500 13.500 13.502 14.500 500-13.500
0.750 0.825 500-13.500-750
14.000 15.000 0.500 0.550 15.000 14.998 14.000 14.000 14.002 15.000 500-14.000
0.750 0.825 500-14.000-750
14500 15.500 0.500 0.550 15.500 15.498 14.500 14.500 14.502 15.500 500-14.500
0.750 0.825 500-14.500-750
15.000 16.000 0.500 0.550 16.000 15.998 15.000 15.000 15.002 16.000 500-15.000
0.750 0.825 500-15.000-750
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Buffer seals

Part number descriptions

Metric example

Metric-sized buffer seals are designated by
MPS at the start of the part number followed
by rod diameter, outside groove diameter,
groove height and then buffer seal type.

MPS-050-065,1-06,3-R

Inch example

Inch-sized buffer seals are designated by
buffer seal style, series and then inside
diameter.

R201000

Position

Buffer seals are positioned inboard from the
rod seal, protecting the primary rod seal from
pressure spikes that may occur in the system,
preventing possible extrusion damage to the
primary seal.

Product tables

See page 28 for metric sized and page 30
for inch sized products.

akF

R RS
Operational range

R style buffer seal - High duty cycle
Pressure: 700 bar max (10 000 psi max)
Temperature: —54 to +200 °C (65 to +392 °F)
Velocity: 1,0 m/s max (3 ft./s max)
Surface finish: R,0,1 to 0,4 um (4 to 16 pin.)
RS style buffer seal — High duty cycle
Pressure: 700 bar max (10 000 psi max)
Temperature: —54 to +200 °C (65 to +392 °F)
Velocity: 1,0 m/s max (3 ft./s max)
Surface finish: R,0,1 to 0,4 um (4 to 16 pin.)
RB style buffer seal — High duty cycle
Pressure: 700 bar max (10 000 psi max)
Temperature: —54 to +120 °C (65 to +248 °F)
Velocity: 1,0 m/s max (3 ft./s max)
Surface finish: R,0,1 to 0,4 um (4 to 16 pin.)

RB

Recommended material

741 — 40% bronze filled PTFE
A-8501 nitrile
Customer supplied O-ring required

741 - 40% bronze filled PTFE
A-8501 nitrile

U-1023 HP Lubrithane
U-1027 EXHP Lubrithane
Nylon anti-extrusion device

Gland dimensions for all inch size Buffer Seal styles for rod applications

Rod diameter Suggested Groove Groove Groove Cross section size
dq diametrical tolerances ~ diametrical tolerances width  depth

in. Series

0.31 1.5 +0.000/-0.002 +0.003 /-0.000 0126 0149 1

0.50 2.5 +0.000/-0.003 +0.004 /-0.000 0166 0.212 2

1.0 8.0 +0.000/-0.004 +0.005 /-0.000 0.247 0308 3

425 12 +0.000/-0.005 +0.006 /-0.000 0320 0.415 4

E — Maximum diametrical clearance

Series Material
for R-style

1 741
2 741
3 741
4 741
for RB style

3 741
4 741
for RS style

3 741
4 741
3 707
4 707

* Consult SKF Polyseal

1000

0.018
0.024
0.030
0.040

0.030
0.040

0.030
0.040
0.040
0.046

psi 3000 psi 5000 psi > 5000 psi

0.016
0.018
0.024
0.030

0.022
0.028

0.024
0.030
0.030
0.036

0.008
0.009
0.018
0.024

* % X o

*

0.018
0.016

*

0.018
0.024
0.024
0.030

R



Buffer seals — metric sizes

d; 10 -350 mm
B 82; Tmax = 0,38-0,89 mm
0,8 R,
h m 0,1-0,4 R,
d4(f8)  D(H9)
R RS RB
Dimensions Designation* Dimensions Designation*
dq D B dq D B
mm - mm -
10 17,3 3,2 MPS-010-17,3-03,2-* 105 120,1 6,3 MPS-105-120,1-06,3-*
120,5 6,3 MPS-105-120,5-06,3-*
15 22,3 3,2 MPS-015-22,3-03,2-*
110 1251 6,3 MPS-110-125,1-06,3-*
18 25,3 3,2 MPS-018-25,3-03,2-* 125,5 6,3 MPS-110-125,5-06,3-*
20 27,3 3,2 MPS-020-27,3-03,2-* 115 130,1 6,3 MPS-115-130,1-06,3-*
30,7 4,2 MPS-020-30,7-04,2-* 130,5 6,3 MPS-115-130,5-06,3-*
25 35,7 4,2 MPS-025-35,7-04,2-* 120 1351 6,3 MPS-120-135,1-06,3-*
30 40,7 4,2 MPS-030-40,7-04,2-* 125 1401 6,3 MPS-125-140,1-06,3-*
140,5 6,3 MPS-125-140,5-06,3-*
36 46,7 4,2 MPS-036-46,7-04,2-*
130 1451 6,3 MPS-130-145,1-06,3-*
40 55,1 6,3 MPS-040-55,1-06,3-* 1455 6,3 MPS—130—145,5 06,3-*
45 60,1 6,3 MPS-045-60,1-06,3-* 135 150,1 6,3 MPS-135-150,1-06,3-*
150,5 6,3 MPS-135-150,5-06,3-*
50 60,7 4,2 MPS-050-60,7-04,2-*
65,1 6,3 MPS-050-65,1-06,3-* 140 155,1 6,3 MPS-140-155,1-06,3-*
155,5 6,3 MPS-140-155,5-06,3-*
55 70,1 6,3 MPS-055-70,1-06,3-*
150 165,1 6,3 MPS-150-165,1-06,3-*
60 751 6,3 MPS-060-75,1-06,3-* 165,5 6,3 MPS-150-165,5-06,3-*
63 781 6,3 MPS-063-78,1-06,3-* 160 1751 6,3 MPS-160-175,1-06,3-*
1755 6,3 MPS-160-175,5-06,3-*
65 80,1 6,3 MPS-065-80,1-06,3-*
170 185,1 6,3 MPS-170-185,1-06,3-*
70 85,1 6,3 MPS-070-85,1-06,3-* 185,5 6,3 MPS-170-185,5-06,3-*
85,5 6,3 MPS-070-85,5-06,3-*
180 1951 6,3 MPS-180-195,1-06,3-*
75 90,1 6,3 MPS-075-90,1-06,3-* 195,5 6,3 MPS-180-195,5-06,3-*
90,5 6,3 MPS-075-90,5-06,3-*
190 205,1 6,3 MPS-190-205,1-06,3-*
80 95,1 6,3 MPS-080-95,1-06,3-* 205,5 6,3 MPS-190-205,5-06,3-*
95,5 6,3 MPS-080-95,5-06,3-*
200 220,5 8,1 MPS-200-220,5-08,1-*
85 100,1 6,3 MPS-085-100,1-06,3-* 221 8,1 MPS-200-221-08,0-*
100,5 6,3 MPS-085-100,5-06,3-*
210 230,5 8,1 MPS-210-230,5-08,1-*
90 105,1 6,3 MPS-090-105,1-06,3-* 231 8,1 MPS-210-231-08,0-*
105,5 6,3 MPS-090-105,5-06,3-*
220 240,5 8,1 MPS-220-240,5-08,1-*
95 1101 6,3 MPS-095-110,1-06,3-*
1105 6,3 MPS-095-110,5-06,3-* 230 250,5 8,1 MPS-230-250,5-08,1-*
100 1151 6,3 MPS-100-115,1-06,3-* 240 260,5 8,1 MPS-240-260,5-08,1-*
1155 6,3 MPS-100-115,5-06,3-*
250 270,5 8,1 MPS-250-270,5-08,1-*

* R, RS or RB, depending on style.
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Dimensions

Designation*

d D B
mm -

260 284 8,1 MPS-260-284-08,1-*
270 294 8.1 MPS-270-294-08,1-*
280 304 8,1 MPS-280-304-08,1-*
290 314 8.1 MPS-290-314-08,1-*
300 324 8,1 MPS-300-324-08,1-*
310 334 8.1 MPS-310-334-08,1-*
320 344 8,1 MPS-320-344-08,1-*
330 354 8.1 MPS-330-354-08,1-*
340 364 8,1 MPS-340-364-08,1-*
350 374 8.1 MPS-350-374-08,1-*
akF
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Buffer seals — inch sizes
dq 1.000-16.000 in

RS

RB

0.010

$‘BU 0 1 =0.015t00.035

4-12R,

~

|

dy  D=dqs+(2L)

|

L

E = maximum extrusion gap.
Largest gap permitted by
tolerances and eccentricity.

B = groove.

L = groove width.

See page 27.

Rod diameter

Designations

dq R style O-ring for
R style RB style RS style
in. -
1.000 R101000 OR-122
R201000 OR-217
1.250 R101250 OR-126
R201250 OR-221
1.500 R101500 OR-130
R201500 OR-223
R301500 OR-327
1.750 R201750 OR-225
R301750 OR-329
2.000 R202000 OR-227
R302000 OR-331
2.250 R202250 OR-229
R302250 OR-333
2.500 R202500 OR-231
R302500 OR-335 RB302500 RS302500
2.750 R202750 OR-233
R302750 OR-337 RB302750 RS302750
3.000 R203000 OR-235
R303000 OR-339 RB303000 RS303000
3.250 R303250 OR-341 RB303250 RS303250
3.500 R303500 OR-343 RB303500 RS303500
3.750 R303750 OR-345 RB303750 RS303750
4.000 R304000 OR-347 RB304000 RS304000
R404000 OR-424 RB404000 RS404000
4.250 R304250 OR-349 RB304250 RS304250
R404250 OR-426 RB404250 RS404250
4.500 R304500 OR-351 RB304500 RS304500
R404500 OR-428 RB404500 RS404500
4.750 R304750 OR-353 RB304750 RS304750
R404750 OR-430 RB404750 RS404750
5.000 R305000 OR-355 RB305000 RS305000
R405000 OR-432 RB405000 RS405000
5.250 R305250 OR-357 RB305250 RS305250
R405250 OR-434 RB405250 RS405250
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Rod diameter

Designations

dq R style O-ring for
R style RB style RS style
in. -
5.500 R305500 OR-359 RB305500 RS305500
R405500 OR-436 RB405500 RS405500
5.750 R305750 OR-361 RB305750 RS305750
R405750 OR-437 RB405750 RS405750
6.000 R306000 OR-362 RB306000 RS306000
R406000 OR-438 RB406000 RS406000
6.250 R306250 OR-363 RB306250 RS306250
R406250 OR-439 RB406250 RS406250
6.500 R306500 OR-364 RB306500 RS306500
R406500 OR-440 RB406500 RS406500
6.750 R306750 OR-365 RB306750 RS306750
R406750 OR-441 RB406750 RS406750
7.000 R307000 OR-366 RB307000 RS307000
R407000 OR-442 RB407000 RS407000
7.250 R307250 OR-367 RB307250 RS307250
R407250 OR-443 RB407250 RS407250
7.500 R307500 OR-368 RB307500 RS307500
R407500 OR-444 RB407500 RS407500
7.750 R307750 OR-369 RB307750 RS307750
R407750 OR-445 RB407750 RS407750
8.000 R308000 OR-370 RB308000 RS308000
R408000 OR-445 RB408000 RS408000
8.500 R408500 OR-446 RS408500
9.000 R409000 OR-447 RS409000
9.500 R409500 OR-448 RS409500
10.000 R410000 OR-449 RS410000
10.500 R410500 OR-450 RS410500
11.000 R411000 OR-451 RS411000
11.500 R411500 OR-452 RS411500
12.000 R412000 OR-453 RS412000
12.500 RS412500
13.000 RS413000
13.500 RS413500
14.000 RS414000
14.500 RS414500
15.000 RS415000
15.500 RS415500
16.000 RS416000
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Spectraseal

Spectraseals are engineered plastic seals
incorporating a metallic spring, which loads
the seal lips against the mating hardware,
creating a seal. The spring also allows the seal
to follow minor eccentricity and compensates
for seal lip wear in dynamic applications.
Spectraseals are normally used in single act-
ing applications and should be oriented with
the spring cavity toward the pressure side.
Pressure from the media being sealed pro-
vides an additional sealing force as it acts
upon the sealing lips. The seal jacket is pro-
duced from a filled PTFE material or other
plastic materials such as PEEK, UHMWPE,
Acetal or Nylon.

Spectraseals are typically used in applica-
tions where conventional elastomer seals are
not acceptable due to application conditions
such as:

e Media compatibility

¢ Friction sensitive applications

¢ Dynamic sealing of abrasive or
non-lubricating media

e Temperature extremes: —267 to +287 °C
(450 to +550 °F)

e High surface speeds

e High PV rates (Pressure x Velocity)

e Explosive decompression

Application conditions determine seal
material selection and seal lip style. In static
applications, a soft material such as unfilled
PTFE is used for optimum sealability. In
dynamic applications, harder materials that
have better wear resistance are recommend-
ed. Different seal lip styles are offered to
address specific applications and various
media that are sealed. If you have further
guestions or would like to review your specific
application with one of our design engineers,
please contact the SKF Polyseal engineering
department.

The part numbering system allows you to
specify a specific seal height as long as it
meets the minimum height requirements
provided in column B and B4.
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Metric part number description

MSS-X-B-03,18-063,5-04,06-A-776

MSS X B 03,18 063,5 04,06 A 776
Metric ID 0D Gland Rod or Seal Spring Seal
Spectraseal lip lip cross gland height material  jacket

style style section  diameter W dim.

L dim.

Spring material
Spring type 301 Stainless Elgiloy
Cantilever *(A) **(B)
Helical wound **(D)

; While stainless steel 301 and 17-7 PH are suitable for most applications,
Elgiloy, which is a cobalt nickel alloy, is a premium grade material. This material offers improved load deflection
properties and chemical resistance. Elgiloy meets the requirements of NACE (National Association of Corrosion

Engineers).

Columns B and B4 provide typical gland
heights and corresponding seal heights. The
min. B and By dimensions can be used when
axial space is limited. This gland and seal
height should not be used at higher pressures
where seal extrusion would be a concern.
Standard B and B4 dimensions are similar to
the gland heights required for elastomer
0-rings. Heavy B and B4 dimensions are for
severe applications where high pressures and
high temperatures could cause excessive
extrusion of the seal (= pages 36 to 37).

Please consult with the SKF Polyseal engi-
neering department for design recommenda-
tions if your gland dimensions do not fit within
the possible cross-section range, or your
gland widths (B4) do not meet SKF Polyseal
minimum width requirements. A non-stand-
ard design could possibly be offered to fit your
existing gland dimensions.
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Seal lip styles
A (Cantilever spring / single radius)

B (Cantilever spring / beveled lip)

D (Cantilever spring / scraper lip)

S (Cantilever spring / double radius)

X (Cantilever spring / improved scraper lip)

H (Helical wound spring / radius lip)

W (Helical wound spring / scraper lip)

akF
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Advantages

Low wear rate. Oscillatory, slow rotary
applications. Radius lip reduces seal
lip damage during installation

Improved stability, preferred design
for dynamic sealing of gas/vapors.
Bevel lip reduces seal lip damage
during installation

Locks seal in to reduced glands.
Reduced probability of seal lip
hydroplaning. Low wear rate. Good
excluder for debris/contamination

Low wear rate. Redundant seal lip
design. Trapped fluid between contact
points provide added lubrication to
seal

Improved sealability over D style lip.
Preferred lip design for dynamic
sealing of abrasive media. Reduced
probability of seal lip hydroplaning

High load of helical wound spring
improves sealability. Suitable for
sealing cryogenic gases and fluids.
Radius lip reduces seal lip damage
during installation

High load of helical wound spring
improves sealability. Preferred lip
design for dynamic sealing or abrasive
media. Reduces probablity of seal lip
hydroplaning

Disadvantages

Should not be used for dynamic sealing
of abrasive media. May weep in high
speed reciprocating applications due

to seal lip hydroplaning

Should not be used for dynamic sealing
of abrasive media. May weep in high
speed reciprocating applications due to
seal lip hydroplaning

Requires good lead-in chamfer if
hardware is installed lip first. Possible
weepage of light fluids or gases

Should not be used for dynamic sealing
of abrasive media. May weep in high
speed reciprocating applications due to
seal lip hydroplaning

Requires good lead-in chamfer if
hardware is installed lip first. Lip design
must be used in combination with other
lip styles

Should not be used for dynamic sealing
of abrasive media. May weep in high
speed reciprocating applications due to
seal lip hydroplaning

Requires good lead-in chamfer if
hardware is installed lip first. Lip design
must be used in combination with
radius lip style
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High pressure can cause the seal jacket
material to flow into the extrusion gap in the
hardware resulting in distortion of the seal
causing leakage and/or premature seal failure.
Higher temperatures and dynamics increase
the possibility of extrusion. Increasing the heel
thickness behind the spring will prevent
extrusion in many cases.

For demanding applications, a backup ring
produced from a stronger material such as

Seal extrusion

Pressure

Extrusion
Extrusion gap Increased heel thickness Backup ring nylon, acetal or PEEK might be used to pre-
vent extrusion.
Rod seal extrusion Increased heel thickness Use of backup ring This table provides the maximum recom-

mended extrusion gaps for filled PTFE Spec-
traseals at various temperatures and pres-
sures. If your application exceeds these

Maximum extrusion gaps at various pressures and temperatures L. R
2L B - conditions, please consult with the SKF Poly-

Seal cross Temperature Extrusion gap seal engineering department for design
section 35bar  69bar 207 bar 345bar 517 bar 689 bar assistance.
max. max.

Extrusion gaps are based on standard seal
mm °C mm widths and the use of a filled PTFE for the
seal jacket material. When using unfilled
PTFE, gaps should be reduced to the next

1,60 95 015 013 008 005  * N , :
150 0,13 0,10 0,05 = = & higher pressure rating.
200 010 008  * > > >
260 0,08 0,05 * * * *
239 95 023 018 010 005 005 *
150 0,20 0,15 0,05 * * *
200 018 010 005  * > >
260 0,13 0,05 * * * *
3,18 95 0,30 0,25 0,13 0,08 0,05 *
150 0,28 0,20 0,08 0,05 * * Pressure
200 025 013 005  * * *
260 0,15 0,08 * * * *
4,78 95 0,46 0,41 0,15 0,10 0,08 0,05
150 0,43 0,30 0,10 0,05 0,05 *
200 033 018 005  * 5 *
260 0,20 0,10 * * * *
6,35 95 0,64 0,58 0,20 0,13 0,08 0,05
150 0,58 0,36 0,13 0,08 0,05 *
200 0,43 0,20 0,08 0,05 * * .
260 0,25 0,13 0,05 & & & Delta backup rings
Seal design for extreme pressures utilizing
e P pam delta ty.pe backup rings to bridge extrusion
gap. Axial force from the seal causes the taper
of the backup ring to load radially. This mini-
Rockwell hardness mizes the extrusion gap. Thls type of backup
ring is frequently used in high pressure piston
Velocity Hardness applications where there is a potential of cyl-
m/s <30RC 45RC 58RC inder growth. Delta backup rings are typcially
manufactured from high strength plastic
0to 0,25 AorB A, BorC A, BorC material such as nylon, acetal or PEEK.
0,26 to 0,50 A AorB A, BorC
0,51 and up A AorB AorB
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Spectraseal seal jacket compounds

Spectraloy Temperature rating

*Wear *Chemical *Mating

Compound features and recommended service

compound resistance resistance surface

number hardness
from to from to

_ °oC °F _ _ _ _

700 —268 +232 -450 +450 P E A Unfilled PTFE: Used predominately for static or slow speed/intermittent
service. Excellent for cryogenic service. FDA compliant.

716 268 +260 -450 +500 F E A 15% graphite filled PTFE: Very low coefficient of friction. Used in
low-pressure dynamic applications that are friction sensitive.

755 —268 +288 -450 +550 G G A Ekonol filled PTFE: Good wear resistance but is not abrasive against
non-hardened surfaces. Should not be used in steam applications.

756 —268 +288 -450 +550 E G A Polyimide filled PTFE: Excellent wear resistance but is not abrasive against
non-hardened surfaces. Should not be used in steam applications.

771 —268 +288 -450 +550 E G B Mineral moly filled PTFE: Excellent wear resistance. Typically used for
dynamic sealing at higher temperatures and pressures.

721 —268 +288 -450 +550 G G B Mineral filled PTFE: Filler is an FDA approved mineral. Used for sealing
food products at temperatures greater than 80 °C (176 °F).

734 —268 +288 -450 +550 G E B 10% carbon graphite filled PTFE: General-purpose material. Suitable for
dynamic sealing of steam and water.

702 —268 +288 —450 +550 E E C Glass, moly filled PTFE: Excellent wear and creep resistance at elevated
temperatures. Good abrasion resistance for sealing non-lubricated
media at high temperatures and pressures.

703 268 +288 —450 +550 E E C PPS, carbon and moly filled PTFE: Excellent wear rate in non-lubricated
service at high temperatures and pressures.

782 —268 +288 -450 +550 E E C Carbon fiber filled PTFE: Excellent wear and creep resistance at elevated
temperatures. Good abrasion resistance for sealing non-lubricated media
at elevated temperatures.

790 —268 +288 -450 +550 E E C Carbon fiber filled modified PTFE: Similar to #782 but modified polymer
improves wear and product surface finish. Good abrasion resistance for
sealing non-lubricated media at elevated temperatures.

711 —268 +288 -450 +550 E E C 25% carbon graphite filled PTFE: Similar to #734 but additional filler
improves wear, creep and extrusion resistance especially at elevated
temperatures.

741 —268 +288 -450 +550 E 2 B 40% bronze filled PTFE: Suited for high-speed dynamic sealing of
lubricating media. Should not be used for chemical service.

776 —-268 +80 -450 +176 E G A UHMWPE: FDA and USDA 3A approved. Best material for reciprocating
service in water or water-based fluids. Typically used for sealing food
products, paints, adhesives and resins. Excellent abrasion resistance.

745 -73  +288 -100 +550 G G B Unfilled PEEK: High strength material predominately used for anti-

* Material comparison: E = Excellent

akF

G=G6ood F=Fair P =Poor

extrusion devices. Suitable for sealing non-lubricating, viscous fluids from
ambient to 288 °C (550 °F).

35



Rod style gland
L 1.6-9.53in.

Extrusion gap

- B

¢b1

(- page 34) )3/09
— ——] i
J ([ [ < L < L
! f
Vd d %00 Dgoo
1 |
30\ -
J d I g ‘AL [
T~ T~
G, /
BB DD AA SS
R max = 0.13
Dimensions
Standard B1 Bq Bq B B B R dq T bq C,
L L min.* standard heavy** min.  standard heavy suggested
from to -0/+0.25 +0.13 max.  min.  max. dqsx -0/+0.13  min.

in.
1.6 1.40 216 - 239 3.79 - 2.03 3.28 025 381 89 0.05 0.20 0.51
2.39 218 2.79 3.18 356 4.65 2.74  3.07 4.06 030 635 140 0.05 0.25 0.76
3.18 2.82 313 3.78 475 5.97 330 414 5.23 038 7.62 200 0.05 0.38 1.02
4,78 3.76 5.77 488 714 8.48 427 630 7.52 051  12.07 500 0.08 0.56 1.27
6.35 5.79 7.95 732 953 12.07 6.48  8.46 10.74 0.89 25.40 1500 0.08 0.76 2.03
9.53 7.98 11.13 9.88 12.06 15.29 8.79 10.74 13.64 1.02  31.75 1500 010 1.02 2.54

Standard cross-sections are shown in column Std. L. Non-standard cross-sections should fit within the possible range shown in column L.
Column T shows tolerances for standard glands and non-standard glands.

* Minimum seal jacket axial length due to depth required for spring energized cavity.

** Greater heel axial thickness provides improved resistance to seal deformation into the extrusion gap.

*** For greater diameter considerations, please contact SKF Polyseal Engineering.
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Piston style gland

L 1.6-6.35in. Bi_
O Extrusion gap
(= page 34)
_ so O
— ——] 2 —
aloinmE
q4 d g [ [3 (O 7 i
3%*\*%
000 'T
dq7 Dooo
C2+r
< & & KK (e
[ P
max = 0.13
Dimensions
Standard 81 Bl 81 B B B R dl T b1 C2
L L min.  standard heavy min.  standard heavy suggested
from to -0/+0.25 +0.13 max.  min.  maxdqx -0/+0.13 min
in.
1.6 152 2.03 224 239 3.79 191 203 3.28 0.25 236 89 0.05 0.20 0.51
2.39 226 2.64 3.10 3.56 4.64 2.6 3.07 4.06 030 318 140 005 0.25 0.76
3.18 3.07 3.45 409 475 5.97 356 414 5.23 038 635 200 0.05 038 1.02
4,78 472 516 6.05 7.14 8.49 533 6.30 7.52 0.51 12.70 500 0.08 0.56 1.27
6.35 6.05 6.88 7.80 9.53 12.07 6.91 8.6 10.74 0.89  22.23 1500 0.08 0.76 2.03

* For greater diameter considerations, please contact SKF Polyseal Engineering.

akF
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Rod wipers

Press-fit wipers

Metal clad wipers (MC)

The wiper is rigid enough to handle the
toughest of scraping environments such as
dry/wet mud and ice, yet sensitive enough to
exclude fine dust and moisture. The MC series
contains a Lubrithane element encased in a
metal retainer, providing both a mechanical
bond because the Lubrithane overlaps a por-
tion of the retainer as well as a good chemical
bond. A high quality steel metal retaining ring
of the proper wall thickness provides ade-
guate strength for the various diameters.

Self cleaning wiper (SC)

Specifically designed lip keeps mud, cement
and other similar substances from hardening
in the wiper. The RL style wiper lip provides a
reduction in apparent and rod seal leakage
while maintaining equivalent ingression
resistance to a sharp lip wiper.

SH wiper

A one piece press-in type rod wiper designed
with a secondary U-Cup. The RL style wiper
lip provides a reduction in apparent and rod
seal leakage while maintaining equivalent
ingression resistance to a sharp lip wiper.

Part number description

Metric example

Metric-sized press-fit wipers are designated
by MPS at the start of the part number fol-
lowed by inside rod diameter, outside groove
diameter, groove height then press-fit wiper
style.

MPS-020-032-06,0-MC
Inch example
Inch-sized press-fit wipers are designated by

press-fit wiper style and then rod diameter.

MC-0500
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MC Wiper SH Wiper SC Wiper

Operational range Recommended materials

MC, SC and SH wiper

Temperature: —40to +120 °C (40 to +248 °F) U-1023 HP Lubrithane (= page 8)
Velocity: 1,0 m/s max (3 ft./s max) U-1003 Lubrithane 100 °C (212 °F)
Surface finish: R, 0,1 to 0,4 pm (4 to 16 in.) U-1029 Lubrithane (- page 8)

Product tables

See page 39 for metric sized and page 40
for inch sized products.
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Press-fit wipers —-metric sizes

dq 20-160 mm
0,25
Slight lead-in $‘ BO ‘« Mimax = 0,63 mm
chamfer
required ‘ 1,6 R,
Ehﬁ 01-04R,
|
dlL(fg) D(H8)
MC SH SC
Dimensions Designation*
dq D B
mm -
20 32 6 MPS-020-032-06-*
30 42 6 MPS-030-042-06-*
35 47 7 MPS-035-047-07-*
40 52 7 MPS-040-052-07-*
45 57 7 MPS-045-057-07-*
50 62 7 MPS-050-062-07-*
55 69 8 MPS-055-069-08-*
60 74 8 MPS-060-074-08-*
65 79 8 MPS-065-079-08-*
70 84 8 MPS-070-084-08-*
75 89 8 MPS-075-089-08-*
80 94 8 MPS-080-094-08-*
85 99 8 MPS-085-099-08-*
90 104 8 MPS-090-104-08-*
95 109 8 MPS-095-109-08-*
100 114 8 MPS-100-114-08-*
105 121 9 MPS-105-121-09-*
110 126 9 MPS-110-126-09-*
120 136 9 MPS-120-136-09-*
130 146 9 MPS-130-146-09-*
140 160 10 MPS-140-160-10-*
150 170 10 MPS-150-170-10-*
160 180 10 MPS-160-180-10-*

* MC, SH or SC, depending on style.

akF



Press-fit wipers — inch sizes
dq 0.500-6.750 in

0.015
—— =0.02
Slight lead-in ‘BO r Tmax = 0025
chamfer
required i ‘ i 64 Ry max
r dq D +0.001
MC SH SC
Dimensions Designation* Dimensions Designation*
dq D B dq D B
in - in -
0.500 1.000 0.250 *-0500
3.375 4.000 0312 *-3375
0.625 1.125 0.312 *-0625
3.500 4125 0312 *-3500
0.750 1.250 0312 *-0750
3.625 4.250 0.312 *-3625
0.875 1.375 0312 *-0875
3.750 4375 0312 *-3750
1.000 1.500 0312 *-1000
3.875 4.500 0312 *-3875
1.125 1.625 0.312 *-1125
4.000 4.625 0312 *-4000
1.250 1.750 0.312 *-1250
4,125 4.750 0.312 *-4125
1.375 1.875 0312 *-1375
4.250 4.875 0312 *-4250
1.500 2.000 0312 *-1500
4.375 5.000 0312 *-4375
1.625 2125 0.312 *-1625
4.500 5.125 0312 *-4500
1.750 2.250 0.312 *-1750
4.750 5.375 0312 *-4750
1.875 2.375 0312 *-1875
5.000 5.625 0312 *-5000
2.000 2.500 0312 *-2000
5.250 5.875 0312 *-5250
2.125 2.625 0.312 *-2125
5.500 6.125 0.375 *-5500
2.250 2.750 0.312 *-2250
5.750 6.375 0.375 *-5750
2.375 2.875 0312 *-2375
6.000 6.625 0.375 *-6000
2.500 3.000 0312 *-2500
6.750 7.375 0.375 *-6750
2.625 3.125 0.312 *-2625
2.750 3.250 0312 *-2750
2.875 3.375 0312 *-2875
3.000 3.500 0312 *-3000
3.125 3.750 0.312 *-3125
3.250 3.875 0312 *-3250

* MC, SH or SC, depending on style.
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Snap-in wipers

DT (slotted) wiper
This wiper is ideal for most applications
including contaminated environments.

DX Wiper

Used in applications with severe side deflec-
tions. Radius wiper lip reduces apparent rod
seal leakage with equivalent ingression resist-
ance to a sharp lip wiper. O-ring must be
installed for proper performance.

H Wiper

These are one-piece snap-in type rod wipers
designed for light duty applications. The
U-Cup portion of these wipers serves as a
secondary safeguard against leakage past the
primary rod seal. H Wipers are not pressure
seals.

DS wiper

The DS wiper has a slotted heel, which helps
vent backpressure. Raised portions on the
outside diameter provide improved outside
diameter ingression resistance.

Part number description

Metric example

Metric-sized snap-in wipers are designated
by MPS at the start of the part number fol-
lowed by inside rod diameter, outside groove
diameter, groove height and then snap-in
wiper style.

MPS-016-024-04,5-DT
Inch example
Inch-sized snap-in wipers are designated by

snap-in wiper style and then rod diameter.

DT-0500

Product tables

See page 42 for metric sized and page 43
for inch sized products.

akF

A & K 2

DT DX

Operational range

DT wiper — High duty cycle

U-1003 Lubrithane 100 °C (212 °F)
Temperature:
Velocity:

Rod surface finish:

1,0 m/s max (3 ft./s max)
R, 0,1 to 0,4 pm (4 to 16 pin.)

DX wiper — High duty cycle
Temperature:
Velocity:

Rod surface finish:

1,0 m/s max (3 ft./s max)
R, 0,1 to 0,4 pm (4 to 16 pin.)

H wiper — Medium duty cycle
Temperature:
Velocity:

Rod surface finish:

1,0 m/s max (3 ft./s max)
R, 0,1 to 0,4 pm (4 to 16 pin.)

DS wiper — High duty cycle
Temperature:
Velocity:

Rod surface finish:

1,0 m/s max (3 ft./s max)
R, 0,1 to 0,4 pm (4 to 16 pin.)

—40to +120 °C (-40 to +248 °F)

—40to +120 °C (=40 to +248 °F)

—40to +100 °C (=40 to +212 °F)

-40to +100 °C (-40 to +212 °F)

H DS

Recommended material

U-1023 HP Lubrithane

U-1003 Lubrithane

U-1004 Lubrithane

U-1003 Lubrithane

U-1003 Lubrithane

41



Snap-in wipers — metric sizes
dq 16 =145 mm g%

b:[ — | | ———
min </
- Tmax = 0,30

16R, \ \
1 0,1-0,4 R,
S
D(H8) Dy0° 4.(7)
| ]
DT DX H
Dimensions Designation* Dimensions Designation*
Rod Groove  Groove Shoulder Rod Groove Groove Shoulder
diameter diameter width  diameter diameter diameter width  diameter
dq D B Dy by dq D B Dy by
+0,25/-0  +0,10/-0 +0,25/-0  +0,10/-0
mm - mm -
16 24 5 20,3 2 MPS-016-024-04,5-* 80 90 7 85 3 MPS-080-090-06,0-*
18 26 5 22,3 2 MPS-018-026-04,5-* 85 95 7 90 3 MPS-085-095-06,0-*
20 28 5 24,3 2 MPS-020-028-04,5-* 90 100 7 95 3 MPS-090-100-06,0-*
22 30 5 26,3 2 MPS-022-030-04,5-* 95 105 7 100 3 MPS-095-105-06,0-*
22,4 30,4 5 26,7 2 MPS-22,4-30,4-04,5-* 100 110 7 105 3 MPS-100-110-06,0-*
25 33 5 29,3 2 MPS-025-033-04,5-* 112 122 7 117 3 MPS-112-122-06,0-*
28 36 5 32,3 2 MPS-028-036-04,5-* 125 138 8 132 3 MPS-140-153-07,0-*
30 38 6 34 2 MPS-030-038-05,0-* 140 153 8 147 3 MPS-140-153-07,0-*
31,5 39,5 6 35,5 2 MPS-31,5-39,5-05,0-* 145 158 8 152 3 MPS-145-158-07,0-*
32 40 6 36 2 MPS-032-040-05,0-*
35 43 6 39 2 MPS-035-043-05,0-*
35,5 43,5 6 39,5 2 MPS-35,5-43,5-05,0-*
36 44 6 40 2 MPS-036-044-05,0-*
40 48 6 44 2 MPS-040-048-05,0-*
45 53 6 49 2 MPS-045-053-05,0-*
50 58 6 54 2 MPS-050-058-05,0-*
55 63 6 59 2 MPS-055-063-05,0-*
56 64 6 60 2 MPS-056-064-05,0-*
60 68 6 64 2 MPS-060-068-05,0-*
63 71 6 67 2 MPS-063-071-05,0-*
65 73 6 69 2 MPS-065-073-05,0-*
70 80 7 75 3 MPS-070-080-06,0-*
71 81 7 76 3 MPS-071-081-06,0-*
75 85 7 80 3 MPS-075-085-06,0-*

* DT, DX or H, depending on style.
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Snap-in wipers — inch sizes

dq 0.250-13.000 in 0015

»‘B 0‘« P = 0.025

‘ ‘ 64 R, max
0.003 0.003
Do dg Do
DS DT DX
Dimensions Designation* Dimensions Designation*
Rod Groove Groove Shoulder Rod Groove Groove Shoulder
diameter diameter width diameter diameter diameter width diameter
dq D B Dy dq D B Dy
in - in -
0.250 0.497 0.124 0.410 *-0250 3.500 3.997 0.249 3.827 *-3500
0.313 0.560 0.124 0.475 *-0312 3.625 4122 0.249 3.952 *-3625
0.375 0.622 0.124 0.535 *-0375 3.750 4,247 0.249 4.077 *-3750
0.438 0.685 0.124 0.600 *-0437 3.875 4.372 0.249 4.202 *-3875
0.500 0.747 0.124 0.660 *-0500 4.000 4.497 0.249 4,327 *-4000
0.563 0.810 0.124 0.725 *-0562 4,125 4,622 0.249 4.452 *-4125
0.625 0.872 0.124 0.785 *-0625 4.250 4.747 0.249 4.577 *-4250
0.688 0.935 0.124 0.850 *-0687 4.375 4.872 0.249 4.702 *-4375
0.750 1.122 0.187 0.995 *-0750 4.500 5.247 0.374 4.993 *-4500
0.813 1.185 0.187 1.060 *-0812 4.625 5.372 0.374 5118 *-4625
0.875 1.247 0.187 1.120 *-0875 4.750 5.497 0.374 5.243 *-4750
0.938 1.310 0.187 1.185 *-0937 4.875 5.622 0.374 5.368 *-4875
0.100 1.372 0.187 1.245 *-1000 5.000 5.747 0.374 5.493 *-5000
1.063 1.435 0.187 1.310 *-1062 5.125 5.872 0.374 5.618 *-5125
1.125 1.497 0.187 1.370 *-1125 5.250 5.997 0.374 5.743 *-5250
1.188 1.560 0.187 1.435 *-1187 5.375 6.122 0.374 5.868 *-5375
1.250 1.622 0.187 1.495 *-1250 5.500 6.247 0.374 5.993 *-5500
1.313 1.685 0.187 1.560 *-1312 5.626 6.372 0.374 6.118 *-5625
1.375 1.747 0.187 1.620 *-1375 5.750 6.497 0.374 6.243 *-5750
1.438 1.810 0.187 1.685 *-1437 5.875 6.622 0.374 6.368 *-5875
1.500 1.875 0.187 1.745 *-1500 6.000 6.747 0.374 6.493 *-6000
1.563 1.935 0.187 1.810 *-1562 6.250 6.997 0.374 6.743 *-6250
1.625 1.997 0.187 1.870 *-1625 6.500 7.247 0.374 6.993 *-6500
1.688 2.060 0.187 1.935 *-1687 6.750 7.497 0.374 7.243 *-6750
1.750 2122 0.187 1.995 *-1750 7.000 7.747 0.374 7.493 *-7000
1.813 2.185 0.187 2.060 *-1812 7.250 7.997 0.374 7.743 *-7250
1.875 2.247 0.187 2.120 *-1875 7.500 8.247 0.374 7.993 *-7500
1.938 2.310 0.187 2.185 *-1937 7.750 8.497 0.374 8.243 *-7750
2.000 2.497 0.249 2.327 *-2000 8.000 8.747 0.374 8.493 *-8000
2.063 2.560 0.249 2.390 *-2062 8.125 8.997 0.374 8.743 *-8250
2.125 2.622 0.249 2.452 *-2125 8.500 9.247 0.374 8.993 *-8500
2.188 2.685 0.249 2.515 *-2187 8.750 9.497 0.374 9.243 *-8750
2.250 2.747 0.249 2.577 *-2250 9.000 9.747 0.374 9.493 *-9000
2.313 2.810 0.249 2.640 *-2312 9.125 9.997 0.374 9.743 *-9250
2.375 2.872 0.249 2.702 *-2375 9.500 10.247 0.374 9.993 *-9500
2.438 2.935 0.249 2.765 *-2437 9.750 10.497 0.374 10.243 *-9750
2.500 2.997 0.249 2.827 *-2500 10.000 10.997 0.499 10.659 *-10000
2.563 3.060 0.249 2.890 *-2562 10.250 11.247 0.499 10.909 *-10250
2.625 3.122 0.249 2.952 *-2625 10.500 11.497 0.499 11.159 *-10500
2.688 3.185 0.249 3.015 *-2687 10.750 11.747 0.499 11.409 *-10750
2.750 3.247 0.249 3.077 *-2750 11.000 11.997 0.499 11.659 *-11000
2.823 3.310 0.249 3.140 *-2812 11.250 12.247 0.499 11.909 *-11250
2.875 3.372 0.249 3.202 *-2875 11.500 12.497 0.499 12.159 *-11500
2.938 3.435 0.249 3.265 *-2937 11.750 12.747 0.499 12.409 *-11750
3.000 3.497 0.249 3.327 *-3000 12.000 12.997 0.499 12.659 *-12000
3.125 3.622 0.249 3.452 *-3125 12.500 13.497 0.499 13.159 *-12500
3.250 3.747 0.249 3.577 *-3250 13.000 13.997 0.499 13.659 *-13000
3.375 3.872 0.249 3.702 *-3375

* DS, DT or DX, depending on style.



Snap-in wipers — inch sizes
dq 0.250-10.000 in
0.015

»‘ B Or Trnax = 0.025

‘ ‘ 64 R, max
0.003 0.003
3 D40 dy Do
H

Dimensions Designation Dimensions Designation

Rod Groove Groove Shoulder Rod Groove Groove Shoulder

diameter diameter width diameter diameter diameter width diameter

dq D B Dq dq D B Dq

in - in -

0.250 0.552 0.203 0.370 H-0250

0.312 0.615 0.203 0.432 H-0312 3.000 3.495 0.281 3.135 H-3000

0.375 0.677 0.203 0.495 H-0375 3.125 3.620 0.281 3.260 H-3125

0.437 0.740 0.203 0.557 H-0437 3.250 3.745 0.281 3.385 H-3250
3.375 3.870 0.281 3.510 H-3375

0.500 0.802 0.203 0.620 H-0500

0.562 0.865 0.203 0.682 H-0562 3.500 3.995 0.281 3.635 H-3500

0.625 0.927 0.203 0.745 H-0625 3.625 4,120 0.281 3.760 H-3625

0.688 0.990 0.203 0.808 H-0687 3.750 4.245 0.281 3.885 H-3750
3.875 4,370 0.281 4,010 H-3875

0.750 1.052 0.203 0.870 H-0750

0.812 1.177 0.218 0.947 H-0812 4.000 4.495 0.281 4135 H-4000

0.875 1.240 0.218 1.010 H-0875 4,125 4,620 0.281 4,260 H-4125

0.937 1.302 0.218 1.072 H-0937 4.250 4,745 0.281 4,385 H-4250
4.375 4.870 0.281 4.510 H-4375

1.000 1.365 0.218 1.135 H-1000

1.062 1.427 0.218 1.197 H-1062 4.500 4,995 0.281 4,635 H-4500

1.125 1.490 0.218 1.260 H-1125 4.625 5.120 0.281 4.760 H-4625

1.187 1.552 0.218 1.322 H-1187 4.750 5.245 0.281 4.885 H-4750
4.875 5.370 0.281 5.010 H-4875

1.250 1.615 0.218 1.385 H-1250

1.312 1.702 0.218 1.447 H-1312 5.000 5.495 0.281 5.135 H-5000

1.375 1.740 0.218 1.510 H-1375 5.125 5.620 0.281 5.260 H-5125

1.437 1.802 0.218 1.572 H-1437 5.250 5.745 0.281 5.385 H-5250
5.375 5.870 0.281 5.510 H-5375

1.500 1.865 0.218 1.635 H-1500

1.562 1.927 0.218 1.697 H-1562 5.500 5.995 0.281 5.635 H-5500

1.625 1.990 0.218 1.760 H-1625 5.625 6.120 0.281 5.760 H-5625

1.688 2.052 0.218 1.823 H-1687 5.750 6.245 0.281 5.885 H-5750
5.875 6.370 0.281 6.010 H-5875

1.750 2115 0.218 1.885 H-1750

1.812 2177 0.218 1.947 H-1812 6.000 6.495 0.281 6.135 H-6000

1.875 2.240 0.218 2.010 H-1875 6.250 6.745 0.281 6.385 H-6250

1.937 2.302 0.218 2.072 H-1937 6.500 6.995 0.281 6.635 H-6500
6.750 7.245 0.281 6.885 H-6750

2.000 2.365 0.218 2.135 H-2000

2.062 2.427 0.218 2197 H-2062 7.000 7.495 0.281 7.135 H-7000

2.125 2.490 0.218 2.260 H-2125 7.250 7.745 0.281 7.385 H-7250

2.188 2.683 0.281 2.323 H-2187 7.500 7.995 0.281 7.635 H-7500
7.750 8.245 0.281 7.885 H-7750

2.250 2.745 0.281 2.385 H-2250

2.312 2.807 0.281 2.447 H-2312 8.000 8.495 0.281 8.135 H-8000

2.375 2.870 0.281 2.510 H-2375 8.250 8.745 0.281 8.385 H-8250

2.437 2.932 0.281 2.572 H-2437 8.500 8.995 0.281 8.635 H-8500
8.750 9.245 0.281 8.885 H-8750

2.500 2.995 0.281 2.635 H-2500

2.562 3.057 0.281 2.697 H-2562 9.000 9.495 0.281 9.135 H-9000

2.625 3.120 0.281 2.760 H-2625 9.250 9.745 0.281 9.385 H-9250

2.688 3.183 0.281 2.832 H-2687 9.500 9.995 0.281 9.635 H-9500
9.750 10.245 0.281 9.885 H-9750

2.750 3.245 0.281 2.885 H-2750

2.812 3.307 0.281 2.947 H-2812 10.000 10.495 0.281 10.135 H-10000

2.875 3.370 0.281 3.010 H-2875

2.938 3.433 0.281 3.073 H-2937
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Piston seals

O-ring energized piston
rings

Part number descriptions

Metric example

Metric-sized O-ring energized piston rings
are designated by MPS at the start of the part
number followed by the series cross section,
bore diameter, energizer designation (O-ring
or square ring) and then material.

MPS-A-020,0-PR0O-702

Inch example

Inch-sized O-ring energized piston rings are
designated by type and cross section, seal
diameter, cut style, other feature (if available)
and then material.

P1B-04500-L-5-702

Product tables

See page 47 for metric sized and page 48
for inch sized products.

46

Chamfered Square
rectangular

Operational range

PTFE piston seal — High duty cycle

Pressure: 350 bar max. (5 000 psi max.)
Temperature: —40 to +200 °C (40 to +400 °F)
Velocity: 1,0 m/s max (3 ft./s max)
Surface finish: R, 0,1 to 0,4 pm (4 to 16 pin.)

Rectangular

Recommended material

Chamfered
square

702 —15% glass filled, 5% molybden PTFE

711 - 25% carbon graphite filled PTFE
714 - 55% bronze, 5% molybden PTFE
741 — 40% bronze filled PTFE
Customer-supplied O-ring required

Note: Temperature is subject to customer supplied O-ring.

Maximum extrusion gaps

Series 0-100 bar 200 bar 400 bar

(1 450 psi) (2 900 psi) (5 800 psi)
- mm (inch) mm (inch) mm (inch)
A 0,75 (0.030) 0,40 (0.016) 0,25 (0.010)
B 0,80 (0.031) 0,50 (0.020) 0,23 (0.009)
C 0,90 (0.035) 0,70 (0.026) 0,40 (0.016)
D 1,00 (0.039) 0,70 (0.026) 0,50 (0.020)
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0-ring energized piston rings — metric sizes
dq 12,5 -329 mm

Imax = 0,40 mm

BO—=— = 0,1-04 R,
25°
- ) — @
|| d4(h8) D(H9)
1,6 R,
s . & —1
Dimensions Designation Dimensions Designation
Series O-ring Series O-ring
size size
dq D B dq D B
mm - - - mm - -
12,5 20 3,2 A 112 MPS-1-020,0-PRO 119 140 8,1 B 426 MPS-3-140,0-PRO
14,5 22 3,2 A 113 MPS-1-022,0-PRO 124 145 8,1 C 428 MPS-4-145,0-PRO
17,5 25 3,2 A 115 MPS-1-025,0-PR0O 129 150 8,1 B 429 MPS-3-150,0-PRO
20,5 28 3,2 A 117 MPS-1-028,0-PRO 134 155 8,1 C 431 MPS-4-155,0-PRO
22,5 30 3,2 A 118 MPS-1-030,0-PRO 139 160 8,1 B 432 MPS-3-160,0-PRO
27,5 35 3,2 A 121 MPS-1-035,0-PR0O 144 165 8,1 C 434 MPS-4-165,0-PRO
29 40 4,2 B 216 MPS-2-040,0-PRO 149 170 8,1 B 435 MPS-3-170,0-PRO
31 42 4,2 B 217 MPS-2-042,0-PRO 154 175 8,1 C 437 MPS-4-175,0-PRO
34 45 4,2 B 219 MPS-2-045,0-PRO 159 180 8,1 B 438 MPS-3-180,0-PRO
39 50 4,2 B 222 MPS-2-050,0-PRO 169 190 8,1 C 439 MPS-4-190,0-PRO
44 55 4,2 B 224 MPS-2-055,0-PR0O 179 200 8,1 B 441 MPS-3-200,0-PRO
49 60 4,2 B 225 MPS-2-060,0-PRO 189 210 8,1 C 442 MPS-4-210,0-PRO
52 63 4,2 B 226 MPS-2-063,0-PR0O 199 220 8,1 B Lb4 MPS-3-220,0-PRO
54 65 4,2 B 227 MPS-2-065,0-PRO 209 230 81 C 445 MPS-4-230,0-PRO
54,5 70 6,3 B 330 MPS-2-070,0-PRO 219 240 8,1 B 446 MPS-3-240,0-PRO
59 70 4,2 B 228 MPS-2-070,0-PRO 229 250 8,1 C 447 MPS-4-250,0-PRO
64 75 4,2 B 230 MPS-2-075,0-PRO 239 260 8,1 B 447 MPS-3-260,0-PRO
249 270 8,1 C 448 MPS-4-270,0-PRO
64 85 81 C 409 MPS-4-085,0-PRO
64,5 80 6,3 B 333 MPS-3-080,0-PRO 259 280 81 B 449 MPS-3-280,0-PRO
69,5 85 6,3 B 335 MPS-3-085,0-PRO 269 290 81 C 450 MPS-4-290,0-PRO
279 300 8,1 B 451 MPS-3-300,0-PRO
74 95 8,1 C 412 MPS-4-095,0-PRO
74,5 90 6,3 B 336 MPS-3-090,0-PRO 289 310 81 C 451 MPS-4-310,0-PRO
79 100 8,1 C 414 MPS-4-100,0-PRO 299 320 8,1 B 452 MPS-3-320,0-PRO
309 330 81 C 453 MPS-4-330,0-PRO
84 105 8,1 C 415 MPS-4-105,0-PRO
84,5 100 6,3 B 339 MPS-3-100,0-PRO 319 340 81 B 454 MPS-3-340,0-PRO
89 110 8,1 C 417 MPS-4-110,0-PRO 329 350 81 C 454 MPS-4-350,0-PRO
89,5 105 6,3 B 341 MPS-3-105,0-PRO
94 115 8,1 C 418 MPS-4-115,0-PRO
94,5 110 6,3 B 342 MPS-3-110,0-PRO
99 120 8,1 C 420 MPS-4-120,0-PRO
99,5 115 6,3 B 344 MPS-3-115,0-PRO
104 125 8,1 C 421 MPS-4-125,0-PR0O
104,5 120 6,3 B 346 MPS-3-120,0-PRO
109 130 8,1 C 423 MPS-4-130,0-PRO
109,5 125 6,3 B 347 MPS-3-125,0-PRO
114 135 8,1 C 425 MPS-4-135,0-PRO
114,5 130 6,3 B 349 MPS-3-130,0-PRO
116,5 132 6,3 B 349 MPS-3-132,0-PRO
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0-ring energized piston rings — inch sizes
dq 0.500-16.000 in

0.2 max = 0.40
BO—=— — /= 01-04R,
25°
- v — @
— dy D
1,6 Ry
- S B
Dimensions Groove Groove Groove Piston O-ring
Bore depth  diametrical width ring square-ring
diameter tolerance series  series
D L B
from to
in. in. in. in. - -
0.500 1.500 0.087  +0.001 0.083 POA 000
0.688 3.000 0.149  +0.001 0.128 P1A 100
1.560 5.500 0.212  +0.002 0.168 P2A 200
3.120 12.000 0308 +0.003 0.249 P3A 300
5.250 16.000 0.415 +0.004 0.322 P4A 400
0.500 1.500 0.130  +0.002 0.083 PoB 000
1.560 1.930 0.196  +0.002 0.122 P1B 100
2.000 5.500 0.196  +0.003 0.129 P1B 100
5.600 12.000 0.259 +0.004 0.159 P2B 200
1.000 2.750 0.155  +0.001 0.129 PiC 100
3.000 5.000 0.280  +0.002 0.284 P3C 300
5.250 8.500 0381 +0.003 0.379 P4C 400
9.000 14.000 0.439  +0.003 0.379 P4C 400
5.000 1.500 0.130  +0.002 0.083 POD 000
1.560 1.930 0.196  +0.002 0.122 P1D 100
2.000 5.500 0.196  +0.003 0.129 P1D 100
5.600 12.000 0.259 +0.004 0.159 P2D 200
0.500 0.870 0.091 +0.001 0.113 POE 000
0.937 2.870 0.148  +0.001 0.163 P1E 100
3.000 5.120 0.256  +0.003 0.303 P3E 300
5.250 8.500 0360  +0.003 0.413 P4E 400
8.500 16.000 0.435  +0.004 0.413 P4E 400
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Square-ring energized
piston rings

Part number descriptions

Metric example

Metric-sized square-ring energized piston
rings are designated by MPS at the start of
the part number followed by the series cross
section, bore diameter, energizer designation
(O-ring or square ring) and then material.

MPS-A-020,0-PR0O-702

Inch example

Inch-sized square-ring energized piston rings
are designated by type and cross section, seal
diameter, cut style, other feature (if available)
and then material.

P1B-04500-L-5-702

Product tables

See page 48 for metric sized.
Please consult SKF Polyseal sales or engi-
neering for available inch sizes.

akF

Chamfered
rectangular

Square

Operational range

PTFE piston seal — High duty cycle

Pressure: 350 bar (5 000 psi)
Temperature: —40 to +200 °C (40 to +400 °F)
Velocity: 1,0 m/s max (3 ft./s max)
Surface finish: R, 0,1 to 0,4 pm (4 to 16 pin.)

Note: Temperature is subject to customer supplied O-ring.

Rectangular

Chamfered
square

Recommended material

702 —15% glass filled, 5% moly PTFE
711 - 25% carbon graphite filled PTFE
714 —55% bronze, 5% moly PTFE

741 - 0% bronze filled PTFE
Customer supplied O-ring required

Maximum extrusion gaps

Series 0-100 bar 200 bar 400 bar
(1 450 psi) (2 900 psi) (5 800 psi)
- mm (in.) mm (in.) mm (in.)
A 0,75 (0.030) 0,40 (0.016) 0,25 (0.010)
B 0,80 (0.031) 0,50 (0.020) 0,23 (0.009)
C 0,90 (0.035) 0,70 (0.026) 0,40 (0.016)
D 1,00 (0.039) 0,70 (0.026) 0,50 (0.020)
Part numbering guide
P 1B 04500 L S 702
Type and Seal diameter Cut style Other Material
nominal 5 digits for bore L. - Solid features See material
cross section  diameter; in inches ~ A—Angle S — Standard table
(see below) (example is a B — Butt-cut N — Notched
4.500 bore) S — Step-cut

Type and nominal cross section

Chamfered Square Rectangular Chamfered square  Rectangular
rectangular (Square ring
loader)

H#—in.

0A-0.062 0B -0.062 1C-0.094 0D -0.062 OE-0.062
1A-0.094 1B - 0.094 2C-0.125 1D -0.094 1E-0.094
2A-0.125 2B-0.125 3C-0.187 2D-0.125 3E-0.187
3A-0.187 4C-0.250 4E-0.250
4A—-0.250
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Square-ring energized piston rings — metric sizes
D 50 - 240 mm

02 Tmax = 0,40 mm

Bo—=y ——

\,/ 0,1-04 R,

25°

Cl \ w7

. da(h8) D(H9)
1,6 R,
- -
Dimensions Designation Dimensions Designation
Series S_quare Series S_quare
ring ring
D dq B size D dq B size
mm - - - mm - - -
50 40 4,5 =222 MPS-A-050,0-PRS 190 168 11 D -439 MPS-D-190,0-PRS
55 45 4,5 =224 MPS-A-055,0-PRS 200 178 11 D -441 MPS-D-200,0-PRS
56 46 4,5 =224 MPS-A-056,0-PRS 204 182 11 D -441 MPS-D-204,0-PRS
60 50 4,5 -225 MPS-A-060,0-PRS 210 188 11 D -442 MPS-D-210,0-PRS
63 48 7,5 -328 MPS-B-063,0-PRS 220 198 11 D -4b4 MPS-D-220,0-PRS
65 50 7,5 -329 MPS-B-065,0-PRS 224 202 11 D -4b4 MPS-D-224,0-PRS
70 55 7,5 -330 MPS-B-070,0-PRS 225 203 11 D -4b4 MPS-D-225,0-PRS
75 60 7,5 -332 MPS-B-075,0-PRS 230 208 11 D -445 MPS-D-230,0-PRS
80 65 7,5 -333 MPS-B-080,0-PRS 240 218 11 D -446 MPS-D-240,0-PRS
85 70 7,5 -335 MPS-B-085,0-PRS
90 75 7,5 -336 MPS-B-090,0-PRS
95 80 7,5 -338 MPS-B-095,0-PRS
100 85 7,5 -340 MPS-B-100,0-PRS
110 94 7,5 =342 MPS-C-110,0-PRS
112 96 7,5 -343 MPS-C-112,0-PRS

116 100 7,5 -344 MPS-C-116,0-PRS

118 102 7,5 -345 MPS-C-118,0-PRS
120 104 7,5 -346 MPS-C-120,0-PRS
125 109 7,5 =347 MPS-C-125,0-PRS
130 114 7,5 -349 MPS-C-130,0-PRS
140 124 7,5 -352 MPS-C-140,0-PRS
150 134 7,5 -355 MPS-C-150,0-PRS
160 144 7,5 -358 MPS-C-160,0-PRS

170 148 11 -435 MPS-D-170,0-PRS

o o o o O O O o O O O O W W W w W W W w W > > >

180 158 11 -438 MPS-D-180,0-PRS

50 alkkF
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Crown piston seal

Crown Seals are double acting piston seals
that are designed to fit in to O-ring grooves
on piston applications.

The Crown Seal is a squeeze-type seal. An
0-ring is used as a loading spring and to seal
the static surface. The crowned sealing sur-
face produces a positive seal from vacuum to
high pressure, due to a narrow single line seal
contact area. Crown Seal side legs act as an
anti-extrusion device for the O-ring as well as
adding stability to the seal. The dynamic seal-
ing element of the Crown Seal can be made of
either Lubrithane or Fluorotrel to give long life
on relatively rough sealing surfaces.

Being bi-directional, they are also used fre-
guently in slow speed rotary service.

Part number descriptions

Metric example

Metric-sized crown piston seals are designat-
ed by MPS at the start of the part number fol-
lowed by the groove diameter, bore diameter
and then style of Crown Seal.

MPS-022-028-CPV
Inch example
Inch-sized Crown Seals are designated by

type and then O-ring groove dash number.

CPV-222

Product tables

See page 53 for metric sized and page 54
for inch sized products.

52

Operational range

Crown seal — Medium duty cycle

Recommended material

Pressure: 350 bar (5 000 psi) U-1003 Lubrithane 100 °C (212 °F)
Temperature: —~40to +120 °C (40 to +248 °F) U-1023 HP Lubrithane (= page 8)
Velocity: 1,0 m/s max (3 ft./s max) F-1504 Fluorotrel
Surface finish: R, 0,1 to 0,4 um (4 to 16 pin.)
Extrusion gap Pressure
70°C (158 °F) 90 °C (194 °F)
mm (in.) bar (psi) bar (psi)
Extrusion gaps U-1003
0,10 (0.004) 345 (5 000) 275 (4 000)
015 (0.006) 345 (5 000) 225 (3 300)
0.20 (0.008) 310 (4 500) 170 (2 500)
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Crown piston seals — metric sizes

D 28-230mm
B 8‘; —— Tmax = 0,40 mm
\[/ 0,1-0,4 R,
25°
(@] \ . re—m
H— d1(h9) D(H9)
1,6 R,

® .
Dimensions Designation Dimensions Designation
Cylinder  Bore Groove Groove Cylinder  Bore Groove Groove
bore tolerance  diameter tolerance length bore tolerance  diameter tolerance length
D +/- dq +/— B D +/- dq +/— B
mm - mm -
28 +0,08/0 22,00 0/-0,08 4,70 MPS-022-028-CPV 120 +0,10/0 110,00 0/-0,10 7,50 MPS-110-120-CPV
30 +0,08/0 24,00 0/-0,08 4,70 MPS-024-030-CPV 125 +0,10/0 115,00 0/-0,10 7,50 MPS-115-125-CPV
32 +0,08/0 26,00 0/-0,08 4,70 MPS-026-032-CPV 130 +0,10/0 120,00 0/-0,10 7,50 MPS-120-130-CPV
35 +0,08/0 29,00 0/-0,08 4,70 MPS-029-035-CPV 135 +0,10/0 125,00 0/-0,10 7,50 MPS-125-135-CPV
38 +0,08/0 32,00 0/-0,08 4,70 MPS-032-038-CPV 140 +0,10/0 130,00 0/-0,10 7,50 MPS-130-140-CPV
40 +0,08/0 34,00 0/-0,08 4,70 MPS-034-040-CPV 145 +0,10/0 135,00 0/-0,10 7,50 MPS-135-145-CPV
42 +0,08/0 36,00 0/-0,08 4,70 MPS-036-042-CPV 150 +0,10/0 140,00 0/-0,10 7,50 MPS-140-150-CPV
45 +0,08/0 39,00 0/-0,08 4,70 MPS-039-045-CPV 155 +0,10/0 140,00 0/-0,10 11,00 MPS-140-155-CPV
48 +0,08/0 42,00 0/-0,08 4,70 MPS-042-048-CPV 160 +0,10/0 145,00 0/-0,10 11,00 MPS-145-160-CPV
50 +0,08/0 44,00 0/-0,08 4,70 MPS-044-050-CPV 165 +0,10/0 150,00 0/-0,10 11,00 MPS-150-165-CPV
52 +0,10/0 42,00 0/-0,10 7,50 MPS-042-052-CPV 170 +0,10/0 155,00 0/-0,10 11,00 MPS-155-170-CPV
55 +0,10/0 45,00 0/-0,10 7,50 MPS-045-055-CPV 175 +0,10/0 160,00 0/-0,10 11,00 MPS-160-175-CPV
60 +0,10/0 50,00 0/-0,10 7,50 MPS-050-060-CPV 180 +0,10/0 165,00 0/-0,10 11,00 MPS-165-180-CPV
63 +0,10/0 53,00 0/-0,10 7,50 MPS-053-063-CPV 185 +0,10/0 170,00 0/-0,10 11,00 MPS-170-185-CPV
65 +0,10/0 55,00 0/-0,10 7,50 MPS-055-065-CPV 190 +0,10/0 175,00 0/-0,10 11,00 MPS-175-190-CPV
70 +0,10/0 60,00 0/-0,10 7,50 MPS-060-070-CPV 195 +0,10/0 180,00 0/-0,10 11,00 MPS-180-195-CPV
75 +0,10/0 65,00 0/-0,10 7,50 MPS-065-075-CPV 200 +0,10/0 185,00 0/-0,10 11,00 MPS-185-200-CPV
80 +0,10/0 70,00 0/-0,10 7,50 MPS-070-080-CPV 205 +0,10/0 190,00 0/-0,10 11,00 MPS-190-205-CPV
85 +0,10/0 75,00 0/-0,10 7,50 MPS-075-085-CPV 210 +0,10/0 195,00 0/-0,10 11,00 MPS-195-210-CPV
90 +0,10/0 80,00 0/-0,10 7,50 MPS-080-090-CPV 215 +0,10/0 200,00 0/-0,10 11,00 MPS-200-215-CPV
95 +0,10/0 85,00 0/-0,10 7,50 MPS-085-095-CPV 220 +0,10/0 205,00 0/-0,10 11,00 MPS-205-220-CPV
100 +0,10/0 90,00 0/-0,10 7,50 MPS-090-100-CPV 225 +0,10/0 210,00 0/-0,10 11,00 MPS-210-225-CPV
105 +0,10/0 95,00 0/-0,10 7,50 MPS-095-105-CPV 230 +0,10/0 215,00 0/-0,10 11,00 MPS-215-230-CPV
110 +0,10/0 100,00 0/-0,10 7,50 MPS-100-110-CPV
115 +0,10/0 105,00 0/-0,10 7,50 MPS-105-115-CPV
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Crown piston seals - inch sizes

D 0.375-12.000in

bt d D D> dy Dq
Nominal dimensions Dimensions Designation
Outside Inside Cross Bore Groove Groove Piston
diameter diameter  section diameter tolerance diameter tolerance  length tolerance diameter tolerance
D d c Dq +/— dq +/— B +/— D, +/—
in. -
0.375 0.187 0.094 0374 +0.002/-0 0.188 +0/-0.002 0.150 +0.005/-0 0.372 +0/-0.002 CPV-106
0.437 0.250 0.094 0.436 +0.002/-0 0.250 +0/-0.002 0.150 +0.005/-0 0.434 +0/-0.002 CPV-108
0.500 0.312 0.094 0.499 +0.002/-0 0.313 +0/-0.002 0.150 +0.005/-0 0.497 +0/-0.002 CPV-109
0.562 0.312 0.125 0.561 +0.002/-0 0.315 +0/-0.002 0.185 +0.005/-0 0.559 +0/-0.002 CPV-203
0.625 0.375 0.125 0.624 +0.002/-0 0378 +0/-0.002 0.185 +0.005/-0 0.622 +0/-0.002 CPV-204
0.687 0.437 0.125 0.686 +0.002/-0 0.440 +0/-0.002 0.185 +0.005/-0 0.684 +0/-0.002 CPV-205
0.750 0.500 0.125 0.749 +0.002/-0 0.503 +0/-0.002 0.185 +0.005/-0 0.747 +0/-0.002 CPV-206
0.812 0.562 0.125 0.811 +0.002/-0 0.565 +0/-0.002 0.185 +0.005/-0 0.809 +0/-0.002 CPV-207
0.875 0.625 0.125 0.874 +0.002/-0 0.628 +0/-0.002 0.185 +0.005/-0 0.872 +0/-0.002 CPV-208
0.937 0.687 0.125 0.936 +0.002/-0 0.690 +0/-0.002 0.185 +0.005/-0 0.934 +0/-0.002 CPV-209
1.000 0.750 0.125 1.000 +0.002/-0 0.754 +0/-0.002 0.185 +0.005/-0 0.998 +0/-0.002 CPV-210
1.062 0.812 0.125 1.062 +0.002/-0 0.816 +0/-0.002 0.185 +0.005/-0 1.060 +0/-0.002 CPV-211
1.125 0.875 0.125 1.125 +0.002/-0 0.879 +0/-0.002 0.185 +0.005/-0 1.123 +0/-0.002 CPV-212
1.187 0.937 0.125 1.187 +0.002/-0 0.941 +0/-0.002 0.185 +0.005/-0 1.185 +0/-0.002 CPV-213
1.250 1.000 0.125 1.250 +0.002/-0 1.004 +0/-0.002 0.185 +0.005/-0 1.248 +0/-0.002 CPV-214
1.312 1.062 0.125 1.312 +0.002/-0 1.066 +0/-0.002 0.185 +0.005/-0 1.310 +0/-0.002 CPV-215
1.375 1.125 0.125 1.375 +0.002/-0 1.129 +0/-0.002 0.185 +0.005/-0 1.373 +0/-0.002 CPV-216
1.437 1.187 0.125 1.437 +0.002/-0 1191 +0/-0.002 0.185 +0.005/-0 1.435 +0/-0.002 CPV-217
1.500 1.250 0.125 1.500 +0.002/-0 1.254 +0/-0.002 0.185 +0.005/-0 1.498 +0/-0.002 CPV-218
1.562 1.312 0.125 1562 +0.002/-0 1.316 +0/-0.002 0.185 +0.005/-0 1.560 +0/-0.002 CPV-219
1.625 1.375 0.125 1.625 +0.002/-0 1.379 +0/-0.002 0.185 +0.005/-0 1.623 +0/-0.002 CPV-220
1.750 1.500 0.125 1.750 +0.002/-0 1.504 +0/-0.002 0.185 +0.005/-0 1.748 +0/-0.002 CPV-222
1.875 1.500 0.187 1.875 +0.002/-0 1.500 +0/-0.002 0.185 +0.005/-0 1.873 +0/-0.002 CPV-325
2.000 1.625 0.187 2.000 +0.002/-0 1.625 +0/-0.002 0.185 +0.005/-0 1.998 +0/-0.002 CPV-326
2.125 1.750 0.187 2125 +0.002/-0 1.750 +0/-0.002 0.185 +0.005/-0 2123 +0/-0.002 CPV-327
2.250 1.875 0.187 2.250 +0.002/-0 1.875 +0/-0.002 0.185 +0.005/-0 2.248 +0/-0.002 CPV-328
2.375 2.000 0.187 2375 +0.002/-0 2.000 +0/-0.002 0.185 +0.005/-0 2373 +0/-0.002 CPV-329
2.500 2.125 0.187 2.500 +0.002/-0 2125 +0/-0.002 0.185 +0.005/-0 2.498 +0/-0.002 CPV-330
2.625 2.250 0.187 2.625 +0.002/-0 2.250 +0/-0.002 0.185 +0.005/-0 2.622 +0/-0.002 CPV-331
2.750 2.375 0.187 2.749  +0.004/-0 2.374 +0/-0.004 0.280 +0.005/-0 2.747 +0/-0.004 CPV-332
2.875 2.500 0.187 2.874  +0.004/-0 2.499 +0/-0.004 0.280 +0.005/-0 2.872 +0/-0.004 CPV-333
3.000 2.625 0.187 2.999 +0.004/-0 2.624 +0/-0.004 0.280 +0.005/-0 2.997 +0/-0.004 CPV-334
3.125 2.750 0.187 3.124 +0.004/-0 2.749 +0/-0.004 0.280 +0.005/-0 3.122 +0/-0.004 CPV-335
3.250 2.875 0.187 3.249 +0.004/-0 2.874 +0/-0.004 0.280 +0.005/-0 3.247 +0/-0.004 CPV-336
3.375 3.000 0.187 3.375 +0.004/-0 3.000 +0/-0.004 0.280 +0.005/-0 3.373 +0/-0.004 CPV-337
3.500 3.125 0.187 3.500 +0.004/-0 3.125 +0/-0.004 0.280 +0.005/-0 3.498 +0/-0.004 CPV-338
3.625 3.250 0.187 3.625 +0.004/-0 3.250 +0/-0.004 0.280 +0.005/-0 3.623 +0/-0.004 CPV-339
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Nominal dimensions Dimensions Designation
Outside Inside Cross Bore Groove Groove Piston

diameter diameter  section diameter tolerance diameter tolerance  length tolerance diameter tolerance

D c Dq +/— dq +/— +/— D, +/—

in. -
3.750 3.375 0.187 3.750 +0.004/-0 3.375 +0/-0.004 0.280 +0.005/-0 3.748 +0/-0.004 CPV-340
3.875 3.500 0.187 3.875 +0.004/-0 3.500 +0/-0.004 0.280 +0.005/-0 3.873 +0/-0.004 CPV-341
4.000 3.625 0.187 4,000 +0.004/-0 3.625 +0/-0.004 0.280 +0.005/-0 3.998 +0/-0.004 CPV-342
4.125 3.750 0.187 4125 +0.004/-0 3.750 +0/-0.004 0.280 +0.005/-0 4123  +0/-0.004 CPV-343
4.250 3.875 0.187 4.250 +0.004/-0 3.875 +0/-0.004 0.280 +0.005/-0 4.248 +0/-0.004 CPV-344
4.375 4.000 0.187 4375  +0.004/-0 4,000 +0/-0.004 0.280 +0.005/-0 4.373  +0/-0.004 CPV-345
4.500 4125 0.187 4,500 +0.004/-0 4125 +0/-0.004 0.280 +0.005/-0 4.498 +0/-0.004 CPV-346
4.625 4.250 0.187 4.625  +0.004/-0 4250 +0/-0.004 0.280 +0.005/-0 4.623 +0/-0.004 CPV-347
4.750 4.375 0.187 4,750 +0.004/-0 4375 +0/-0.004 0.280 +0.005/-0 4.748 +0/-0.004 CPV-348
4.875 4.500 0.187 4.875  +0.004/-0 4500 +0/-0.004 0.280 +0.005/-0 4.873 +0/-0.004 CPV-349
5.000 4.625 0.187 5.001 +0.004/-0 4.626 +0/-0.004 0.280 +0.005/-0 4,999 +0/-0.004 CPV-350
5.125 4.625 0.125 5125 +0.004/-0 4.646 +0/-0.004 0.365 +0.006/-0 5124 +0/-0.004 CPV-426
5.250 4,750 0.125 5.251 +0.004/-0 4770 +0/-0.004 0.365 +0.006/-0 5.249 +0/-0.004 CPV-427
5.375 4.875 0.125 5.376 +0.004/-0 4.896 +0/-0.004 0.365 +0.006/-0 5374 +0/-0.004 CPV-428
5.500 5.000 0.125 5.501 +0.004/-0 5.021 +0/-0.004 0.365 +0.006/-0 4.499 +0/-0.004 CPV-429
5.625 5.125 0.125 5.626 +0.004/-0 5146 +0/-0.004 0.365 +0.006/-0 5.624 +0/-0.004 CPV-430
5.750 5.250 0.125 5.751 +0.004/-0 5.271 +0/-0.004 0.365 +0.006/-0 5.749 +0/-0.004 CPV-431
5.875 5.375 0.125 5.876 +0.004/-0 5.396 +0/-0.004 0.365 +0.006/-0 5.874 +0/-0.004 CPV-432
6.000 5.500 0.125 6.001 +0.004/-0 5.521 +0/-0.004 0.365 +0.006/-0 5.999 +0/-0.004 CPV-433
6.125 5.625 0.125 6.126  +0.004/-0 5.646 +0/-0.004 0.365 +0.006/-0 6.124 +0/-0.004 CPV-434
6.250 5.750 0.125 6.251  +0.004/-0 5.771 +0/-0.004 0.365 +0.006/-0 6.249 +0/-0.004 CPV-435
6.500 6.000 0.125 6.500 +0.006/-0 6.020 +0/-0.006 0.365 +0.006/-0 6.498 +0/-0.006 CPV-437
6.750 6.250 0.125 6.750 +0.006/-0 6.270 +0/-0.006 0.365 +0.006/-0 6.748 +0/-0.006 CPV-438
7.000 6.500 0.125 7.000 +0.006/-0 6.520 +0/-0.006 0.365 +0.006/-0 6.998 +0/-0.006 CPV-439
7.250 6.750 0.125 7.250 +0.006/-0 6.770 +0/-0.006 0.365 +0.006/-0 7.248 +0/-0.006 CPV-440
7.500 7.000 0.125 7.500 +0.006/-0 7.020 +0/-0.006 0.365 +0.006/-0 7.498 +0/-0.006 CPV-441
7.750 7.250 0.125 7.750 +0.006/-0 7.270 +0/-0.006 0.365 +0.006/-0 7.748 +0/-0.006 CPV-442
8.000 7.500 0.125 8.000 +0.006/-0 7.520 +0/-0.006 0.365 +0.006/-0 7.998 +0/-0.006 CPV-443
8.125 7.750 0.125 8.250 +0.006/-0 7.770 +0/-0.006 0.365 +0.006/-0 8.248 +0/-0.006 CPV-444
8.500 8.000 0.125 8.500 +0.006/-0 8.020 +0/-0.006 0.365 +0.006/-0 8.498 +0/-0.006 CPV-445
9.000 8.500 0.125 9.000 +0.006/-0 8.520 +0/-0.006 0.365 +0.006/-0 8.998 +0/-0.006 CPV-446
9.500 9.000 0.125 9.500 +0.006/-0 9.020 +0/-0.006 0.365 +0.006/-0 9.498 +0/-0.006 CPV-447
10.000 9.500 0.125 10 +0.006/-0 9.520 +0/-0.006 0.365 +0.006/-0 9.998 +0/-0.006 CPV-448
10.500 10.000 0.125 10.500 +0.006/-0 10.020 +0/-0.006 0.365 +0.006/-0 10.498 +0/-0.006 CPV-449
11.000 10.500 0.125 11.000 +0.006/-0 10.520 +0/-0.006 0.365 +0.006/-0 10.998 +0/-0.006 CPV-450
11.500 11.000 0.125 11.500 +0.006/-0 11.020 +0/-0.006 0.365 +0.006/-0 11.498 +0/-0.006 CPV-451
12.000 11.500 0.125 12.000 +0.006/-0 11.520 +0/-0.006 0.365 +0.006/-0 11.998 +0/-0.006 CPV-452
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Locking T Seals

The T Seal can replace conventional T Seals in
any piston T Seal application. The LTP style
seal is available in the same selection of
materials for use in a wide variety of fluids
and service recommendations. The LTP Seal
is designed to retrofit standard, -1 and -2
0-ring, T Seal and Crown Seal grooves. The
LTP Seal provides all of the benefitsof a T
Seal, plus adds a locking backup which locks
the backup in to the T Seal element, a net
molded dynamic sealing surface and outboard
corner chamfer on the backup components.

T seal part numbering system

LTP-325-2

Seal style —j_

LTP  Piston locking T seal
LTR  Rod locking T seal

0-ring dash number

Groove width

No backups O-ring groove
-1  One backup 0-ring groove
-2 Two backup 0-ring groove

T seal standard materials

Tmax = 0.005

j

Groove
depth
Groove
radius adth 3o
max o
T seal groove dimensions
0-ring Groove Groove width Groove
series depth - -1 -2 radius
- in. in. in.
-100 0.093 ref. 0.150 0.183 0.245 0.015
-200 0.122 ref. 0.185 0.235 0.304 0.032
-300 0.187 ref. 0.280 0.334 0.424 0.032
-400 0.240 ref. 0.366 0.475 0.579 0.032

Material Application recommendation Temperature range
from to from to
- - °C °F
Seal materials
Nitriles (NBR)
Nitrile 70A, A-8501 Standard nitrile for most fluids. -37 129 -35 +265
Nitrile 70A, A-8504 Low temperature nitrile for most fluids. -54 116 -65  +240
Carboxylated nitrile 70A, C-7001  Carboxylated nitrile for most fluids. Improved wear properties. -18 135 0 +275
HNBR 75A, C-7021 Hydrogenated nitrile for extreme wear and better fluid resistance. -46 160 -50 +320
Fluorocarbon (FKM)
Poly VI 70A,V-7501 Fluorocarbon rubber for applications requiring improved fluid resistance. 29 +204 -20 +400
Poly VI 70A,V-7510 Fluorocarbon rubber for applications requiring improved fluid resistance.
Peroxide cured Terpolymer for the most severe fluids. 29 +204 -20 +400
Ethylene Propylene (EPR)
EPR 70A, E-8001 EPR/EPDM rubber for phosphate ester and water/water glycol fluids.
Not recommended for applications where mineral oils may be present. -54 149 -65  +300
Backup ring materials
Nylon, P-2506 or #707 Nylon for most standard fluid power applications.
Not recommended for applications where water may be present -54 149 -65  +300
PTFE, #700 PTFE for low pressure applications, where low friction is required,
or nylon can not be used.
PTFE, #745 PEEK for extreme high pressure / high temperature applications.
P-2548/775 Acetal for most standard water based fluid applications. -40 +121 -40 +250
akF
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LTP seals

Piston diameter is equal to bore diameter (A),
minus (Maximum diameter clearance) for
specific bore size range.

For sizes not listed, contact SKF Polyseal for
technical assistance.

Standard material consists of a 70 Shore A
nitrile seal element and tough extrusion
resistant nylon anti-extrusion ring, designed
specifically for hydraulic and pneumatic serv-
ice. Other materials are available upon
request.

Product tables
See page 56 for LTP seals product table.

akF

Piston clearance limits

Bore size range

Maximum diameter

from to clearance
in. - in.

0.250 0.500 0.004
0.501 1.750 0.005
1.751 4.875 0.007
4.876 9.000 0.009
9.001 0.010
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LTP seals

D 0.562 -15.500 in.

- (N
c
d D dy Dq
k) , _—
Nominal dimensions Dimensions Designation
Outside Inside Cross Bore Groove Groove
diameter diameter section diameter diameter length
D d C D1 d1 B
in. -
Tolerance +0.001 +0.002 +0.010
+0.000 -0,000 -0.000
0.562 0.312 0.125 0.562 0.317 0.185 LTP-203
0.625 0.375 0.125 0.625 0.380 0.185 LTP-204
0.687 0.437 0.125 0.687 0.442 0.185 LTP-205
0.750 0.500 0.125 0.750 0.505 0.185 LTP-206
0.812 0.562 0.125 0.812 0.567 0.185 LTP-207
0.875 0.625 0.125 0.875 0.630 0.185 LTP-208
1.312 0.687 0.125 0.937 0.692 0.185 LTP-209
1.000 0.750 0.125 1.001 0.756 0.185 LTP-210
1.062 0.812 0.125 1.063 0.818 0.185 LTP-211
1.125 0.875 0.125 1.126 0.881 0.185 LTP-212
1.812 1.312 0.125 1.188 0.943 0.185 LTP-213
1.250 1.000 0.125 1.251 1.006 0.185 LTP-214
1.312 1.062 0.125 1.313 1.068 0.185 LTP-215
1.375 1.125 0.125 1.376 1131 0.185 LTP-216
1.437 1.187 0.125 1.438 1.193 0.185 LTP-217
1.500 1.250 0.125 1.501 1.256 0.185 LTP-218
1.562 1.312 0.125 1.563 1.318 0.185 LTP-219
1.625 1.375 0.125 1.626 1.381 0.185 LTP-220
1.687 1.437 0.125 1.688 1.442 0.185 LTP-221
1.750 1.500 0.125 1.751 1.506 0.185 LTP-222
1.875 1.500 1.876 1.502 0.280 LTP-325
2.000 1.625 0.187 2.001 1.627 0.280 LTP-326
2.125 1.750 0.187 2126 1.752 0.280 LTP-327
2.250 1.875 0.187 2.251 1.877 0.280 LTP-328
2.375 2.000 0.187 2.376 2.002 0.280 LTP-329
2.500 2125 0.187 2.501 2127 0.280 LTP-330
2.625 2.250 0.187 2.626 2.252 0.280 LTP-331
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Nominal dimensions Dimensions Designation
Qutside Inside Cross Bore Groove Groove
diameter diameter section diameter diameter length
D C D1 dl B
in. -

Tolerance +0.002 +0.003 +0.010

-0.002 -0.001 -0.000

2.750 2.375 0.187 2.751 2377 0.280 LTP-332
2.875 2.500 0.187 2.876 2.502 0.280 LTP-333
3.000 2.625 0.187 3.001 2.627 0.280 LTP-334
3.125 2.750 0.187 3.126 2.752 0.280 LTP-335
3.250 2.875 0.187 3.251 2.877 0.280 LTP-336
3.375 3.000 0.187 3.377 3.003 0.280 LTP-337
3.500 3.125 0.187 3.502 3.128 0.280 LTP-338
3.625 3.250 0.187 3.627 3.253 0.280 LTP-339
3.750 3.375 0.187 3.752 3.378 0.280 LTP-340
3.875 3.500 0.187 3.877 3.503 0.280 LTP-341
4000 3.625 0.187 4.002 3.628 0.280 LTP-342
4,125 3.750 0.187 4127 3.753 0.280 LTP-343
4.250 3.875 0.187 4.252 3.878 0.280 LTP-344
4.375 4,000 0.187 4377 4.003 0.280 LTP-345
4.500 4125 0.187 4.502 4128 0.280 LTP-346
4.625 4.250 0.187 4.627 4.253 0.280 LTP-347
4.750 4.375 0.187 4.752 4378 0.280 LTP-348
4.875 4.500 0.187 4.877 4.503 0.280 LTP-349
5.000 4.625 0.187 5.003 4.629 0.280 LTP-350
5.125 4.625 0.250 5.128 4.649 0.366 LTP-426
5.250 4.750 0.250 5.253 4774 0.366 LTP-427
5.375 4.875 0.250 5378 4.899 0.366 LTP-428
5.500 5.000 0.250 5.503 5.024 0.366 LTP-429
5.625 5.125 0.250 5.628 5.149 0.366 LTP-430
5.750 5.250 0.250 5.753 5.274 0.366 LTP-431
5.875 5375 0.250 5.878 5.399 0.366 LTP-432
6.000 5.500 0.250 6.003 5.524 0.366 LTP-433
6.125 5375 0.250 6.128 5.649 0.366 LTP-434
6.250 5.750 0.250 6.253 5.774 0.366 LTP-435

Tolerance +0.003 +0.004 +0.010

-0.003 -0.002 -0.000

6.375 5.875 0.250 6.378 5.899 0.366 LTP-436
6.500 6.000 0.250 6.503 6.024 0.366 LTP-437
6.750 6.250 0.250 6.753 6.274 0.366 LTP-438
7.000 6.500 0.250 7.003 6.524 0.366 LTP-439
7.250 6.750 0.250 7.253 6.774 0.366 LTP-440
7.500 7.000 0.250 7.503 7.024 0.366 LTP-441
7.750 7.250 0.250 7.753 7.274 0.366 LTP-442
8.000 7.500 0.250 8.003 7.524 0.366 LTP-443
8.250 7.750 0.250 8.253 7.774 0.366 LTP-444
8.500 8.000 0.250 8.503 8.024 0.366 LTP-445
9.000 8.500 0.250 9.003 8.524 0.366 LTP-446
9.500 9.000 0.250 9.503 9.024 0.366 LTP-447
10.000 9.500 0.250 10.003 9.524 0.366 LTP-448
10.500 10.000 0.250 10.503 10.024 0.366 LTP-449
11.000 10.500 0.250 11.003 10.524 0.366 LTP-450
11.500 11.000 0.250 11.503 11.204 0.366 LTP-451
12.000 11.500 0.250 12.003 11.524 0.366 LTP-452
12.500 12.000 0.250 12.503 12.024 0.366 LTP-453
13.000 12.500 0.250 13.003 12.524 0.366 LTP-454
13.500 13.000 0.250 13.503 13.024 0.366 LTP-455
14.000 13.500 0.250 14.003 13.524 0.366 LTP-456
15.500 15.000 0.250 15.503 15.024 0.366 LTP-459

akF



60

alkkF



Polyurethane piston seals

Part number descriptions

Metric example

Metric-sized polyurethane piston cups are
designated by MPS at the start of the part
number followed by inside diameter, outside
diameter, height and then U Cup designation.

MPS-016-024-05,8 UNP

Inch example:

Inch-sized U Cups are designated by U Cup
designation, cross section of the seal,

then I.D., and then height.

UNP 125-00.125-250

Part numbers for piston seals

Metric example

Metric-sized polyurethane piston seals are
designated by MPS at the start of the part
number followed by inside diameter, outside
diameter, height and then rod seal type.

MPS-016-024-05,8 DP

Inch example

Inch-sized polyurethane piston seals are des-
ignated by cross section, seal inside diameter,
height and then piston seal type.

125-00.125-250-DP

Product tables

See page 62 for metric sized and page 20
for inch sized products.

akF

Type B

Operating range

UNP seal - High duty cycle

Pressure: 400 bar max. (5 800 psi max.)
Temperature: —40 to +120 °C (40 to +248 °F)
Velocity: 1,0 m/s max. (3 ft./s max.)

Surface finish: R, 0,1 to 0,4 pm (4 to 16 pin.)

Type B — High duty cycle

UNP

Recommended material

U-1023 HP Lubrithane
U-1029 HP Lubrithane
U-1027 EXHP Lubrithane

Pressure: 400 bar max. (5 800 psi max.) U-1003 Lubrithane 100 °C (212 °F)
Temperature: —40to +120 °C (40 to +248 °F) U-1023 HP Lubrithane
Velocity: 1,0 m/s max. (3 ft./s max.) U-1029 HP Lubrithane
Surface finish: R, 0,1 to 0,4 pm (4 to 16 pin.) F-1504 Fluorotrel
Extrusion gap Pressure
70°C (158 °F) 90 °C (194 °F)
mm (in.) bar (psi) bar (psi)
Extrusion gaps U-1003
0,10 (0.004) 345 (5 000) 275 (4 000)
015 (0.006) 345 (5 000) 225 (3 300)
0.20 (0.008) 310 (4 500) 170 (2 500)
Extrusion gaps U-1003/Nylon
0,10 (0.004) 690 (10 000) 690 (10 000)
015 (0.006) 690 (10 000) 690 (10 000)
0.20 (0.008) 690 (10 000) 690 (10 000)
Pressure w/wear guides U-1003/Nylon
0,25 (0.010) 690 (10 000) 490 (7 000)
0.50 (0.020) 410 (6 000) 300 (4 400)
0.75 (0.030) 300 (4 400) 250 (3 600)
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Polyurethane piston seals — metric sizes

D 19-200 mm
—= B f=— —= B+bql~— Frax = 0,40 MM by =2,0mm
bj» [
1,6 R,
25°
d4(h9) D(H9)
0,1-0,4 Ry

Nominal dimensions Dimensions Designation*

QOutside  Inside Height
diameter diameter

D dq b dq D B B+bs
mm mm -
19 9 8,0 9,0 19,0 8.8 10,8 MPS-09-019-08,0 *
19,2 11,2 5,0 11,2 19,2 5,5 75 MPS-011,2-019,2-05,0 *
22 14 5,0 14,0 22,0 5,5 75 MPS-014-022-05,0 *
22,5 12,5 8,0 12,5 22,5 8.8 10,8 MPS-012,5-022,5-08,0 *
24 14 8,0 14,0 24,0 8.8 10,8 MPS-014-024-08,0 *
16 5,0 16,0 24,0 5,5 75 MPS-016-024-05,0 *
25 15 8,0 15,0 25,0 8.8 10,8 MPS-015-025-08,0 *
26 16 8,0 16,0 26,0 8.8 10,8 MPS-016-026-08,0 *
18 5,0 18,0 26,0 5,5 75 MPS-018-026-05,0 *
28 20 5,0 20,0 28,0 5,5 75 MPS-020-028-05,0 *
30 20 8,0 20,0 30,0 8.8 10,8 MPS-020-030-08,0 *
22,4 5,0 22,4 30,0 5,5 75 MPS-022,4-030-05,0 *
33 25 5,0 25,0 33,0 5,5 75 MPS-025-033-05,0 *
35 25 8,0 25,0 35,0 8.8 10,8 MPS-025-035-08,0 *
40 28 10,0 28,0 40,0 11,0 13,0 MPS-028-040-10,0 *
30 6,0 30,0 40,0 6,6 8,6 MPS-030-040-06,0 *
41,5 31,5 6,0 31,5 41,5 6,6 8,6 MPS-031,5-041,5-06,0 *
43 28 10,2 28,0 43,0 11,22 13,22 MPS-028-043-10,2 *
45 30 10,0 30,0 45,0 11,0 12,0 MPS-030-045-10,0 *
35 6,0 35,0 45,0 6,6 8,6 MPS-035-045-06,0 *
50 35 10,0 35,0 50,0 11,0 13,0 MPS-035-050-10,0 *
40 6,0 40,0 50,0 6,6 8,6 MPS-040-050-06,0 *
55 40 10,0 40,0 55,0 11,0 13,0 MPS-040-055-10,0 *
45 6,0 45,0 55,0 6,6 8,6 MPS-045-055-06,0 *
56 45 7,0 45,0 56,0 7,7 9,7 MPS-045-056-07,0 *
60 45 10,0 45,0 60,0 11,0 13,0 MPS-045-060-10,0 *
50 6,0 50,0 60,0 6,6 8,6 MPS-050-060-06,0 *

* Type B and UNP, depending on style.
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Nominal dimensions Dimensions Designation*
Qutside  Inside Height
diameter diameter
dq dq D B B+bq
mm mm -
63 48 10,0 48,0 63,0 11,0 13,0 MPS-048-063-10,0 *
53 6,0 53,0 63,0 6,6 8,6 MPS-053-063-06,0 *
65 50 10,0 50,0 65,0 11,0 12,0 MPS-050-065-10,0 *
55 6,0 55,0 65,0 6,6 8,6 MPS-055-065-06,0 *
66 56 6,0 56,0 66,0 6,6 8,6 MPS-056-066-06,0 *
70 60 6,0 60,0 70,0 6,6 8,6 MPS-060-070-06,0 *
75 55 12,0 55,0 75,0 13,2 15,2 MPS-055-075-12,0 *
65 6,0 65,0 75,0 6,6 8,6 MPS-065-075-06,0 *
77 67 6,0 67,0 77,0 6,6 8,6 MPS-067-077-06,0 *
80 60 12,0 60,0 80,0 13,2 15,2 MPS-060-080-12,0 *
70 6,0 70,0 80,0 6,6 8,6 MPS-070-080-06,0 *
85 65 12,0 65,0 85,0 13,2 15,2 MPS-065-085-12,0 *
90 70 12,0 70,0 90,0 13,2 15,2 MPS-070-090-12,0 *
80 6,0 80,0 90,0 6,6 8,6 MPS-080-090-06,0 *
100 80 12,0 80,0 100,0 13,2 15,2 MPS-080-100-12,0 *
85 9,0 85,0 100,0 9,9 11,9 MPS-085-100-09,0 *
105 90 9,0 90,0 105,0 9,9 11,9 MPS-090-105-09,0 *
110 90 12,0 90,0 110,0 13,2 15,2 MPS-090-110-12,0 *
95 9,0 95,0 110,0 9,9 11,9 MPS-095-110-09,0 *
115 100 9,0 100,0 115,0 9,9 11,9 MPS-100-115-09,0 *
120 100 12,0 100,0 120,0 13,2 15,2 MPS-100-120-12,0 *
125 110 9,0 110,0 125,0 9,9 11,9 MPS-110-125-09,0 *
130 110 15,0 110,0 130,0 16,5 18,5 MPS-110-130-15,0 *
140 120 15,0 120,0 140,0 16,5 18,5 MPS-120-140-15,0 *
125 9,0 125,0 140,0 9,9 11,9 MPS-125-140-09,0 *
145 125 15,0 125,0 145,0 16,5 18,5 MPS-125-145-15,0 *
150 130 15,0 130,0 150,0 16,5 11,5 MPS-130-150-15,0 *
136 9,0 136,0 150,0 9,9 11,9 MPS-136-150-09,0 *
155 140 9,0 140,0 155,0 9,9 11,9 MPS-140-155-09,0 *
160 140 15,0 140,0 160,0 16,5 18,5 MPS-140-160-15,0 *
145 16,0 145,0 160,0 17,6 19,6 MPS-145-160-16,0 *
170 150 15,0 150,0 170,0 16,5 18,5 MPS-150-170-15,0 *
180 155 16,0 155,0 180,0 17,6 19,6 MPS-155-180-16,0 *
165 9,0 165,0 180,0 9,9 11,9 MPS-165-180-09,0 *
185 160 16,0 160,0 185,0 17,6 19,6 MPS-160-185-16,0 *
190 165 16,0 165,0 190,0 17,6 19,6 MPS-165-190-16,0 *
195 170 16,0 170,0 195,0 17,6 19,6 MPS-170-195-16,0 *
200 175 16,0 175,0 200,0 17,6 19,6 MPS-175-200-16,0 *
180 12,5 180,0 200,0 13,75 15,75 MPS-180-200-12,5 *

* Type B and UNP, depending on style.
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Polyurethane piston seals — metric sizes

D 205-330 mm
= B = b1: B‘:bl ~ Tmax = 0,40 mm by =2,0mm
250\\,/ 1,6 R,
]
d1(h9) D(H9)
0,1-0,4 R,
U
Nominal dimensions Dimensions Designation*
QOutside  Inside Height
diameter diameter
D dq b dq D B B+bs
mm mm -
205 180 16,0 180,0 205,0 17,6 19,6 MPS-180-205-16,0 *
215 190 16,0 190,0 215,0 17,6 19,6 MPS-190-215-16,0 *
220 200 12,5 200,0 220,0 13,75 15,75 MPS-200,220-12,5 *
224 204 12,5 204,0 224,0 13,75 15,75 MPS-204-224-12,5 *
225 200 16,0 200,0 225,0 17,6 19,6 MPS-200-225-16,0 *
237 212 19,0 212,0 237,0 20,9 22,9 MPS-212-237-19,0 *
249 224 19,0 224,0 249,0 20,9 22,9 MPS-224-249-19,0 *
250 225 19,0 225,0 250,0 20,9 22,9 MPS-225-250-19,0 *
230 12,5 230,0 250,0 13,75 15,75 MPS-230-250-12,5 *
255 230 19,0 230,0 255,0 20,9 22,9 MPS-230-255-19,0 *
261 236 19,0 236,0 261,0 20,9 22,9 MPS-236-261-19,0 *
275 250 19,0 250,0 275,0 20,9 22,9 MPS-250-275-19,0 *
295 265 19,0 265,0 295,0 20,9 22,9 MPS-265-295-19,0 *
300 270 19,0 270,0 300,0 20,9 22,9 MPS-270-300-19,0 *
310 280 19,0 280,0 310,0 20,9 22,9 MPS-280-310-19,0 *
330 300 19,0 300,0 3300 20,9 22,9 MPS-300-330-19,0 *
For inch sizes, see page 20 in this catalogue.
* Type B and UNP, depending on style.
64 alkF



akF

65



Grooved piston rings

Part number descriptions

Metric example

Metric-sized grooved piston rings are desig-
nated by MPS at the start of the part number
followed by the series cross section, bore
diameter, a grooved piston ring designator
and then material.

MPS-B-020,0-GPR-702

Inch example

Inch-sized grooved piston rings are designat-
ed by type and series, bore diameter, cut style,
other feature (if available) and then material.

AP-404500-L-5-702

Product tables

See page 68 for metric sized and page 69
for inch sized products.
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Operational range Recommended material

Grooved piston seal — High speed

Pressure: 350 bar max. (5 000 psi max.) 741 - 40% bronzed filled PTFE
Temperature: —40to +200 °C (—40to +212 °F) Customer supplied O-ring and
Velocity: 0,5 m/s max. (1.5 ft./s max.) quad ring required

Surface finish: R,0,1to 0,3 um (4 to 12 pin.)

Maximum extrusion gaps

Series 0-100 bar 200 bar 400 bar

- mm mm mm

B 0,46 0,15 0,10

C 0,61 0,20 0,13

D 0,76 0,25 0,15

Materials

number Description Recommended service
702 15% glass, 5% moly filled PTFE General purpose

716 15% graphite filled PTFE Low friction

741 40% bronze filled PTFE General purpose

711 25% carbon graphite filled PTFE High temperature and high pressures

Note: Elastomer components required. Contact your SKF Polyseal Channel partner.

Part numbering guide

Type Series Seal diameter Seal cap

d[in.] material*
AP -4 06000 - 741 - A8501
AP —grooved 2=0.125 5 digits for bore Elastomer
piston seal 3=0.187 diameter materials*
ring 4 =0.250 06000 = @ 6.000 in.

5 =0.250 extended
GP -4 06000 - 741 -N
GP —grooved 2=0.125 5 digits for bore Indicates vent
piston seal 3=0.187 diameter notch
ring 4 =0.250 06000 = @ 6.000 in. (GP available with or

5 = 0.250 extended

* See material specification.

without vent notch)
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AP and GP type piston rings are designed to

. L . . AP and GP t; iston ri
provide a positive bi-directional fluid seal in an LIRSS
applications requiring good sealability at low Series Gland E maximum diametrical clearance
pressure differentials. They have been proven diameter 6 arax 1000psi  3000psi 5000 psi
to be effective in piston accumulators and i
medium duty hydraulic cylinders. = in. in.
2 Bore-0.424 0.210/0.215 0.015 0.018 0.006 0.004
3 Bore-0.616 0.288/0.293 0.025 0.024 0.008 0.005
4 Bore-0.840 0.375/0.380 0.035 0.030 0.010 0.006
5 Bore-0.920 0.375/0.380 0.035 0.030 0.010 0.006
Diameter tolerances
Bore Gland
dimension tolerance dimension tolerance
from incl. from incl.
in. in.
1.000 2.000 +0.003/-0 0.5 1.75 +0/-0.003
2.001 5.250 +0.004/-0 1.751 4.634 +0/-0.004
5.251 7.750 +0.005/-0 4,535 6.045 +0/-0.005
7.751 10.000 +0.006/-0 6.046 9.165 +0/-0.006
10.001 14.000 +0.008/-0 9.166 13.125  +0/-0.008
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Grooved piston rings — metric sizes

D20-190 mm
02 Tmax = 0,40 mm
s B0 o 16R,
25°
e \ @/
| d4(h9) D(H9)
0,1-0,4 R,
® 8
Dimensions Designation Dimensions Designation
Loader Dynamic Series Loader Dynamic Series
size size size size
D dq B D dq B
mm - - - mm - - -
20 9 4,2 -204 4-016 B MPS-B-020,0 APR 130 1145 6,3  -348 4-158 C MPS-C-130,0 APR
22 11 4,2 -205 4-018 B MPS-B-022,0 APR 132 116,5 6,3  -349 4-159 C MPS-C-132,0 APR
25 14 4,2 -207 4-020 B MPS-B-025,0 APR 135 1195 6,3  -350 4-159 C MPS-C-135,0 APR
28 17 4,2 -209 4-022 B MPS-B-028,0 APR 140 1245 6,3  -352 4-160 C MPS-C-140,0 APR
30 19 4,2 -210 4-023 B MPS-B-030,0 APR 145 1295 6,3  -353 4-161 C MPS-C-145,0 APR
35 24 4,2 -213 4-026 B MPS-B-035,0 APR
150 1345 63  -355 4-161 C MPS-C-150,0 APR
40 29 4,2 -216 4-028 B MPS-B-040,0 APR
155 1395 63  -356 4-162 D MPS-C-155,0 APR
42 31 4,2 -217 4-029 B MPS-B-042,0 APR
160 139 81 -432 4-258 D MPS-D-160,0 APR
45 34 4,2 -219 4-030 B MPS-B-045,0 APR
165 144 81 -434 4-259 D MPS-D-165,0 APR
50 39 4,2 =222 4-031 B MPS-B-050,0 APR
170 149 81 -435 4-259 D MPS-D-170,0 APR
55 Lt 4,2 -224 4-033 B MPS-B-055,0 APR
175 154 81  -437 4-260 D MPS-D-175,0 APR
60 49 4,2 -225 4-034 B MPS-B-060,0 APR
180 159 81 -438 4-261 D MPS-D-180,0 APR
63 52 4,2 =226 4-035 B MPS-B-063,0 APR
190 169 81 -439 4-262 D MPS-D-190,0 APR
65 54 4,2 =227 4-036 B MPS-B-065,0 APR
70 59 4,2 -228 4-038 B MPS-B-070,0 APR
75 64 4,2 -230 4-039 B MPS-B-075,0 APR
80 69 4,2 -231 4-041 B MPS-B-080,0 APR
85 69,5 6,3 -335 4-151 C MPS-C-085,0 APR
90 74,5 6,3 -336 4-152 C MPS-C-090,0 APR
95 79,5 6,3 -338 4-153 C MPS-C-095,0 APR
100 84,5 6,3 -339 4-154 C MPS-C-100,0 APR
105 89,5 6,3 -341 4-154 C MPS-C-105,0 APR
110 94,5 6,3 -342 4-155 C MPS-C-110,0 APR
115 99,5 6,3 344 4-156 C MPS-C-115,0 APR
120 1045 6,3  -345 4-157 C MPS-C-120,0 APR
125 1095 63  -347 4-157 C MPS-C-125,0 APR

68
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Grooved piston rings — inch sizes
D 1.000 - 14.000 in.

Dimensions Dimensions

Series2 Series 3 Series 3 Series 4 Series 5
Eore Loader Dynamic  Loader Dynamic Eore Loader Dynamic  Loader Dynamic  Loader Dynamic
in - in -
1.000 -207 -020 5.375 -351  -159 -425  -251
1125 -209 -022 5.500 -352 -160 -426  -252
1.250 -211 -024 5.625 -353  -160 -427  -253
1.375 -213  -026 5.750 -354  -161 -428  -254
1.500 -215 -028 6.000 -356  -162 -430  -256
1.625 -217 -029 6.250 -358  -163 -432  -258
1.750 -219 -030 6.500 -360  -164 -434  -259
1.875 -221 -031 6.750 -361  -165 -436  -260
2.000 -222 -032 -324  -133 7.000 -362  -166 -437  -261
2.125 -325  -135 7.250 -363  -167 -438  -262
2.250 -326  -137 7.500 -364  -168 -439  -263
2.375 -327  -139 7.750 -365  -169 -440  -264
2.500 -328  -141 8.000 -366  -170 -441 265
2.625 -329  -143 8.250 -442 -266
2.750 -330  -145 8.500 -443 -267
2.875 -331  -147 8.750 -444 -268
3.000 -332 -149 9.000 -445 -269
3.125 -333  -150 9.250 -445 -270
3.250 -334  -151 9.500 -446 -271
3.375 -335  -151 9.750 -446 -272
3.500 -336  -152 10.000 -447 -273
3.625 -337  -152 10.500 -448 =274
3.750 -338  -153 11.000 -449 -275
3.875 -339  -153 11.500 -450 -276
4.000 -340  -154 12.000 -451 =277
4.125 -341  -154 12.500 -452 -278
4.250 -342  -155 13.000 -453 -278
4.375 -343  -155 13.500 -454  -279
4.500 -344  -155 14.000 -455  -279
4.625 -345  -156
4.750 -346  -157
4.875 -347  -157
5.000 -348  -158
5.125 -349  -158 Note: PTFE piston rings may require stretching for installation. Care must be taken to

stretch PTFE rings without damaging them. Instructions for installation tools and recom-

5.250 -350 -159 mendations are available. Please contact the SKF Polyseal engineering department for

non-standard parts and any questions.
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Capped T piston seal

Part number descriptions

Metric example

Metric-sized capped piston seals are desig-
nated by CT at the start of the part number,
bore diameter, MK, cap material, energizer

material and then backup material.

CT-A050M

Inch example:

Inch-sized capped piston seals are designated
by CT at the start of the part number, series
and then bore diameter.

CT-308000

Product tables

See page 73 for metric sized.
Please contact SKF Polyseal for inch sizes.
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Capped T Seal LCP

Operational range Recommended material
Capped piston seal - High duty cycle
Pressure: 500 bar max. (7 251 psi max.) 702 —15% glass, 5% moly filled PTFE
Temperature: —~40to +125 °C (-40to +257 °F) 741 — 40% bronze filled PTFE
Velocity: 1,0 m/s max (3 ft./s max.) A-8501 nitrile
Surface finish: R, 0,1 to 0,4 pum (4 to 16 pin.) P-2506 nylon
mm (in.) bar (psi) @ 70 °C (158 °F) bar (psi) @ 90 °C (194 °F)

Extrusion gaps — Nylon

0,10 (0.004) 690 (10 000) 690 (10 000)

0,15 (0.006) 690 (10 000) 690 (10 000)

0,20 (0.008) 690 (10 000) 690 (10 000)

Pressure with wearguides — Nylon

0,25 (0.010) 690 (10 000) 490 (7 100)

0,50 (0.020) 410 (6 000) 300 (4 350)

0,75 (0.030) 300 (4 350) 250 (3 625)

Materials

number Description Recommended service
702 15% glass, 5% moly filled PTFE General purpose

716 15% graphite filled PTFE Low friction

741 40% bronze filled PTFE General purpose

711 25% carbon graphite filled PTFE High temperature and high pressures

Energizers - Elastomers

A-8501 NBR nitrile, 70A 37 to +129 °C (=35 to +265 °F) General purpose hydraluic
and hydrocarbon fluid
service

A-8504  NBR nitrile, 70A 54 to +115 °C (=65 to +240 °F) Low temperature hydraluic
fluid service

V-7501  FKM fluoroelastomer 70A  —28 to +204 °C (-18 to +400 °F) High temperatures and
pressures. Long wear,
general purpose

Anti-extrusion rings - Plastics

P-2506  Nylon —40 to +107 °C (—40 to +250 °F) General purpose hydraulic,
hydrocarbon

745 Unfilled PEEK —40to +232 °C (40 to +450 °F) Extended temperature,
pressure and media
resistance

Note: Temperature ranges shown are limited by the functional range of the CT assembly. Materials shown above may
have different operating ranges when used in other seal designs. The information contained herein is based on labo-
ratory tests believed to be reliable. It is offered for comparison and guidance to persons who should conduct their own
tests in order to determine suitability for any purpose.
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CT-3 02000
Series Nominal Size
cross in
section inches
3 0.187 in. 5 digits
4 0.250 in. for the
6 0.375in. actual bore
8 0.500 in. diameter
CT-B 1250 M
Series Nominal Actual bore Metric
Cross diameter
Section mm
A 5,0 mm
B 7,5 mm
C 10,0 mm
D 12,5 mm
akF

Recommended gland dimensions - inches

Dimensions
Bore Groove Capped  Diametrical
diameter tolerance diameter tolerance width  T-seal clearance
cross
section
D d H
from  to +/— +/— max
in. Series in.
1.000 2.875 +0.002/-0.000 D-0.374 +0.000/-0.002 0.424 3 0.025
3.000 4.875 +0.003/-0.000 D-0.480 +0.000/-0.003 0.579 4 0.030
5.000 16.000 +0.004/-0.000 D-0.730 +0.000/-0.004 0.750 6 0.035
16.125 22.000 +0.005/-0.000 D-0.940 +0.000/-0.005 0.750 8 0.035
Recommended gland dimensions — metric
Dimensions
Bore Groove Capped Diametrical
diameter tolerance diameter tolerance width T-seal clearance
cross
section
D d H
from to +/— +/— max
mm Series mm
25 74 +0,05/-0,00 D-10,0 +0,00/-0,05 8,0 A 0,64
75 124 +0,08/-0,00 D-150 +0,00/-0,08 12,0 B 0,76
125 405 +0,10/-0,00 D-20,0 +0,00/-0,10 16,0 C 0,89
406 560 +0,13/-0,00 D-250 +0,00/-0,13 20,0 D 0,89
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The MK/EK design is primarily used in narrow
groove pistons often seen in equipment man-
ufactured in the Asia Pacific region.

It is always recommended that groove
dimensions be measured before retrofitting
Capped T-Seals.

CT- 140 MK
Bore size Metric
mm design

CT- 7500 EK
Bore size EK
inches design
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Recommended gland dimesions for MK series

Dimensions

Bore Groove Diamet-

diameter tolerance diameter tolerance width rical
clear-
ance

D d B E

incl.  to +/— +/— max

mm

50 60 +0,05/-0,00 D-14,00 +0,00/-0,05 9,00 0,64

65 90 +0,08/-0,00 D-15,00 +0,00/-0,08 11,00 0,64

95 120 +0,10/-0,00 D-15,00 +0,00/-0,10 12,50 0,76

125 245 +0,13/-0,00 D-23,00 +0,00/-0,13 16,00 0,89

250 320 +0,13/-0,00 D-28,00 +0,00/-0,13 17,50 0,89

Recommended gland dimesions for EK series

Dimensions

Bore Groove Diamet-

diameter tolerance diameter tolerance width rical
clear-
ance

D d B E

from to +/— +/— max

in.

1.75 2.38 +0.002/-0.000 D-0.551 +0.000/-0.002  0.354 0.025

2.50 3.50 +0.003/-0.000 D-0.591 +0.000/-0.003  0.433 0.025

3.75 4.75 +0.004/-0.000 D-0.591 +0.000/-0.004  0.492 0.030

5.00 9.75 +0.005/-0.000 D-0.906 +0.000/-0.005 0.630 0.035

10.00 12.50 +0.005/-0.000 D-1.102 +0.000/-0.005 0.689 0.035
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Capped T piston seals — metric sizes

D 50-270 mm
. 02 Imax = 0,5 mm
N Bo 0,1-0,4 R,
25°
d4(h9) D(H9)
1,6 R,

Dimensions Designation Dimensions Designation
Cylinder Gland Cylinder Gland
bore diameter width bore diameter width
D dq B D dq B
mm - mm -
50 36 9 CT-050-MK

185 162 16 CT-185-MK
60 46 9 CT-060-MK

190 167 16 CT-190-MK
65 50 11 CT-065-MK

200 177 16 CT-200-MK
70 55 11 CT-070-MK

210 187 16 CT-210-MK
80 65 11 CT-080-MK

220 197 16 CT-220-MK
85 70 11 CT-085-MK

225 202 16 CT-225-MK
90 75 11 CT-090-MK

230 207 16 CT-230-MK
95 80 11 CT-095-MK

240 217 16 CT-240-MK
100 85 12,5 CT-100-MK

250 222 17,5 CT-250-MK
105 90 12,5 CT-105-MK

260 232 17,5 CT-260-MK
110 95 12,5 CT-110-MK

270 242 17,5 CT-270-MK
115 100 12,5 CT-115-MK
120 105 12,5 CT-120-MK
125 102 16 CT-125-MK
130 107 16 CT-130-MK
135 112 16 CT-135-MK
140 117 16 CT-140-MK
145 122 16 CT-145-MK
150 127 16 CT-150-MK
160 137 16 CT-160-MK
165 142 16 CT-165-MK
170 147 16 CT-170-MK
180 157 16 CT-180-MK

Please contact SKF Polyseal for inch sizes.
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Guide rings

Close tolerance guide rings

Available in three joint styles: WGT (butt cut),
WAT (angle cut) and WST (step cut).

0,05 total thickness range

SKF Polyseal close tolerance guide rings are
carefully manufactured to ensure precision
clearance control in fluid power systems. This
provides longer seal life in dynamic systems.

Reinforced nylon guide rings prevent metal-
to-metal contact, allowing metal components
to be selected without fear of scoring damage
to sealing surfaces.

Close tolerance control ensures minimum
clearances and maximum bearing contact to
eliminate deflection under load. SKF Polyseal
process control and quality assurance provide
state-of-the-art repeatability.

Part number descriptions

Metric example

Metric guide rings are designated by MPS at
the start of the part number followed by the
inside diameter, outside diameter, nominal
width and then cut style.

MPS-080-086-050-WGT

Inch example

Standard sized guide rings are designated by
nominal cross section, outside diameter, width

and then cut style.

125-01.500-0.500-WGT
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WGT (butt cut)

WAT (angle cut) WST (step cut)

Materials

number  Description Temperature Recommended service

P-2551  40% glass filled nylon —240to +121 °C (-400 to +250 °F) (Gener?l hydraluics
lubed
P-2552  40% glass filled nylon w/PTFE —240 to +121 °C (—400 to +250 °F) General hydraulics and

pneumatic,non-lubed

Typical physical properties of glass reinforced nylon

Property ASTM test P-2551 P-2552
Tensile strength, MPa D638 172 158
Elongation,% D638 3 2
Flexural modulus, MPa D790 9650 9300
Compressive strength, MPa D695 158 138
|ZOD impact, strength, J/m D256 133 107
notched 3,81 x 6,36 mm
Hardness, Rockwell R D795 120 120
Water absorption,% D570
24 h 1,2% 1%
Continuous immersion 5% 4%
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Wear guide piston
application

Groove dimensions

1 Subtract 0,03 mm from minimum bore
(Bmin) to allow for ovality and assembly
clearance

2 Subtract twice maximum wear guide thick-
ness (Trnax)- The result is the maximum
groove diameter (Gypax)

3 Subtract piston machining tolerance to
obtain Gyin

4 To Gppin, add twice minimum wear guide
thickness (Tyin) to obtain minimum
installed wear guide outside diameter

5 Subtract twice minimum desired radial
piston-to-hore clearance to obtain maxi-
mum piston diameter (Ppay). Subtract pis-
ton machining tolerances to obtain Py,

6 Groove length (L) is equal to nominal wear
guide width (W) plus 0,25/0,50 mm.

Seal extrusion gap
Maximum seal extrusion gap (Emay) Without
cylinder bore expansion can be estimated by:

Gmin
o)

Ermax = Bmax = (Gmin + Trin + (Prin —

Example

Example bore is 50,00/50,08. Wear guide is
3,0/2,95 mm thick and 15 mm wide. Piston
machining tolerance is a total of 0,05 mm.
Minimum desired radial piston-to-bore clear-
ance is 0,25 mm.

1 50,00 -0,03 = 49,97

2 49,97 -2x3,0 = 43,97 (Gyna)

3 43,97 -0,05 = 49,82

4 43,92 +2x 2,95 = 49,82

5 49,82 -2x0,25 = 49,32 (Pray)
49,32 - 0,05 = 49,27 (Pryin)

6 15,00 + 0,25/0,50 = 15,25/15,50

Seal extrusion gap

50,08 — (43,92 + 2,95 + (49,27 —Lé%)) =
=0,54 mm

—W ——

L
G P B
L |
] i

S5KF T E

Wear guide
rod application

Groove dimensions

1 Add 0,03 mm from maximum rod (Rax) to
allow for assembly

2 Add twice maximum wear guide thickness
(Trmax)- The result is the minimum groove
diameter (Dpin)

3 Add machining tolerances to obtain Dypax

4 From Dypay, subtract twice the minimum
wear guide thickness (Tin) to obtain maxi-
mum installed wear ring inside diameter

5 Add twice the minimum desired radial rod-
to-gland bore clearance to obtain minimum
gland bore diameter (H,n). Add gland
machining tolerance to obtain Hy,ay

6 Groove length (L) is equal to nominal wear
guide width (W) plus 0,25/0,50 mm

Seal extrustion gap
Maximum seal extrusion gap (F for new
assembly can be estimated by:

Trmin + Gmi
min * Ymin
Ermax = Hmax * Dmax = Hmax =

Example

Example rod is 25,00/24,95 mm. Wear guide
is 3,0/2,95 mm thick and 10,0 mm wide. Rod
gland machining tolerance is a total of

0,05 mm. Minimum desired rod-to-gland
clearance is 0,25 mm.

1 25,00 + 0,03 = 25,03

2 25,03 +2x 3,0 =31,03 (D)

3 31,03 + 0,05 = 31, 08 (D)

4 31,08-2x 2,95 = 25,18

5 25,18 + 2 x 0,25 = 25,68 (Hyin)
25,68 + 0,05 = 25,73 (Hra)

6 10,00 + 0,25/0,50 = 10,25/10,50

Seal extrusion gap

25,73 + 31,08 - 25,73 —M -
=0,50 mm
W
L
254 pm (100 pin.)
=

7l
]

ik

Tmax = 0,61 mm (0.024 inch)
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Installation guide

Proper design and seal cross-section selec-
tion are the best deterrents to seal installation
problems (= page 17: seal cross-section vs.
diameter chart ).

In addition, devices can be made or pur-
chased which will increase the speed of instal-
lation and reduce damage to the seal.

Rod seal installation

Most rod seals can be installed rapidly with
the use of the SKF Polyseal installation tool.

Three tool sizes are available:

Seal size I.D. Tool number
0.750t0 1.125 in. IT-100
1.500 to 2.000 in. IT-150
2.000 to 3.000 in. IT-200

Seals larger than the above sizes can usually
be installed easily without the use of tools as
long as the cross-section is not too large in
relation to the seal’s inside diameter. The
Lubrithane rod seal is very resilient and will
not be damaged by kinking or bending during
installation. However, care should be taken
not to kink the Fluorotrel or Hytrel rod seal.
Before installing a seal, all sharp corners and
burrs should be removed from the gland area.

Please see next page for installation.

Note!

Inspect seal after installation to assure
that all components are properly in
place.
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1. Tool, rod housing, SKF Polyseal rod seal 2. Proper tool positioning for grasping rod seal

3. Rod seal properly folded for ease of installation 4. Using tool to insert rod seal into the housing

5. Tool positioning rod seal in the groove 6. Rod seal properly installed
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Piston seal installation

Seal grooves should be placed as close as Assembly bushings can also be used to
practical to the end of the piston, and cham- install the piston into the cylinder to protect
fers should be used to facilitate seal installa- the seal from threads, sharp edges, or snap-
tion. The best method of assembly is rolling in grooves (= fig. 2).

the seal into the groove in the same manner
as a tire is installed on its rim. Sometimes,
cones are used to stretch the seal over the
outside diameter of the piston with the use of
an arbor press (= fig. 1).

//\/’M Fig. 1

Fig. 2
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SKF — the knowledge

engineering

From the company that invented the self-
aligning ball bearing more than 100 years
ago, SKF has evolved into a knowledge
engineering company that is able to draw on
five technology platforms to create unique
solutions for its customers. These platforms
include bearings, bearing units and seals, of
course, but extend to other areas including:
lubricants and lubrication systems, critical
for long bearing life in many applications;
mechatronics that combine mechanical and
electronics knowledge into systems for more
effective linear motion and sensorized solu-
tions; and a full range of services, from design
and logistics support to condition monitoring
and reliability systems.

Though the scope has broadened, SKF
continues to maintain the world's leadership
in the design, manufacture and marketing of
rolling bearings, as well as complementary
products such as radial seals. SKF also holds
an increasingly important position in the mar-
ket for linear motion products, high-precision
aerospace bearings, machine tool spindles
and plant maintenance services.

Seals
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company

The SKF Group is globally certified to ISO
14001, the international standard for enviro-
nmental management, as well as OHSAS
18001, the health and safety management
standard. Individual divisions have been ap-
proved for quality certification in accordance
with ISO 9001 and other customer specific
requirements.

With over 120 manufacturing sites world-
wide and sales companies in 70 countries,
SKF is a truly international corporation. In
addition, our distributors and dealers in
some 15 000 locations around the world,
an e-business marketplace and a global
distribution system put SKF close to custom-
ers for the supply of both products and serv-
ices. In essence, SKF solutions are available
wherever and whenever customers need
them. Overall, the SKF brand and the corpo-
ration are stronger than ever. As the know-
ledge engineering company, we stand ready
to serve you with world-class product compe-
tencies, intellectual resources, and the vision
to help you succeed.

Lubrication
systems

N N

Services

Evolving by-wire technology

SKF has a unique expertise in the fast-growing by-
wire technology, from fly-by-wire, to drive-by-wire,
to work-by-wire. SKF pioneered practical fly-by-
wire technology and is a close working partner with
all aerospace industry leaders. As an example, virtu-
ally all aircraft of the Airbus design use SKF by-wire
systems for cockpit flight control.

SKF is also a leader in automotive by-wire technol-
ogy, and has partnered with automotive engineers to
develop two concept cars, which employ SKF mecha-
tronics for steering and braking. Further by-wire
development has led SKF to produce an all-electric
forklift truck, which uses mechatronics rather than
hydraulics for all controls.
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Harnessing wind power

The growing industry of wind-generated electric power provides a source of
clean, green electricity. SKF is working closely with global industry leaders to
develop efficient and trouble-free turbines, providing a wide range of large, highly
specialized bearings and condition monitoring systems to extend equipment life
of wind farms located in even the most remote and inhospitable environments.

Working in extreme environments

In frigid winters, especially in northern countries, extreme sub-zero tempera-
tures can cause bearings in railway axleboxes to seize due to lubrication starva-
tion. SKF created a new family of synthetic lubricants formulated to retain their
lubrication viscosity even at these extreme temperatures. SKF knowledge enables
manufacturers and end user customers to overcome the performance issues
resulting from extreme temperatures, whether hot or cold. For example, SKF
products are at work in diverse environments such as baking ovens and instant
freezing in food processing plants.

Developing a cleaner cleaner

The electric motor and its bearings are the heart of many household appliances.
SKF works closely with appliance manufacturers to improve their products’ per-
formance, cut costs, reduce weight, and reduce energy consumption. A recent
example of this cooperation is a new generation of vacuum cleaners with sub-
stantially more suction. SKF knowledge in the area of small bearing technology
is also applied to manufacturers of power tools and office equipment.

Maintaining a 350 km/h R&D lab

In addition to SKF's renowned research and development facilities in Europe and
the United States, Formula One car racing provides a unigue environment for
SKF to push the limits of bearing technology. For over 60 years, SKF products,
engineering and knowledge have helped make Scuderia Ferrari a formidable
force in F1 racing. (The average racing Ferrari utilizes around 150 SKF compo-
nents.) Lessons learned here are applied to the products we provide to automak-
ers and the aftermarket worldwide.

Delivering Asset Efficiency Optimization

Through SKF Reliability Systems, SKF provides a comprehensive range of asset
efficiency products and services, from condition monitoring hardware and soft-
ware to maintenance strategies, engineering assistance and machine reliability
programmes. To optimize efficiency and boost productivity, some industrial facil-
ities opt for an Integrated Maintenance Solution, in which SKF delivers all ser-
vices under one fixed-fee, performance-based contract.

Planning for sustainable growth

By their very nature, bearings make a positive contribution to the natural envir-
onment, enabling machinery to operate more efficiently, consume less power,
and require less lubrication. By raising the performance bar for our own prod-
ucts, SKF is enabling a new generation of high-efficiency products and equip-
ment. With an eye to the future and the world we will leave to our children, the
SKF Group policy on environment, health and safety, as well as the manufactur-
ing techniques, are planned and implemented to help protect and preserve the
earth’s limited natural resources. We remain committed to sustainable, environ-
mentally responsible growth.
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® SKF is a registered trademark of the SKF Group.

™ Buffer Seal, Capped T-seal, Crown seal, Fluorotrel,
Lubrithane and Spectraseal are trademarks of the SKF
Group.

Ekonol is a registered trademark of Carborundum
Company.
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The contents of this publication are the copyright of the
publisher and may not be reproduced (even extracts)
unless prior written permisssion is granted. Every care has
been taken to ensure the accuracy of the information
contained in this publication but no liability can be accepted
for any loss or damage whether direct, indirectw or
consequential arising out of the use of the information
contained herein.

PUB SE/P2 06864 EN - January 2011

Printed in USA on environmentally friendly paper.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /SVE <FEFF0053004B00460020005200650076006900650077002020130020006600F600720020006B006F007200720065006B00740075007200200075006E006400650072002000640065007300690067006E0066006100730065006E000D000D005000440046002D0064006F006B0075006D0065006E00740065006E0020006B0061006E002000F600700070006E006100730020006D006500640020004100630072006F0062006100740020006F00630068002000520065006100640065007200200035002E003000200065006C006C00650072002000730065006E006100720065002E>
  >>
  /ExportLayers /ExportAllLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Euroscale Coated v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


