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Rod Seals (See Section 5)

Application (Duty)
Hydraulic )
Profile Description T | Page
£| 5| &8|E
21 8| 8| 2
-l s T a
Premium non-symmetrical o-ring energized rod seal with a knife trimmed ©
= primary lip and molded secondary lip. Preferred material is 4300. Additional ik [ 5-5
‘ BD @  aierials include 4301, 5065, g & |
— BD Profile with positively actuated back-up. Preferred material is 5065 with B ? 5-9
4655 back-up.
i
‘ BT i ,\---\ Premium non-symmetrical u-cup rod seal with a knife trimmed primary lip il () 5-13
k| and molded secondary lip. Preferred material is 4300. § A -
~=J B B
©
== Premium knife trimmed buffer or secondary seal designed to work with a i _’
‘ BR i primary rod seal for heavy duty or zero-leak systems. Preferred material is = - 5-17
I 4300. |
o X
B 2
2N ®
B3 <5 Non-symmetrical u-cup with knife trimmed lip. Standard materials include il 5-01
| 4300, 4700, 5065. g n
e J B
i
BS — . Non-symmetrical u-cup rod seal with knife trimmed primary lip and molded il () 5.03
L _\x secondary lip. Standard materials are 4300 family, 4700, 5065. § A -
- 5 | B
— ®
UR ; ?éa_lrédard non-symmetrical u-cup with trimmed lip. Standard material is il 5.05
o = i
[
E5 — J Non-symmetrical low friction rounded lip pneumatic rod seal. Standard ? 5.07
- materials include 4274, 4180, 4208, 5065.
®
Bi-directional rod “T-seal” available in no back-up, single back-up, and two it .’
TR back-up o-ring groove sizes. Standard energizer materials include 4115, = - f 5-29
4274, 4205, 4259. Back-ups available in Nylon, PTFE, PEEK. § - L
B > B
ON . Bi-directional, rubber energized PTFE cap rod seal. Full range of energizer il 5-32
T | and PTFE materials available. § L
- 4 =
[
Bi-directional, low profile, rubber energized PTFE cap rod seal designed _f
CR w to fit standard o-ring glands. Full range of energizer and PTFE materials - _: 5-34
— available. - [
[ B
oc . Standard bi-directional rubber energized rectangular PTFE cap rod seal. il P 536
| Full range of energizer and PTFE materials available. § A
B B
oD . Uni-directional rubber energized PTFE rod seal, typically used as a buffer or il 5-38
| secondary rod seal. Full range of energizer and PTFE materials available.
b ?
V6 “ Pneumatic cushion or check valve rod seal used to cushion the piston using b 5-40
I internal pressure. Standard materials include 4622, 4180, 4181, 4208.
OR . Bi-directional rubber energized PTFE rod seal used in rotary or oscillating 5’ P 5-42
applications. Full range of energizer and PTFE materials available. g o
B B
‘ Preferred Profile (see page 1-1 for definition).
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Piston Seals (See Section 7)
Application (Duty)
Hydraulic o
i Description IS
Profile pt - £ > E Page
< = 3
=) S & )
) Standard non-symmetrical u-cup with trimmed beveled lip piston seal. it
UP > Standard material is 4615. = 7-19
. g i~
[
- Non-symmetrical low friction rounded lip pneumatic piston seal. Standard
E4 r - materials include 4274, 4180, 4208, 50 65. 7-21
Low friction bumper and round lip seal profile for use in pneumatic
BMP applications. Standard materials include 4283, 4274 and 4208. é 7-23
®
) ) Bi-directional piston “T-seal” available in no back-up, single back-up, and ik .I
TP two back-up o-ring groove sizes. Standard energizer materials include = - f 7-25
4115, 4274, 4205, 4259. Back-ups available in Nylon, PTFE, PEEK. g - ]
B > B
Economical medium duty bi-directional o-ring energized PTFE piston seal. it
S5 Standard material is 0203 15% fiberglass-filled PTFE with nitrile energizer. =~ f 7-28
. Split option available. g -
B B
©
Medium to heavy duty bi-directional lathe cut energized PTFE piston 7 _’
R5 seal. Full range of energizer and PTFE materials available. Split option - - f 7-30
. available. - [
B 5 | ¥
®
n Bi-directional three piece lathe cut energized PTFE cap piston seal with 7 _I
cQ an integrated quad seal for zero drift. Also available with dual o-ring = o 7-32
. energizer. - ]
B >
R Bi-directional, rubber energized PTFE cap piston seal. Full range of ik
OE ' energizer and PTFE materials available. = 7-34
O ¥ |8
%
i Uni-directional rubber energized PTFE piston seal, typically used as o
oG a buffer or secondary piston seal. Full range of energizer and PTFE il 7-36
materials available. g L é
B
Bi-directional low profile, rubber energized PTFE cap piston seal designed it
CP AT to fit standard o-ring glands. Full range of energizer and PTFE materials =~ f 7-38
available. g -
B B
| | Standard bi-directional rubber energized rectangular PTFE cap piston 7
OA seal. Full range of energizer and PTFE materials available. o i 7-40
: |2
g B
Bi-directional rubber energized PTFE piston seal used in rotary or 7
oQ oscillating applications. Full range of energizer and PTFE materials = 7-42
available. é - é
B
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General Application Guidelines

Parker’s selection of products is the broadest offering in the industry for hydraulic and pneumatic sealing
systems. Table 1-1 provides “General Application Guidelines” to help define possible differences between light,
medium and heavy duty applications. The product profile charts beginning on page 1-4 show corresponding

application duty recommendations for each profile.

Table 1-1. General Application Guidelines.

Catalog EPS 5370/USA

Introduction

Hydraulic Pneumatic
Application o i
Parameter A = : :
-~ J ]
> L B B
Light Duty Medium Duty Heavy Duty Light Duty Heavy Duty
Pressure <1200 psi <3500 psi >3500 psi 1 to 200 psi Above 200 psi
Range (<83 bars) (<241 bars) (>241 bars) (0 to 14 bar) (Above 14 bars)
None or low Not to exceed twice | Pressure spikes that Because of the Because of the
the system pressure. | may be several times | compressive nature compressive nature
Short duration such the system pressure of gases pressure of gases pressure
as valve shifting. and of a longer dura- | spikes are typically spikes are typically
tion. These are often not a problem. not a problem.
Pressure mechanically induced
Spikes by forcing the rod in
or out.
Temperature 0°F to +160°F -20°F to +200°F -45°F to +225°F 0°F to +72°F Cryogenic to
Range (-18°C to +71°C) (-29°C to +93°C) (-43°C to +107°C) (-18°C to +22°C) +450°F (+232°C)
Low or non Moderate with Moderate to high with | Low or non existing Moderate to high with
Contamin- existing cylinder in horizontal | the cylinder upright — the cylinder upright —
ation or inverted position. vertical vertical
None to light with | Moderate side Longer stroke lengths. | None to light with Longer stroke
shorter stroke and | load with cylinder Cylinder mounted shorter stroke and lengths. Cylinder
vertical cylinder mounted towards horizontal, heavy side | cylinder mount mounted horizontal,
Side Loading | mount. the vertical position. | loading. vertical. heavy side loading.
Medium stroke.

It is not uncommon for the requirements of a sealing system to fall into multiple duty columns. When this

situation occurs you should select the majority of your components from the higher range.

When selecting a wiper, focus on contamination section.
In selecting a sealing component you will evaluate the temperature, pressure and pressure spike variables of
the application. With a wear ring, you will want to look at the temperature and side loading section. This does
not preclude the need to consider such things as fluid being sealed and stroke speed.

09/01/2015
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The Parker Advantage

Parker is the world’s leading diversified manufacturer of motion and control technologies and systems,
providing precision-engineered solutions for a wide variety of commercial, mobile, industrial and aerospace
markets. The Engineered Polymer Systems (EPS) Division of Parker Engineered Materials Group, has over
40 years experience designing and manufacturing elastomeric, polymeric and plastic seals, materials, and

sealing systems for dynamic applications.

Global Access

Working with Parker EPS Division gives you access
to all of Parker’s seal products in North America,
Europe, and Asia. Our established worldwide network
of over 300 distributor and service center locations
combined with factory direct representatives, including
global sales and application engineering, ensures
access to quality products and engineering services
anytime, anywhere.

Quality Commitment

Parker strives to deliver excellence in quality
and service through continuous improvement of
our people, products and systems. Our quality
registrations include manufacturing sites registered
to AS9100, ISO/9000, TS16949, and 1ISO13485
standards.

Our implementation of Lean principles drives
productivity improvements in all operations to support
our goal of adding value — in every step of our process
— to the things that matter most to our customers.

Manufacturing Excellence

Parker’s manufacturing capabilities accommodate
a wide range of dynamic sealing needs, providing the
following value benefits to our customers:
¢ State of the art manufacturing processes and
procedures that enable Parker to provide world
class products, in both standard and custom
designs
* Specialized cellular manufacturing and Lean
concepts that sustain both low and high volume
runs with equal efficiency
¢ Tooling capability breadth to produce seal
diameters as small as 1/16 inch and as large as
9 feet without splicing
¢ Custom high speed trim machines that ensure
a sharp sealing edge for the ultimate seal
performance wherever possible.

Applications Engineering

Our team of experienced application engineers
can help you find the most reliable, cost-effective
sealing solution for your product. These engineers
are experts, combining decades of sealing experience

Injection Molding Operations

in real-world applications with a full complement of
technology-driven tools to produce the answers you
need.

FEA

Utilizing advanced non-linear Finite Element
Analysis (FEA) software our engineers can perform
extremely accurate virtual simulations of material
performance based on actual physical test data. These
simulations eliminate the need for multiple iterations
of costly prototype tooling, and dramatically reduce
development lead times. They also ensure first-time
selection of the best material and geometry for your
application.

Mechanical Test Lab

Parker's mechanical test lab is an important asset
for validating new designs and qualifying seals
to customers’ performance specifications. Our
sophisticated mechanical test lab utilizes several
breakthrough technologies, enabling engineers to
validate seals and sealing systems for hydraulic,
pneumatic and rotary systems. All product testing
is carried out in accordance with ASTM and SAE
specifications. In addition, we conduct environmental
testing to customer-specific requirements modeled
after field use conditions.

Premier Customer Support

Worldwide support is just a phone call away. Parker
sales representatives provide a single point of contact
for sealing support.

09/01/2015
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Parker Fluid Power Seals for All Application

Technologies

Seals have been used since ancient times and have evolved into a
wide variety of shapes and materials. For those who are not familiar
with sealing technology, the number of options available can be
confusing. Selecting the most suitable product for a given application
can be difficult. This engineering section will assist in product selection
by explaining the fundamentals of seal design and material technology.

Sealing Theory

Static vs. Dynamic Sealing

Every seal, whether static or dynamic, must seal against at least
two contacting surfaces. In static applications, both surfaces are
non-moving relative to one another. In dynamic applications at least
one surface is in motion relative to the other sealing surface(s). For
example, in a standard hydraulic cylinder, the rod and piston seals
would be classified as dynamic seals, while the seal between the bore
and the head gland would be considered a static seal.

In both static and dynamic applications, a certain amount of squeeze
or compression is required upon installation to maintain contact with
the sealing surfaces and prevent fluid leakage. Dynamic applications in
particular involve other variables and require that additional factors be
evaluated to ensure proper system performance. These variables are
discussed in this section.

Fig. 2-1. Hydraulic cylinder

09/01/2015
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General Guidelines for Hardware Design

For easy assembly and to avoid damage to the seal during assembly, Parker recommends that designers
adhere to the tolerances, surface finishes, leading edge chamfers and dimensions shown in this catalog.
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Table 2-6.
Installation Chamfer, Gland Radius, and Taper Installation Chamfer, Gland Radius, and Taper
Seal “A” “R” Seal “A “R”
Cross Section Dimension Dimension Cross Section Dimension Dimension

1/16 0.035 0.003 9/16 0.130 0.030
3/32 0.050 0.015 19/32 0.135 0.040

1/8 0.050 0.015 5/8 0.145 0.040
5/32 0.070 0.015 21/32 0.150 0.040
3/16 0.080 0.015 11/16 0.160 0.040
7/32 0.080 0.015 23/32 0.165 0.040

1/4 0.080 0.015 3/4 0.170 0.040
9/32 0.085 0.015 25/32 0.180 0.060
5/16 0.085 0.015 13/16 0.185 0.060
11/32 0.085 0.015 27/32 0.190 0.060
3/8 0.090 0.015 7/8 0.200 0.080
13/32 0.095 0.015 29/32 0.205 0.080
7/16 0.105 0.030 15/16 0.215 0.080
15/32 0.110 0.030 31/32 0.220 0.080

1/2 0.120 0.030 1 0.225 0.080
17/32 0.125 0.030

_Eliminate sharp edge
,/ with 0.005" Rad. max
.y :.,«’ ,— R Max.
15°- 20° \L /' “A” Min_
R \Il ‘
Mm: [ 0°-5° Typ. % ] 15°-20°
(0° preferred) “R” Max. * x\[
0°- 5° Typ. -] /
(©° pref;fred) ™

Figure 2-11.
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: Rz2 ¥ Rz4 A
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Length
< Evaluation Length =
Figure 2-14.
5% Rmr
. T T N Reference line at 5%
Material Ratio
ANI LY I,
' ! ' HY T 5
25% Rz
> le ;%thaterial
74% Rmr atio
25% Rz
e 1 L] .rl 1
0% 25% 50% 75%  100%
Figure 2-15.

Surface Finish Guidelines for

Reciprocating Seals

Recommendations for surface roughness are
different for static and dynamic surfaces. Static
surfaces, such as seal groove diameters, are
generally easier to seal and require less stringent
roughness requirements; however, the type of fluid
being sealed can affect the guidelines (see Table
2-8). It is important to remember that surface finish
recommendations will vary depending upon the seal
material of choice. PTFE seals require smoother
finishes than seals made from polyurethane and most
rubber compounds.

Four parameters have been selected to define a
proper surface finish for hydraulic and pneumatic
reciprocating applications. These parameters are
Ra, Rp, Rz and Rmr. For descriptions of these
parameters, please consult Table 2-8.

Grinding as a final process for dynamic sealing
surfaces is rarely sufficient. In order to obtain
an acceptable Rmr value, the surface must often
be ground and polished. If the surface is not
polished in addition to being ground, the ratio of
Rp and Rz to Ra will be too high or Rmr ratio too
low.

09/01/2015
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Table 2-8. Surface Finish Guidelines
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Ra Guidelines
Thermoplastic and Rubber Seals PTFE Seals
Application
Dynamic Surfaces Static Surfaces Dynamic Surfaces Static Surfaces
; _ _ 4 pin (0.1 ym) 8 pin (0.2 ym)
Cryogenics maximum maximum
pelium Gas 30 10 pin 12 in (0.3 pm) 6 pin (0.15 um) 12 in (0.3 um)
Fryeon 9 (0.08 to 0.25 ym) maximum maximum maximum
Air
Nitrogen Gas
Argon 3 to 12 pin 16 pin (0.4 pm) 8 pin (0.2 um) 16 pin (0.4 pym)
Natural Gas (0.08 to 0.3 pm) maximum maximum maximum
Fuel (Aircraft and
Automotive)
Water
Hydraulic Oil 3 to 12 pin 32 pin (0.8 pm) 12 pin (0.3 pm) 32 pin (0.8 pm)
Crude Oil (0.08 to 0.3 pm) maximum maximum maximum
Sealants
Rp Guidelines
Thermoplastic and Rubber Seals PTFE Seals
Application
Dynamic Surfaces Static Surfaces Dynamic Surfaces Static Surfaces
If Ra> 5 pin If Ra> 5 pin
(0.13 pm), then (0.13 pm), then
Rp < 3xRa Rp < 3xRa
All media/fluids If Ra < 5 pin If Ra < 5 pin
(0.13 pym), then (0.13 pym), then
Rp < 3.5 x Ra Rp < 3.5 x Ra
Example: If Ra = 4 pin, then Rp < 14 pin.
Rz Guidelines
Thermoplastic and Rubber Seals PTFE Seals
Application
Dynamic Surfaces Static Surfaces Dynamic Surfaces Static Surfaces
Rz < 8 x Raand 70 Rz < 8 x Raand 64
din (1.8 ym) maximum Rz< 6xRa din (1.6 ym) maximum Rz< 6xRa
All media/fluids , . . .
Example: If Ra = 4 pin, then Rz < 32 pin (dynamic calculation)
Note: Rz values above maximum recommendations will increase seal wear rate.
Rmr Guidelines
Thermoplastic and Rubber Seals PTFE Seals
Application
Dynamic Surfaces Static Surfaces Dynamic Surfaces Static Surfaces
45% to 70%
(thermoplastic)
55% 1o 859 — 60% to 90% —
. . o 10 ()
Al media/fluids (rubber materials)
Rmr is measured at a depth of 25% of the Rz value based upon a reference level (zero line) at 5%
material/bearing area.
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Installation Tools —
Piston Seals

The installation of piston seals can
be greatly improved with the use of
installation tooling. Tooling not only
makes the installation easier, but also
safer and cost effective for high volumes
as seals are less likely to be damaged
when using proper tooling. For piston
seal installation using tooling, use the
following steps:

1. Inspect all hardware and tooling for
any contamination, burrs or sharp
edges. Clean, debur, chamfer, or
radius where necessary. Make
sure the piston and groove are
undamaged.

2. If using a two-piece energized cap
seal, install the o-ring or rubber
energizer into the groove per
vendor specifications.

3. Install the expanding mandrel onto
the piston (Figure 2-18).

4. Light lubrication and/or warming
(+140°F max) may aide installation.
Use system compatible lubricant
only.

5. Place the seal onto the expanding
mandrel, and using hand pressure
or a pusher, if necessary, gently
push the seal along the taper until
it snaps into place (Figure 2-19).
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6. If back-up rings are to be used, install split versions into their
proper location or use the mandrel method in Step 5 for non-

split rings.

7. For PTFE cap seals, slide the resizing tool over the seal to
compress the seal to its original diameter (Figures 2-20, 2-21).

Blend Radius
b
0.015 in. Max _T
(0.0838mm)
Min. Seal ID
minus 0.100
in. (2.54mm)
Figure 2-18. Expanding mandrel
. ; ; Expanding
Piston Piston Ring Mandrel
N
I 7,73,77,,7
@)
)
@)
D
Piston RirM
Groove Pusher

Figure 2-19. Installation of piston seal with tooling

5°-10°

Resizing Tool

P —

Max. Seal OD +
2x Seal Cross
Section

Blend Radius —,

I\

SV

16
(0.4)

Piston

~

Seal

/ Resizing Tool

Figure 2-20. Resizing tool

Figure 2-21. Resizing
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P4700A90 — Polyurethane GREEN

90 Shore A hardness polyurethane formulated to offer
enhanced physical properties over Molythane with
improved sealing capabilities due to lower
compression set and higher rebound.

P5065A88 — Low Temp Polyurethane Dark BLUE

88 Shore A hardness polyether based polyurethane
formulated for an improved low temperature range
and higher resilience than Molythane. This compound
offers a softer feel for easy installation. NSF/ANSI 61
certified.®

Elastomers — Polymyte® (TPCE)

Polymyte is a Parker proprietary polyester
elastomer. It has exceptionally high tear strength,
abrasion resistance, modulus, and a wide
temperature range of -65°F to +275°F (-54°C to
+135°C). Polymyte is resistant to petroleum fluids,
some phosphate ester and chlorinated fluids,
common solvents and water below +180°F. It is not
compatible with cresols, phenols, and highly
concentrated acids. Due to its higher hardness and
modulus, seals made from this material can be
difficult to install. Also, care must be taken not to
damage the seal lips during assembly into the gland.

Z4651D60 — Polymyte® ORANGE
60 Shore D hardness Polymyte is used for seals in
applications requiring extended extrusion resistance
and/or fluid compatibility.

Z4652D65 — Polymyte® ORANGE

65 Shore D hardness Polymyte is ideal for back-ups
and other anti-extrusion devices.

Engineered Resins

Engineered resins such as Nylons and PEEK,
sometimes called hard plastics, are generally
categorized as compounds with hardness measured
on the Rockwell M or R scale. These compounds
exhibit high tensile and compressive strength and are
typically used in wear rings for bearing support and in
auxiliary devices for extrusion resistance. For typical
physical properties, see Table 3-2 on page 3-12.

Engineered Resins — Nylons

W4650 — MolyGard® GRAY

Heat stabilized, internally lubed, 30% glass-reinforced
nylon for standard tolerance wear rings.

Catalog EPS 5370/USA
Materials

W4655 — Nylon 6,6 with MoS,

Wear resistant nylon loaded with molybdenum
disulfide (MoS,) for reduced friction. This compound
is ideally suited for use in back-up rings. 4655 is
susceptible to water absorption.

GRAY

W4733 — WearGard™

Heat stabilized, internally lubricated, 35% glass
reinforced nylon for tight-tolerance wear rings.
WearGard is a dimensionally stable compound with
high compressive strength and is featured in Parker’s
distinctive green color.

GREEN

Engineered Resins — UltraCOMP™
(PEEK)

UltraCOMP engineered thermoplastics are
semicrystalline materials manufactured for extreme
temperatures, chemicals and pressures. Their
excellent fatigue resistance and stability in high
temperature environments make them the material
of choice where other materials fail. With a melt
temperature of over +600°F, UltraCOMP can be used
at continuous operating temperatures of -65°F up
to +500°F. Superior strength and wear resistance
properties make it an ideal alternative to metal or
metal alloys in applications where weight, metal-
to-metal wear or corrosion issues exist. Such
capabilities translate into reduced equipment down
time and increased productivity. For example,
UltraCOMP back-up rings exhibit optimum strength-
flexibility for ease of installation and high tensile
strength properties for premiere extrusion resistance.
UltraCOMP is available in molded geometries and
machined geometries.

Figure 3-3. UltraCOMP™ HTP (PEEK)
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its inherent ability to seal and may require other
influences to maintain a positive sealing force.
Examples of such factors would be system pressure
or an expander working to energize the sealing lips.
The lowest possible compression set value is always
advantageous because it represents the least amount
of lost sealing force over time.

As defined by ASTM, compression set is the
percent of deflection by which the seal fails to recover
after a specific deflection, time and temperature (see
Figure 3-10). When comparing compression set
values between two materials, it is important to note
both the time and temperature of the tests being
compared. Even though a typical compression set
value is based on a 70 hour period, many times a 22
hour period may be used for time and convenience
sake. A 22 hour compression set value will always be
dramatically better than that of a 70 hour test under
the same temperature condition. It is also important
to know that each elastomer family is generally tested
at a different temperature or series of temperatures.
Be sure that the temperatures of the test data closely
approximate the temperature the seal will be used in.
(ASTM method D395, DIN 53517)

H,-H,
Compression Set = 77— H-H, X100
where:
Compression
Set
Deflected Recovered
| IR
H N N

Initial height
Compressed height
Recovered height

I T T
1]

Figure 3-10. Compression set calculation
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Parker Materials Typical Physical
Properties
Typical physical properties for Parker fluid power

product materials are shown in the corresponding
tables:

Material Classification Aﬂwﬂw
Thermoplastics
Elastomers
TPU
Polyurethanes Table 3-1,
(pg 3-11)
TPCE
Polymyte®
Engineered Resins
Nylons Table 3-2,
(pgs. 3-12,
UltraCOMP™ (PEEK) 3-13)
Composite Resins
Thermoset Elastomers
Rubber
Nitriles
Nitroxile® Aamcw_m 33
Ethylene Propylene w_o.m m.v ’
Fluorocarbon
PTFE for Fluid Power Seals
Non-filled PTFE Table 3-4
Filled PTFE (pgs. 3-16,
3-17)
Rubber energizer materials for Table 3-5
PTFE fluid power seals (pg 3-18)
Back-up ring materials for PTFE Table 3-6
fluid power seals (pg 3-19)
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Table 3-2. Typical Physical Properties: Thermoplastics — Engineered Resins
Parker Service S.It-‘rT:“fh Flexural
Material Material Color Typical Applications and Description Temperature Range g Strength
Code °F (ec) at_ Break DSI (MPa)
psi (MPa)

Nylons

W4650 MolyGard® Gray Heat stabilized, internally lubed 30% -65 to +275 17500 22600
glass-reinforced nylon for standard (-54 to +135) (121) (156)

3 tolerance wear rings.
]

W4655 Nylon 6,6 Gray Wear resistant nylon with molybdenum -65t0 +275 13000 16000
disulfide for lower friction, suited for (-54 to +135) (89.6) (110)
back-up rings.

W4733 WearGard™ Green High compressive strength, 35% -65 to +275 18300 25500
glass-reinforced nylon for tight tolerance (-54 to +135) (126) (176)
wear rings.

UltraCOMP™ (PEEK)

W4685 UltraCOMP™ HTP Tan A homogenous engineered thermo- -65 to +500 14000 23600
plastic used for extreme conditions in (-54 to +260) (96.5) (163)
many markets.

W4686 UltraCOMP™ GF Tan 30% glass filled engineered thermoplastic -65 to +500 22600 30700
with enhanced compressive strength. (-54 to +260) (156) (212)

W4737 UltraCOMP™ CF Black 30% carbon fiber blend, provides enhanced -65 to +500 32400 43200
tensile and compressive strength. (-54 to +260) (224) (298)

W4738 UltraCOMP™ CGT Gray Thermoplastic material blended with carbon, -65 to +500 20400 33400
graphite and PTFE for reduced friction. (-54 to +260) (141) (230)

Composite Resins

0810 Standard Polyester Pink Polyester-based fabric-reinforced resin to -40 to +200 11000 —

Based With PTFE handle severe sideloads and swell from (-40 to +93) (75.8)
moisture. Internally lubricated for dry
running service.
0811 Graphite Filled Gray Polyester-based fabric-reinforced resin filled -40 to +200 11000 —
Polyester Based with graphite to handle severe sideloads (-40 to +93) (75.8)
and swell from moisture. Low friction,
non-lublicated service.
0812 Mo, Filled Gray High Temperature Polyester-based -40 to +400 11000 —
Polyester Based fabric-reinforced resin filled with Molybdium (-40 to +204) (75.8)
Disulfide. Low friction, non-lubricated
service
0813 PTFE Filled Yellow/Tan High Temperature vinyl ester-based -40 to +400 11000 —
Polyester Based fabric-reinforced resin filled with PTFE. (-40 to +204) (75.8)
Internally lubricated for dry running.
09/01/2015
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The following table lists material codes that apply to the rubber energizer used with PTFE fluid power seals.
List the corresponding material code in the appropriate location in the part number. Parker has a full range
of rubber compounds to suit various temperature, pressure and chemical compatibility requirements. If your
application requires an alternate rubber compound, not listed, please consult a Parker application engineer.

Table 3-5. Typical Application Ranges and Recommendations — Rubber Energizers for PTFE Fluid

Power Seals

Material Material Shore A
Code Description Hardness Temperature Range Recommended Use Not Recommend For Use
. -30°F to +250°F ; ;
A Nitrile (NBR) 70 o R e Petroleum oils and fluids
(-34°C to +121°C) o Diesel fuel and fuel oils
e Cold water
e Silicone oil and grease
e Mineral oil and grease
8 Low Temperature 70 -65°F to +225°F * Vegetable oil _ « Aromatic hydrocarbons
Nitrile (NBR) (-55°Cto +107°C) | * HFA, HFB and HFC fluids e Chlorinated hydrocarbons
e Polar solvents (MEK,
ketone, acetone)
e Phosphate ester fluids
e Strong acids
Clean Grade -30°F to +250°F e Potable water ) )
C | Nitrile (NBR) 0 (-34°Cto+121°C) | » Food service * Automotive brake fluid
D Hydrogenated 70 -23°F to +300°F o Diesel fuel and fuel oils
Nitrile (HNBR) (-32°C to +149°C) e Dilute acids and bases
e Petroleum oils and fluids
e Cold water
° o e Silicone greases and oils
F th}g;;)carbon 75 (_;6505 Eg :gggog) e Aliphatic hydrocarbons
* Aromatic hydrocarbons * Glycol based brake fluids
e Fuel ) e Ammonia gas, amines, alkalis
e Fuels with methanol content e Superheated steam
e | ow molecular organic acids
Low Temperature o o o Jetfuels
G Fluorocarbon 75 (2805 tg :gggf’(F;) e Very good 0zone, aging and weather
(FKM) resistance
Silicone HT
H (VMO) ¢ Engine and transmission oil e Superheated steam
-65°F to +450°F e Animal and vegetable oil and grease e Acids and Alkalis
- 70 (-55°C o +232°C) o B_rake ﬂyld o e Aromatic mineral oil
Silicone HT o Fire-resistant hydraulic fluid e Hydrocarbon-based fuels
(VMQ) e (zone, aging and weather resistant e Aromatic hydrocarbons
Food Grade
K Ethylene Propylene 70 -70°F to +250°F
Rubber (EPDM) (-57°C to +121°C) o Hot water
e Glycol based brake fluids
: gzg%iﬁgggggcmasnd inorganic. acids e Petroleum oils and fluids
e Soda and potassium alkalis * Mineral oil products
L Ethylene Propylene 80 -70°F to +250°F : :nha(:]sypgﬁlt:ressgﬁ,;ﬁ?:ed fluids
Rubber (EPDM) (-57°C to +121°C)

10/2272019™
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The following table is a list of back up ring materials for use with PTFE fluid power seals. List the
corresponding back up ring material code in the appropriate location in the part number.

Table 3-6. Typical Application Ranges and Recommendations — Back-up Rings for PTFE Fluid
Power Seals

Material : o Pressure
Code Material Description Rating * Temperature Range Recommended Use
e Petroleum oils and fluids
) o o e Diesel fuel and fuel oils
A~ | Nylon, Molybdenum Di-Sulfide Filed | (/20005 (oAt to 1130eD) « Phosphate ester fluids
e Silicone oil and grease
e Mineral oil and grease
B Nylon 7,500 psi -65°F to +275°F e Reduced water absorption
Glass Filled (517 bar) (-54°C to +135°C) e |mproved thermal stability
e HFA, HFB and HFC fluids
. ° o e \Water
C Acetal ?4?20[)2?; (2(?05 :g :12‘;’?02) e Petroleum oils and fluids
o Diesel fuel and fuel oils
e Mineral oil and grease
) 5000 psi -100°F to +450°F e Extended temperature, pressure and media
D PTFE PPS Filled (345 bar) (-73°C t0 +232°C) resistance
E PEEK 10,000 psi -65°F to +500°F e Extended temperature, pressure and media
Virgin (690 bar) (-54°C to +260°C) resistance

* Pressure ratings are a general guide only. Pressure ratings are reduced if wear rings are used.

Table 3-7. Standard (m) vs. Optional (O) Materials for PTFE Fluid Power Seal Profiles

www.parker.com/eps

PTEE PTFE Fluid Power Seal Profile
MaterialCode | g5 ' g5 | ¢ | ca OE CP  OA  OD  ON CR O AD 00 OR | OG
0100 | ] |
0102 O [ O O n O
0120 O O O O O O O O O O
0203 = [ | O o
0204 O O O O O
0205 n ]
0301 O ] O |
0307 O O O O O O
0401 | O | ] ] ] [ ] ] O | ]
0502 O O O
0601 | O
01/30/2017
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Fluid Power Applications

This section illustrates Parker’s
recommended sealing system
for various types of fluid power
applications. Each component’s
individual features as well as
the collective functions of all
components in the system are
taken into consideration in each
recommendation.

Catalog EPS 5370/USA

Typical fluid power application sealing system
components include:

Rod Seal - Rod seals are typically uni-directional seals. They are
static on the outer diameter and dynamic on the inner diameter.
These seals are installed into female glands on the bore and are used
to seal fluid on a reciprocating rod. Rod seals can be loaded with
energizers for low pressure sealing.

Buffer Seal — A buffer seal is a compact rod seal with a thick
dynamic lip that is placed in front of a standard rod seal. The buffer
seal shields the primary rod seal from pressure spikes, dramatically

increasing seal efficiency. Buffer seals are designed to allow trapped
fluid pressure between the buffer seal and primary rod seal to bleed
back into the system.

Wiper - A wiper is designed to exclude contamination like dust and/
or water from entering the system. Contamination causes 75% of
hydraulic failures.

Piston Seal - A piston seal may provide uni-directional (single-
acting), or bi-directional (double-acting) sealing. It is static on the
inner diameter and dynamic on the outer diameter. These seals are
installed on pistons that reciprocate along a bore of a cylinder.

Contents

Mobile Hydraulic

APPIICALIONS. ... 4-2 Wear Ring - A wear ring prevents metal to metal contact caused by

side loading in reciprocating applications; wear rings can be located
inside the rod gland and/or on the piston.

Industrial Hydraulic
Applications..........ceeeeeiieeiiciinnnn. 4-6

Typical Hydraulic Cylinder

Rod Rod Buffer Wear Wear Piston Wear
Wiper Seal Seal Ring Ring Seal Ring
(e | P |'_'..'-’—'-i o

pr X L I ] [— [ (G

Urethane Urethane ’
Head Seal Cj O-ring O

09/01/2015
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Excavators
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Rod Static Piston
Wiper Primary Buffer | Wear Ring | Head Seal | Wear Ring | Primary
AH BT BR WRT HS WPT OK
Canned
(non-vented
design)
Materials
4300 | 4300 | 4300 | 4733 | 4700 | 4733 | 4650

Agricultural Equipmen

AH

BT

BR

WRT HS

|

WPT OK WPT

=

Rod Static Piston
Wiper Primary Wear Ring | Head Seal | Wear Ring Primary
SHD BD WRT HS WPT PSP
Materials
5065 | 5065 | 4733 4700 | 4733 | 4622
SHD BD WRT HS WPT PSP WPT
09/01/2015
4-2 Parker Hannifin Corporation

www.parker.com/eps

Engineered Polymer Systems Division
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Aerial Man Lifts
r Rod Static Piston
Wiper Primary Wear Ring | Head Seal | Wear Ring Primary
YD BD WRT HS WPT BP
Materials
4300 4300 4733 4700 4733 4304
YD BD WRT HS WPT BP WPT

| [ 1]
I A |

Material Handling / Fork Lifts

. % Rod Static Piston
o L Wiper Primary Buffer | Wear Ring | Head Seal | Wear Ring | Primary
AY BT BR WRT HS WPT BP
Materials
4300 4300 | 4300 | 4733 | 4700 | WPT | 4304
AY BT BR WRT HS WPT BP WPT

_ - PR B - - - -

09/01/2015
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Earth Moving Wheel Loaders / Bulldozers / Backhoes

Rod Static Piston
Wiper Primary Buffer Wear Ring | Head Seal | Wear Ring | Primary
J BT BR WRT HS WPT CT
Materials
4700 | 4300 | 4300 | 4733 | 4700 | 4733 | 0401

J BT BR WRT HS

WPT CT WPT

TIT

0 B

Rod Static Piston
Wiper Primary Buffer | Wear Ring | Head Seal | Wear Ring | Primary
YD BT BR WRT HS WPT BP
Materials
4300 | 4300 | 4300 | 4733 | 4700 | 4733 | 4304
YD BT BR WRT HS WPT BP WPT

LIT-

09/01/2015
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General Purpose: Environmentally Friendly Fluid -
Water-Based - Cylinders

Rod Static Piston
Wiper Primary Buffer | Wear Ring | Head Seal | Wear Ring | Primary
YD BT BR WRT HS WPT OE
Materials
4301 4301 4301 0810 4301 0810, 0401
PEEK,
PTFE,
Composite
YD BT BR WRT HS WPT OE WPT
%’7

Power Generation

___’ » Rod Static Piston
e~ Wiper Primary Buffer | Wear Ring | Head Seal | Wear Ring | Primary
e YD BT BR WRT HS WPT BP
Materials
4300/ 4300/ 4300/ 4733 4700 4733 4304
4301 4301 4301
BR WRT HS WPT BP WPT
I I I I

09/01/2015
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Part Number Nomenclature — 8400 and 8500 Profiles
Table 6-19. 8400 and 8500 Profile

4 1 8 0 8x 0 6 0 1 6 2 5
| | L | I I |
Seal Compound Profile Seal Nominal I.D. (x1000)
4 Digit Material Code 84 = 8400 Example: 1.625 x 1000 = 01625
Example: 4180 = 80A Nitrile 85 = 8500

Gland Depth (XX/32") or Seal
Nominal Radial Cross-Section
Example: 06 = 6/32" or 0.187

Rod Gland Calculations — 8400 and 8500 Profiles

AR

Gland j |
Depth

| |

B Please refer to Engineering Section 2,
page 2-8 for surface finish and additional
hardware considerations.

Table 6-20. 8400 and 8500 Profiles — Rod Gland Calculation

= Seal B c D
Rod Diameter Groove Diameter Groove Width Throat Diameter*

Range Tol. Cross Section Calculation Tol. +.015/ -.000 Calculation Tol.
0.125-0.249 | +.000/-.002 02/32 (.062) Dia. A +.125 +.002/-.000 0.093 Dia. A + .001 +.002/-.000
0.250 - 0.374 | +.000/-.002 03/32 (.094) Dia. A +.187 +.002/-.000 0.125 Dia. A + .001 +.002/-.000
0.375-1.124 | +.000/-.002 04/32 (.125) Dia. A +.250 +.002/-.000 0.156 Dia. A + .001 +.002/-.000
1.125-1.624 | +.000/-.002 05/32 (.156) Dia. A +.312 +.002/-.000 0.188 Dia. A + .001 +.002/-.000
1.625 - 3.249 | +.000/-.002 06/32 (.187) Dia. A +.375 +.002/-.000 0.218 Dia. A +.001 +.002/-.000
3.250 - 4.999 | +.000/-.003 08/32 (.250) Dia. A + .500 +.003/-.000 0.281 Dia. A +.002 +.003/-.000
5.000 - 5.499 | +.000/-.003 09/32 (.281) Dia. A + .562 +.003/-.000 0.312 Dia. A +.002 +.003/-.000
5.500 - 8.999 | +.000/-.003 10/32 (.312) Dia. A + .625 +.004/-.000 0.344 Dia. A +.002 +.003/-.000

9.000 + +.000/-.004 12/32 (.375) Dia. A +.750 +.005/-.000 0.406 Dia. A +.002 +.004/-.000

* If used with wear rings, refer to wear ring throat diameter, see Section 9.

Above table reflects recommended cross-sections for rod diameters shown. Alternate cross-sections and additional sizes may be
considered. Consult www.parker.com/eps/FluidPower for additional cross-sections and sizes, hardware specifications, and part number
availability. Contact your Parker representative for assistance.

08/01/2018
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Piston Seal Profiles

Typical Hydraulic Cylinder

Rod

Rod
Seal

Piston Seal Profiles

Catalog EPS 5370/USA

Parker offers the most comprehensive range of piston seals in the
market today. A variety of profiles such as lip seals, cap seals and
squeeze seals are manufactured from proprietary rubber, thermoplastic
and PTFE compounds to meet the broad demands of the fluid power
industry. The highest quality materials and manufacturing processes
are utilized to ensure the best performance possible. Parker’s piston
seal profiles are available for both uni-directional and bi-directional
applications. When combined with wear rings, Parker piston seals have
proven to provide long life and leak free performance.

Buffer
Seal

Wear
Ring

Wear
Ring

Piston
Seal

Wear
Ring

Wiper

o

1)

S—)

Urethane
Head Seal

Urethane
O-ring

7-1

www.parker.com/eps
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Table 7-1: Product Profiles
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‘ = Preferred Piston Seal profile

www.parker.com/eps

Application (Duty) Application (Duty)
. g
E| 5 %' Z Page |5 %' 3 Page
2 2| 0o c 2 Q2| 0o c
Series Description | 9 | € | T | o Series Description | =4 | 2 | T | &
BP i P
e Premium o 7-5 Compact o 7-25
TPU Cap i Seal with i
- Seal s ‘ Anti-Extrusion [ | =
- Technolo -
| 9y g |2 é
O L © %
PSP |TPUPiston 7.8 | |S® Square PTFE 7-28
‘ Cap Seal ) Cap Seal )
- g O Ay
ik ik
e e B
cT Premium o 7-11 R5 Rectangular 5 7-30
PTFE Cap /] PTFE Cap ]
Seal with = . Seal I
Anti-Extrusion ~
Technology ® ® | B é
OK _ |High Pres- ) 7-13 | |CQ Premium ) 7-32
L sure, Step i | PTFE Cap i
Cut Cap = Seal with I |
Piston Seal o~ . Anti-Drift ] -
BS Technology 5 | B
PIP- _  |Loaded Lip . 7-15 | |OF PTFE Piston 7-34
' \ Seal with i r Cap Seal
Pressure = . I
8 = Inverting = § -
e By
Pedestal 5 | B &
B7 - U-cup 7-17 OG PTFE Buffer 7-36
— ) Piston Seal ) % Seal i
C d A
iy ] ]
: ; :
e e
uP _a Industrial 7-19 cP PTFE Piston 7-38
| U-cup T Cap Seal
< Piston Seal I . to Retrofit I
Ty 5 = O-ring Gland é -~ é
o & &
(e e
E4 Premium 7-21 | |OA Compact 7-40
== Rounded Lip s PTFE Piston
[ L U-cup Piston . Cap Seal I
| Seal 5 = é
o g =
B [
BMP Rounded 7-03 | 0Q Rotary PTFE 7-42
Lip Seal Cap Seal
with Bumper . I
Cushion é § =
O g
e B
09/01/2015
7-2 Parker Hannifin Corporation

Engineered Polymer Systems Division
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Part Number Nomenclature —OA Profile
Table 7-38. OA Profile

0 1 0 2 OA 1 8 2 0 3 0 0 0 - 1 4 9 A
Profile Gland Depth (x1000) Groove Width (x1000)
Example: .182 X 1000 = 182 Example: .149 X 1000 = 149

Seal Compound Bore Diameter (x1000) Energizer Material Code

4-Digit Material Code Example: A = 70A Nitrile

Example: 3.000 X 1000 = 03000 Omit = No Energizer

0102 = Modified PTFE (See Table 3-5, page

3-18.)

Option:
N = Notched Walls
I

Gland Dimensions — OA Profile

&

Gland Depth

?

N
_d

Please refer to Engineering Section 2,
B DA page 2-8 for surface finish and additional
hardware considerations.

Table 7-39. OA Profile — Piston Gland Calculation

A B C D .
Bore Gland Groove Groove Piston O-ring
Diameter Depth Diameter Width Diameter* S[LariS:s
Range Tol Calc. Tol +.005/-.000 Calc. Tol.

0.281 - 0.375 |+.001/-.000| 0.071 Dia. A - .142 | +.000/-.001 0.079 Dia. A - .004 | +.000/-.001 2-0xx
0.437 - 1.500 |+.002/-.000| 0.087 Dia. A-.174 | +.000/-.002 0.079 Dia. A - .005 | +.000/-.001 2-0xx
0.625 - 3.000 |+.003/-.000| 0.119 Dia. A - .237 | +.000/-.003 0.112 Dia. A - .005 | +.000/-.002 | 2-1xx
1.062 - 5.000 |+.004/-.000| 0.182 Dia. A - .363 | +.000/-.004 0.149 Dia. A - .006 | +.000/-.002 | 2-2xx
2.000 - 5.000 |+.005/-.000| 0.246 Dia. A - .491 | +.000/-.005 0.221 Dia. A - .007 | +.000/-.002 | 2-3xx
5.125 - 6.500 |+.006/-.000| 0.297 Dia. A - .593 | +.000/-.006 0.297 Dia. A - .008 | +.000/-.002 | 2-4xx
6.750 - 8.500 |+.006/-.000| 0.359 Dia. A-.718 | +.000/-.006 0.297 Dia. A - .008 | +.000/-.002 | 2-4xx
9.000 - 16.000 |+.003/-.000| 0.484 Dia. A - .968 | +.000/-.003 0.297 Dia. A - .008 | +.000/-.002 | 2-4xx
* If used with wear rings, refer to wear ring piston diameter, see Section 9.

Above table reflects recommended cross-sections for bore diameters shown. Alternate cross-sections and additional
sizes may be considered. Consult www.parker.com/eps/FluidPower for hardware specifications, additional cross-
sections and sizes, corresponding o-ring dash number, and part number availability. Contact your Parker representative
for assistance.

02/05/2018
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0OQ Profile, Rotary PTFE Cap Seal

The Parker OQ profile is a bi-directional piston seal for use in low to
medium duty rotary or oscillating applications. The OQ profile is a two
piece design comprised of a standard size o-ring energizing a wear
resistant PTFE cap. The OQ profile offers long wear and low friction,
without stickslip. The PTFE inner diameter is designed with a special
interference with the o-ring to eliminate spinning between the o-ring
and seal. Special grooves are designed into the PTFE outer diameter
to provide lubrication and create a labyrinth effect for reduced leakage.
Parker’s OQ profile will retrofit non-Parker seals of similar design.

The OQ profile may be ordered without the energizer by omitting the
energizer code. See part number nomenclature.

Technical Data

Standard Temperature Pressure Surface
Materials Range Ranget Speed
Cap

0205 15% Fiberglass-, -200°F to +575°F 3000 psi < 3.3 ft/s
5% MoS,-filled (-129°C to +302°C) (206 bar) (1.0 m/s)

PTFE
Energizer
A 70A Nitrile -30°F to +250°F

(-34°C to +121°C)

Alternate Materials: For applications that may require an alternate
material, please see Section 3 for alternate PTFE (Table 3-4) and
energizer (Table 3-5) materials.

tPressure Range without wear rings. If used with wear rings, see Table
2-4, page 2-5.

0Q installed in Rotary Gland

09/01/2015
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Contents Wiper Introduction

Product Offering.............cccoce.e. 8-3  One of the primary causes of premature component failure in a fluid
DECISION TYE oo 8-4 power system is contamination. Contaminants such as moisture, dirt,
and dust can cause extensive damage to cylinder walls, rods, seals and

Wiper Profiles other components. It has always been Parker’s design philosophy to

YD s 8-5 use aggressive wiping geometries to prevent the damage that is caused
§ SHD oo 8-9 When trace amounts of dirt or water are allowed to enter a fluid power
SH959 8-13 system. This philosophy goes hand in hand with reducing the down

time and high costs associated with replacing rusted components,

AH ..., 8-15  gcored rods, filters and leaking seals.
@ 8-17
@AY 8-19

H/8600.....ccccccummirrreeeaaennn. 8-22

AD.ooieeeeeeeeeeee, 8-24

Typical Hydraulic Cylinder

Rod Rod Buffer Wear Wear Piston Wear
Wiper Seal Seal Ring Ring Seal Ring
Pl o C || B } s () Q S
- “\\"' — I-.,_

Urethane Urethane I_/' N
Head Seal Q O-ring | |
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Profiles _ & Preferred Wiper profile
Table 8-1: Product Profiles
Application (Duty) Application (Duty)
g £
2/38| %3 £|8| % 3
2 Q2 0| ¢ 2 Q2 o | c
Series Description| @ | 2 | T | & |page Series Description| =4 | 2 | T | & |Page
YD Premium 8-5 J Performance 8-17
R Snap-In : Canned
‘ J Wiper with i ‘ I Wiper ®
o | O.D. Pl & P i il
_— Exclusion i~ ///_, =
Technology | L] ' | L]
B > B >
SHD Industrial g9 | |AY Premium 8-19
‘ Snap-In ‘ e Double-Lip
Wiper | ,_fj Wiper f
{ - i 4 I
) = f (s 0=
. g ;
B B B e
SH959 AN-Style g-13 | |H/8600 Performance 8-22
— Snap-In . Double-Lip
Wiper = Wiper
T { > K‘ 1
' . o ;
o g i~ g
e B e [
A | Premium g-15 |AD PTFE Wiper 8-24
/7"  |Double-Lip .— Seal
| Canned o -
i \ Wiper o .I 9
L . d | a2 —— |
= = i
5 ;
B > B 3
09/01/2015
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H / 8600 Cross-Section

H and 8600 Profiles, Performance Double-Lip Wiper

Parker’s H and 8600 profile wipers are double-lip excluders sharing
identical geometries for combining the actions of rod sealing and
wiping. H wipers, available in plastic compounds, are intended for
medium pressure hydraulic applications as a redundant rod seal or for
low pressure systems as the sole rod seal and wiper. The 8600 profile
wiper, available in rubber compounds, is typically used for pneumatic
cylinders where lower friction is required. As with the H profile, the
8600 profile can be used with another rod seal or by itself as a dual-
acting sealing/wiping unit.

IMPORTANT: When using H and 8600 Profile wipers with other
rod seals, it is important to select a rod seal profile that enables
pressure relief of fluid into the system, otherwise a pressure
trap may form between the wiper and rod seal. Suggested rod
profiles are BT, BS, B3, 8400, 8500 and E5 u-cups.

Technical Data

Standard Temperature Surface
Materials Range Speed
P4615A90 (H) -65°F to +200°F <1.6 ft/s
(-54°C to +93°C) (0.5 m/s)
P5065A88 (H) -70°F to +200°F <1.6 ft/s
(-57°C to +93°C) (0.5 m/s)
N4181A80 (8600) -40°F to +250°F <3.3 ft/s
(-40°C to +121°C) (1.0 m/s)

Alternate Materials: For applications that may require an alternate
material, please contact your local Parker Seal representative.

H and 8600 installed in Rod Gland

09/01/2015
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H and 8600 Profiles

Part Number Nomenclature — H and 8600 Profiles
Table 8-17. H and 8600 Profiles

6 1 5 H 0 1 2 5

1 8 1 8600 0 1 2 5

I I
I I
Seal Compound Profile Nominal Rod Diameter (x1000)
4-Digit Material Code Example: 1.25 x 1000 = 01250
Example: 4615 = Molythane®
4181 = Nitrile

—-hl-h

0
0
I

Gland Dimensions — H and 8600 Profiles
4>‘C’<\
I‘E

i<

Please refer to Engineering Section 2,
page 2-8 for surface finish and additional
hardware considerations.

I

L >

il

Table 8-18. H and 8600 Profiles — Wiper Gland Calculation

Rod Diameter Groove giameter Groongidth ShoBIder ng Thll':oat

Diameter Wiper Diameter*

Range Tol. +.003/-.000 +.005/-.000 +.003/-000 VC.’S?.: +.003/-000
0.250 - 0.750 +.000/-.002 Dia. A +.302 0.203 Dia. A +.120 0.245 Dia. A +.001
0.812-2.125 +.000/-.003 Dia. A + .365 0.218 Dia. A + .135 0.275 Dia. A + .001
2.187 - 6.000 +.000/-.003 Dia. A + .495 0.281 Dia. A +.135 0.351 Dia. A + .001
6.250 — 8.500 +.000/-.004 Dia. A + .495 0.281 Dia. A +.135 0.351 Dia. A + .001
8.750 - 10.000 +.000/-.005 Dia. A + .495 0.281 Dia. A +.135 0.351 Dia. A + .001

* If used with wear rings, refer to wear ring throat diameter, see Section 9. For custom groove calculations, see Appendix C.

Above table reflects recommended cross-sections for rod diameters shown. Alternate cross-sections and additional
sizes may be considered. Consult www.parker.com/eps/FluidPower for hardware specifications, additional cross-
sections and sizes, and part number availability. Contact your Parker representative for assistance.

09/01/2015

8-23 Parker Hannifin Corporation
Engineered Polymer Systems Division
Phone: 801 972 3000

www.parker.com/eps


http://www.parker.com/eps/FluidPower







CATALOG SECTION

Catalog EPS 5370/USA
Table of Contents Table of Contents

L Click to Go to L Click to Go to
Notes

8-26 Parker Hannifin Corporation
Engineered Polymer Systems Division
Phone: 801 972 3000

www.parker.com/eps



Click to Go to
CATALOG
Table of Contents

wear nings I Bﬂarings Catalog EPS 5370/USA

Contents Wear Rings / Bearings
Product Offering .....cccceeeveeeennees 9-3
. ) Parker offers a complete line of wear ring and bearing products to fit
ENgineering ..........ooccovvviniiieness 9-4 any application. Expertise in both engineered hard plastics and in PTFE
Materials .....cccoeviieeiiiiiiieeeeee 9-6 makes Parker the global leader for reciprocating bearing materials.
. . . By incorporating premium material blends with precision machining

Wear Rings / Bearings Profiles tolerances (down to +.001"), Parker meets the full spectrum of needs,
@ WPT .o 9-8  from heavy-duty hydraulic cylinders operating under the highest
& WRT e 9-12 temperatures and pressures to pneumatic applications requiring low

PDT oo g-1g friction, long life and self-lubrication. Parker wear rings are the best

PDW 9-20 way to combine high performance with value.

Typical Hydraulic Cylinder

Rod Rod Buffer Wear Wear Piston Wear
Wiper Seal Seal Ring Ring Seal Ring
(= | | e
Pl o : C li } s ) Q ——
= . ey

Urethane Q Urethane | « 9

Head Seal O-ring | |

09/01/2015
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Wear Rings / Bearings

Quality Assurance

All Parker wear ring product lines are
manufacatured at ISO 9000 registered operations.
As such, wear ring production is governed by rigorous
quality standards and procedures through a highly
trained and qualified workforce. With the assistance
of precise, accurate measurement systems and
detailed workmanship criteria, Parker delivers first
class quality and consistency in every shipment.

Manufacturing Excellence
Parker wear rings utilize a precision manufacturing
process that achieves precise flathess on the bearing

surfaces, whereas conventional net-molded bearings

can form “dog bone” cross-sections. The result

is optimal bearing contact area and compressive
strength. The cross-sections shown in Figure 9-1
illustrate the differences between these manufacturing

methods.

Additionally, available sizing is not limited to existing
tooling. Our processes allow for virtually any width to
be produced without assessing a setup charge.

Click to Go to ‘
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Figure 9-1. lllustrated cross section of Parker wear rings
produced by precision manufacturing (left) vs. conventional net
molding (right).

Features, Advantages and Benefits

Table 9-1.

Feature

Advantage

Benefit

Dynamic bearing
surface contact

Eliminates metal-to-metal contact
between components

Prevents rod, piston and seal damage due
to scoring and reduces warranty costs

Precision manufactured
cross-section

Enables tighter hardware clearances
than conventional wear rings

Increases seal life by reducing extrusion
gaps associated with conventional wear
rings

Low-friction, premium
materials

Reduces frictional heat build-up

Lowers operating temperature and
increases seal life

Precise flatness on
bearing surface

Maximizes bearing contact

area and compressive strength,
eliminating the “dog bone” effect of
conventional net molded wear rings

Prolongs cylinder life through uniform
sideload resistance

Advanced, high
performance, polymeric
materials

Metal particulates and other
contaminants can be imbedded in
the wear ring material

Protects seals from contamination

09/01/2015
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568 Profile

Part Number Nomenclature — 568 Profile

Table 11-2. 568 Profile — Inch

4

3

0

0

568

CATALOG

Table of Contents
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Table of Contents
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4 Digit Material Code

Profile

Example: 4300 = Resilon® 4300

AS568 O-ring Dash Number
Example: 2-128 = 1.487" |.D. x 0.103" CS

Gland Dimensions — 568 Profile — Dynamic

O

.

Gland
Depth

?

|
1

Rod

E

&

Gland Depth

=

Piston

Break Corners
R .005 approx.

Depth (Ref.)

0°to 5°
~ —1/2E
16
X x| F L Gland
Depth
32 +
l« g 4,‘ Groove

Dynamic Gland
Table 11-3. General O-ring Dimensional Data
Dynamic
Cross Section Squeeze E G-Groove Width
O-ring L ; 0 1 2 R Max.

: Diametral .
2-Size . Gland Back-up | Back-up | Back-u Groove | Eccentricity
As568 | Nominal | Actual | pepth | Actual | % CIea(;e)mce Ring = Ring g Ring P Radius (b)

(G) (G) (G)
004 070 .055 .010 15 .002 .093 .138 .205 .005
to 1/16 +.003 to to to to to to to to .002
050 - .057 .018 25 .005 .098 143 .210 .015
102 103 .088 .01 10 .002 140 A7 .238 .005
through 3/32 4003 to to to to to to to to .002
178 - .090 .018 17 .005 145 176 .243 .015
201 139 21 .012 9 .003 187 .208 275 .010
through 1/8 +.004 to to to to to to to to .003
284 - 123 .022 16 .006 192 213 .280 .025
309 210 185 .017 8 .003 .281 311 410 .020
through 3/16 4005 to to to to to to to to .004
395 - .188 .030 14 .006 .286 .316 415 .035
425 575 237 .029 11 .004 .375 .408 .538 .020
through 1/4 4006 to to to to to to to to .005
475 - .240 .044 16 .007 .380 413 .543 .035
(a) Clearance (extrusion gap) must be held to a minimum consistent with design requirements for temperature range variation.
(b) Total indicator reading between groove and adjacent bearing surface.
NOTE: For sizes larger than those shown in the table, please contact your local Parker seal representative. 09/01/2015
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English / Metric Conversions

Temperature: Celsius / Fahrenheit
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Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit
B -169 -273 -7.8 18 17.8 64 93 200 343 650
-168 -270 7.2 19 18.3 65 99 210 349 660
-162 -260 -6.7 20 18.9 66 100 212 354 670
-157 -250 -6.1 21 19.4 67 104 220 360 680
-151 -240 -5.6 22 20 68 110 230 366 690
-146 -230 -5 23 20.6 69 116 240 371 700
-140 -220 -4.4 24 21.1 70 121 250 377 710
-134 -210 -3.9 25 21.7 71 127 260 382 720
-129 -200 -3.3 26 222 72 132 270 388 730
-123 -190 -2.8 27 22.8 73 138 280 393 740
-118 -180 -2.2 28 23.3 74 143 290 399 750
-112 -170 -1.7 29 23.9 75 149 300 404 760
-107 -160 -141 30 24.4 76 154 310 410 770
-101 -150 -0.6 31 25 77 160 320 416 780
-96 -140 0 32 25.6 78 166 330 421 790
-90 -130 0.6 33 26.1 79 171 340 427 800
-84 -120 1.1 34 26.7 80 177 350 432 810
-79 -110 1.7 35 27.2 81 182 360 438 820
-73 -100 2.2 36 27.8 82 188 370 443 830
-68 -90 2.8 37 28.3 83 193 380 449 840
-62 -80 3.3 38 28.9 84 199 390 454 850
-57 -70 3.9 39 29.4 85 204 400 460 860
-51 -60 4.4 40 30 86 210 410 466 870
-46 -50 5 41 30.6 87 216 420 471 880
-40 -40 5.6 42 31.1 88 221 430 477 890
-34 -30 6.1 43 31.7 89 227 440 482 900
-29 -20 6.7 44 32.2 90 232 450 488 910
-23 -10 7.2 45 32.8 91 238 460 493 920
-17.8 0 7.8 46 33.3 92 243 470 499 930
-17.2 1 8.3 47 33.9 93 249 480 504 940
-16.7 2 8.9 48 34.4 94 254 490 510 950
-16.1 3 9.4 49 35 95 260 500 516 960
-15.6 4 10 50 35.6 96 266 510 521 970
-15 5 10.6 51 36.1 97 27 520 527 980
-14.4 6 11 52 36.7 98 277 530 532 990
-13.9 7 1.7 53 37.2 99 282 540 538 1000
-13.3 8 12.2 54 37.8 100 288 550 549 1020
-12.8 9 12.8 55 43 110 293 560 560 1040
-12.2 10 13.3 56 49 120 299 570 571 1060
-11.7 1 13.9 57 54 130 304 580 582 1080
-11.1 12 14.4 58 60 140 310 590 593 1100
-10.6 13 15 59 66 150 316 600 604 1120
-10 14 15.6 60 71 160 321 610 616 1140
-9.4 15 16.1 61 77 170 327 620 627 1160
-8.9 16 16.7 62 82 180 332 630 638 1180
-8.3 17 17.2 63 88 190 338 640 649 1200
09/01/2015
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There are times when using standard seal groove dimensions is not
an option. Whether it is for cylinders that have been refinished or off
sized metal, there are some simple calculations to use to determine
what the appropriate groove dimensions should be. The formulas for
calculating custom groove dimensions are included below.

Subtract the standard bore diameter from the next smallest standard bore diameter to determine the Offset
Factor. Apply the Offset Factor to the Groove Diameter, X, and the Shoulder Diameter, ¥, as shown below.
Groove Width, Z, will remain unchanged.

Offset Factor Diameter:

If the required diameter is smaller than the standard
diameter, a negative Offset Factor will be calculated,

Factor re Diamete,

Offset R Standard and the piston seal will be compressed. In most
) = C?o r) - (Bo r)

circumstances, Parker advises against compressing
smaller sizes of piston seals to fit oversized bores.

re Diamete

New Groove Diameter, X:

Please contact your local Parker representative for
assistance in these cases.

_ Standard
A = (G'roove Dl'ameter) *

Offset IMPORTANT: It is necessary to calculate the
Factor additional stretch that the piston seal will be

New Piston Diameter, Y-

subjected to. Do this by using the equation below:

Standard

1= (Pz'ston Dl’dmeter) *

( Additional '\ — ( Oyjset Factor X 700
Stretch % Standard Bore Diameter

(%)

Parker recommends that the Additional Stretch
Percentage not exceed 5%. If this percentage
does exceed 5%, please contact your local Parker
representative for assistance.

09/01/2015
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Subtract the required rod diameter from the next largest standard rod diameter to determine the Offset
Factor. Apply the Offset Factor to the Groove Diameter, X, and the Throat Diameter, ¥, as shown below.
Groove Width, Z, will remain unchanged.

Offset Factor Diameter If the required diameter is larger than the standard
diameter, a negative Offset Factor will be calculated,

(Oﬁet) ( Standam’) ( Required ) and the rod seal will be stretched. In most
= 7]~ \ R

Factor Rod Diamete, od Diameter circumstances, Parker advises against stretching
smaller sizes of rod seals to fit oversized rods.
Please contact your local Parker representative for

New Groove Diameter, X: assistance in these cases.
7 = Standard _ [ Offset IMPORTANT: It is necessary to calculate the
~ \Groove Diameter Factor additional compression that the rod seal will be
subjected to. Do this by using the equation below:
New Shoulder Diameter, Y-
( Additional ): ( Offset Factor ) X 700
Compression %, Standard Bore Diameter,

y = Standard [ Offset
= \Shoulder Diameter Factor

Parker recommends that the Additional Compression
Percentage not exceed 2%. If this percentage

does exceed 2%, please contact your local Parker
representative for assistance.

The formula for calculating piston wear ring grooves using alternative extrusion gaps, metal-to-metal
clearances and machining tolerances:

1. Maximum Groove Diameter, B:

Notes:

B = [ Minimum Bare) — 00/ ] _ o x [Max. Cross) 1. Tolerance for dimension D is +.010" / -.000"
Diameter;, A ’ Section 2. Groove radii must not exceed .015" max.

3. Parker recommends a minimum .005" radial

2. Minimum Groove Diameter: metal-to-metal clearance. Using the above
equations may result in metal-to-metal contact if
Minimum ) _ p _ [ Machining ) the material’s compressive properties are not
Groove Diameter Tolerances considered, contact your local Parker representative

for assistance.
3. Maximum Piston Diameter, C:

c = M. Groove) + 2 X[Min. Cross| _ 5 Desired Min. Raa’z’a/e)

Diameter Section Metal-to-Metal Clearanc

4. Minimum Groove Width, D:

D = (Nomz'ﬂal Width, W) + (.0]0”)

09/01/2015
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The formula for calculating rod wear ring grooves using alternative extrusion gaps metal-to-metal clearances

and machining tolerances:

1. Minimum Groove Diameter, BI:

Diameter, A1 Section

Bl =[ Maximum Roc?_'_ 0] ,,] 12X (Max. Cross)

2. Maximum Groove Diameter:

Maximum

_ Machining
Groove Dl’czmeler) = sl )

Tolerances

3. Minimum Throat Diameter, CI:

Notes:

1. Tolerance for dimension D is +.010" / -.000"

2. Groove radii must not exceed .015" max.

3. Parker recommends a minimum .005" radial
metal-to-metal clearance. Using the above
equations may result in metal-to-metal contact if
the material’s compressive properties are not

considered, contact your local Parker representative

for assistance.

Max. Groove Min. Cross
1= ( Diameter )'2 X ( Section ) +2 X

Desired Min. Radial
Metal-to-Metal Clearance

4. Minimum Groove Width, D:

D = (Nomina/ Width, W) + (.0]0”)

09/01/2015
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