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INTRODUCTION
In this section you will find a variety of technical
information pertinent to general hydraulics as well as
cartridge valve technology.

HYDRAULIC FORMULAS
Below are a few of the common hydraulic formulas to
assist you in calculating the requirements for your
system:

Voltage = Current × Resistance

Flow = Volume ÷ Unit of Time

Pressure = Force ÷ Area

Horsepower = Flow × Pressure ÷ (1714 × Efficiency)

VISCOSITY
Catalog data is from tests conducted on mineral oil at
a viscosity of 30 cSt (140 SSU) using an ISO VG:46
test fluid.

Product should ideally be used at viscosities in the
range of 15 to 50 cSt (80 to 230 SSU).

Product will perform with reduced efficiency in the
ranges, 5 to 15 cSt (42 to 80 SSU) and 50 to 500 cSt
(230 to 2300 SSU). These extreme conditions must be
evaluated by the user to establish suitability of the
product’s performance.

PRESSURE RATINGS
Unless otherwise stated, all Parker cartridges have a
continuous duty pressure ratings as shown in the
catalog. All pressure ratings are based on the cartridge
valve only. Exposure to elevated pressures may affect
the performance and fatigue life of the product. The
material chosen for the body or carrier may affect the
pressure rating we recommend. Parker does not
recommend the use of cartridge valves in aluminum
bodies at pressures above 207 bar (3000 psi).

THERMAL SHOCK
It is unreasonable to expect product to withstand rapid
temperature changes - this could affect both perfor-
mance and life and care should be taken to protect the
product from such situations.

SERVICE & COMPONENTS
One of the advantages of integrated hydraulic circuits
is their serviceability. Should a valve need to be
replaced for any reason, a user only needs to unscrew
the valve from the manifold and screw the replacement
into the cavity. As such, there are few replacement
parts available for the Parker cartridge products. As
with any hydraulic system, the operator should bleed
off any trapped pressure and consult machine service
manuals prior to service. Parker does not offer any
service parts for internal components, but external
components such as coils, knobs, and seals are
available.

LIMITATIONS IN USE
Parker cartridge valves are designed for a wide variety
of industrial and mobile applications. Despite their
flexibility, Parker Hannifin does not recommend or
support the use of our cartridge valves in any on
highway or aerospace applications. We also do not
recommend our products for use in the transport of
explosive products or in hazardous environments.

∆p (Bar) x flow rate (LPM)

600
Hydraulic power (kW) =

where ∆p = pressure drop

RATINGS & TESTING
All Parker cartridge valve products have been perfor-
mance tested with the results shown on the individual
valve catalog pages. The performance data shown
represents typical operation characteristics of the
product. In addition, our valves are endurance tested.
Validation is conducted by testing or similarity in
designs.
Note: Not every cartridge option is endurance tested.
In other words, one three way spool is endurance
tested, and the others are assumed by similarity.

TEMPERATURE RATINGS
Product operating limits are broadly in the range -30°C
to 150°C (-20°F to 300°F) but satisfactory operation
within the specification may not be accomplished.
Leakage and response will be affected when used at
temperature extremes and it is the user’s responsibility
to determine acceptability at these levels.

Seals used in these products generally have the
following temperature limitations:

Nitrile (Buna N) -30°C to 100°C (-20°F to 210°F)

Fluorocarbon -20°C to 150°C (-4°F to 300°F)

Hytrel -54°C to 135°C (-65°F to 275°F)

GTPFE -30°C to 150°C (-20°F to 300°F)

∆p (PSI) x flow rate (GPM)

1714
Hydraulic power (HP) =
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Parker Hannifin Corporation
Hydraulic Cartridge Systems

SEAL MATERIAL SELECTION
You should match the seal compatibility to the tem-
perature and fluid being used in your application.
Parker offers three seal materials to meet your applica-
tion requirements. Parker’s standard material is a 4301
Polyurethane RESILON™ material “D”-Ring. We also
offer Fluorocarbon and Nitrile seals. A brief synopsis of
each seal material is given below to help you choose
the best seal for your application.

“D”-Ring (4301 Polyurethane RESILON™ Material)
The “D”-Ring is the standard seal material on the
Winner’s Circle threaded cartridge valves. The “D”-
Ring is molded of a special 4301 Polyurethane
RESILON™. Polyurethane materials exhibit better
wear resistance and tensile strength than standard
Nitrile or Fluorocarbon material. In addition, it has an
excellent resistance to compression set. This in-
creased strength eliminates the need for back-rings
and simplifies installation.

The 4301 compound is a Parker exclusive material
designed to prevent hydrolysis at high temperatures.

Nitrile
Nitrile o-rings are also compatible with most water-
glycol, water/oil emulsions, and high grade petroleum
based hydraulic fluids. Parker only recommends Nitrile
o-rings for temperatures between -40°C to +93°C
(-40°F to +200°F). Nitrile o-rings do require a full back-
up ring, or two half back-ups.

Thus, the “D”-Ring outperforms standard polyurethane
o-rings, especially when using high water content fluids
at elevated temperatures. The “D”-Ring is compatible
with most water-glycol, water/oil emulsions, and high
grade petroleum based hydraulic fluids at tempera-
tures between -45°C to +93°C (-50°F to +200°F)

The unique shape of the Parker “D”-Ring also provides
a variety of design advantages. The seal is molded into
a “D” shape where the seal is higher in the middle and
lower on the ends. This prevents the seal edge from
folding over on a corner inside the manifold during
installation. In addition, this design has a minimal lip,
thus, friction is reduced. Another unique feature of the
“D”-Ring is its symmetrical design, resulting in no
performance degradation from the reverse direction, or
worry of backward installation. The “D”-Ring is also
equipped with “pressure pedestals” to reduce the
effects of “blow-by” common in reverse cycling. The pres-
sure pedestals increase the sealing capability of the
“D”-Ring, by reducing the radial pressure forces that
compress the sealing face of the o-ring. The drawing
below depicts the shape and highlights the features.

Fluorocarbon
Fluorocarbon o-rings are compatible with most phos-
phate ester fluids and phosphate ester blends. Parker
only recommends Fluorocarbon seals for temperatures
between -32°C to +121°C (-25°F to +250°F). Fluoro-
carbon o-rings do require a full back-up ring, or two
half back-ups.

“D” Shape
Unique “D” shape provides
sealing in the critical areas
while reducing the chance
of a seal being cut during
manifold installation.

4301 RESILON™ Material
Specially designed Parker exclusive
4301 Polyurethane RESILON™
prevents hydrolosis better than other
polyurethane materials.

No Backup Rings
The increased wear resistance and
strength of polyurethane eliminates
the need for backup rings, thus
minimizing installation issues.

Reduced Lip
The unique shape reduces
the lip and thus the amount
of wear due to friction.

Pressure Pedestals
Specially molded pressure
pedestals help reduce the
effects of “blow-by”
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Parker Hannifin Corporation
Hydraulic Cartridge Systems

There is no direct correlation between using a specific
ISO cleanliness classification. Numerous other variables
should be considered such as particulate ingression,
actual flow through filters, and filter location.

A number of interrelated system factors combine to
determine proper media and filter combinations. To
accurately determine which combination is ideal for
your system, all these factors need to be accounted
for. With the development of filtration sizing software
such as Parker inPHorm, this information can be used
to compute the optimal selection. In many instances
the information available may be limited. In these
cases, “rules of thumb” based on empirical data and
proven examples are applied to get an initial starting
point.

APPLICATION OF PRODUCT
CAUTION - It is important to note that the Parker
Hydraulic Cartridge Systems Division makes a variety
of valves, many of which fit into the same cavity.
However, their functionality may differ considerably
from one valve type to another. Accordingly fit
interchangeability does not necessarily mean form
or function interchangeability. Users should ensure
that the appropriate valve is installed in the cavity by
cross checking the part number stamped on the valve
with that published in approved service literature or in
the installation drawing.

HYDRAULIC FLUIDS
Parker recommends using top-quality mineral based or
synthetic hydraulic fluids with lubricating properties at
viscosities of 45 to 2000 SSU (6 to 420 cSt) at 38°C
(100°F). The absolute viscosity range 80 to 1000 SSU
(16 to 220 cSt.). Fluids should have high anti-wear
characteristics and be treated to protect against
oxidation.

HYDRAULIC FILTRATION
Hydraulic systems that include Parker valves should
be carefully protected against fluid contamination. The
proper cleanliness level for Parker cartridge valves
should be maintained at an ISO cleanliness level of
18/16/13.

75% of all system failures are a direct result of con-
tamination. Contamination interferes with four functions
of hydraulic fluids.

1. To act as an energy transmission medium.

2. To lubricate internal moving parts of components.

3. To act a heat transfer medium.

4. To seal clearances between moving components.

A properly selected filter will provide adequate protec-
tion and reduce operating cost. This is achieved by
increasing the expected life of the valves and reducing
the cost of maintenance and repairs. Operation will be
smoother and more precise.
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Parker Hannifin Corporation
Hydraulic Cartridge Systems

Offer of Sale

1. Terms and Conditions. Seller’s willingness to offer Products, or accept an
order for Products, to or from Buyer is expressly conditioned on Buyer’s assent to
these Terms and Conditions and to the terms and conditions found on-line at
www.parker.com/HCSterms. Seller objects to any contrary or additional term or
condition of Buyer’s order or any other document issued by Buyer.
2. Price Adjustments; Payments. Prices stated on the reverse side or  preceding
pages of this document are valid for 30 days. After 30 days, Seller may change
prices to reflect any increase in its costs resulting from state, federal or local
legislation, price increases from its suppliers, or any change in the rate, charge,
or classification of any carrier. The prices stated on the reverse or preceding pages
of this document do not include any sales, use, or other taxes unless so stated
specifically. Unless otherwise specified by Seller, all prices are F.O.B. Seller’s
facility, and payment is due 30 days from the date of invoice. After 30 days, Buyer
shall pay interest on any unpaid invoices at the rate of 1.5% per month or the
maximum allowable rate under applicable law.
3. Delivery Dates; Title and Risk; Shipment. All delivery dates are approximate
and Seller shall not be responsible for any damages resulting from any delay.
Regardless of the manner of shipment, title to any products and risk of loss or
damage shall pass to Buyer upon tender to the carrier at Seller’s facility (i.e., when
it’s on the truck, it’s yours). Unless otherwise stated, Seller may exercise its
judgment in choosing the carrier and means of delivery. No deferment of shipment
at Buyers’ request beyond the respective dates indicated will be made except on
terms that will indemnify, defend and hold Seller harmless against all loss and
additional expense. Buyer shall be responsible for any additional shipping charges
incurred by Seller due to Buyer’s changes in shipping, product specifications or in
accordance with Section 13, herein.
4. Warranty. Seller warrants that the Products sold hereunder shall be free from
defects in material or workmanship for a period of eighteen months from the date
of delivery to Buyer or 3,000 hours of normal use, whichever occurs first. The
prices charged for Seller’s products are based upon the exclusive limited warranty
stated above, and upon the following disclaimer: DISCLAIMER OF WARRANTY:
THIS WARRANTY COMPRISES THE SOLE AND ENTIRE WARRANTY PER-
TAINING TO PRODUCTS PROVIDED HEREUNDER. SELLER DISCLAIMS
ALL OTHER WARRANTIES, EXPRESS AND IMPLIED, INCLUDING MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
5. Claims; Commencement of Actions. Buyer shall promptly inspect all Prod-
ucts upon delivery. No claims for shortages will be allowed unless reported to the
Seller within 10 days of delivery. No other claims against Seller will be allowed
unless asserted in writing within 60 days after delivery or, in the case of an alleged
breach of warranty, within 30 days after the date within the warranty period on
which the defect is or should have been discovered by Buyer. Any action based
upon breach of this agreement or upon any other claim arising out of this sale
(other than an action by Seller for any amount due to Seller from Buyer) must be
commenced within thirteen months from the date of tender of delivery by Seller or,
for a cause of action based upon an alleged breach of warranty, within thirteen
months from the date within the warranty period on which the defect is or should
have been discovered by Buyer.
6. LIMITATION OF LIABILITY. UPON NOTIFICATION, SELLER WILL, AT ITS
OPTION, REPAIR OR REPLACE A DEFECTIVE PRODUCT, OR REFUND THE
PURCHASE PRICE. IN NO EVENT SHALL SELLER BE LIABLE TO BUYER
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAM-
AGES ARISING OUT OF, OR AS THE RESULT OF, THE SALE, DELIVERY,
NON-DELIVERY, SERVICING, USE OR LOSS OF USE OF THE PRODUCTS
OR ANY PART THEREOF, OR FOR ANY CHARGES OR EXPENSES OF ANY
NATURE INCURRED WITHOUT SELLER’S WRITTEN CONSENT, EVEN IF
SELLER HAS BEEN NEGLIGENT, WHETHER IN CONTRACT, TORT OR
OTHER LEGAL THEORY. IN NO EVENT SHALL SELLER’S LIABILITY UN-
DER ANY CLAIM MADE BY BUYER EXCEED THE PURCHASE PRICE OF
THE PRODUCTS.
7. Contingencies. Seller shall not be liable for any default or delay in performance
if caused by circumstances beyond the reasonable control of Seller.
8. User Responsibility. The user, through its own analysis and testing, is solely
responsible for making the final selection of the system and Product and assuring
that all performance, endurance, maintenance, safety and warning requirements
of the application are met. The user must analyze all aspects of the application and
follow applicable industry standards and Product information. If Seller provides
Product or system options, the user is responsible for determining that such data
and specifications are suitable and sufficient for all applications and reasonably
foreseeable uses of the Products or systems.
9. Loss to Buyer’s Property. Any designs, tools, patterns, materials, drawings,
confidential information or equipment furnished by Buyer or any other items which
become Buyer’s property, may be considered obsolete and may be destroyed by
Seller after two consecutive years have elapsed without Buyer placing an order
for the items which are manufactured using such property. Seller shall not be
responsible for any loss or damage to such property while it is in Seller’s
possession or control.
10. Special Tooling. A tooling charge may be imposed for any special tooling,
including without limitation, dies, fixtures, molds and patterns, acquired to manu-
facture Products. Such special tooling shall be and remain Seller’s property
notwithstanding payment of any charges by Buyer. In no event will Buyer acquire
any interest in apparatus belonging to Seller which is utilized in the manufacture
of the Products, even if such apparatus has been specially converted or adapted
for such manufacture and notwithstanding any charges paid by Buyer. Unless

otherwise agreed, Seller shall have the right to alter, discard or otherwise dispose
of any special tooling or other property in its sole discretion at any time.
11. Buyer’s Obligation; Rights of Seller. To secure payment of all sums due or
otherwise, Seller shall retain a security interest in the goods delivered and this
agreement shall be deemed a Security Agreement under the Uniform Commercial
Code. Buyer authorizes Seller as its attorney to execute and file on Buyer’s behalf
all documents Seller deems necessary to perfect its security interest. Seller shall
have a security interest in, and lien upon, any property of Buyer in Seller’s
possession as security for the payment of any amounts owed to Seller by Buyer.
12. Improper use and Indemnity. Buyer shall indemnify, defend, and hold Seller
harmless from any claim, liability, damages, lawsuits, and costs (including
attorney fees), whether for personal injury, property damage, patent, trademark or
copyright infringement or any other claim, brought by or incurred by Buyer, Buyer’s
employees, or any other person, arising out of: (a) improper selection, improper
application or other misuse of Products purchased by Buyer from Seller; (b) any
act or omission, negligent or otherwise, of Buyer; (c) Seller’s use of patterns, plans,
drawings, or specifications furnished by Buyer to manufacture Product; or (d)
Buyer’s failure to comply with these terms and conditions. Seller shall not
indemnify Buyer under any circumstance except as otherwise provided.
13. Cancellations and Changes. Orders shall not be subject to cancellation or
change by Buyer for any reason, except with Seller’s written consent and upon
terms that will indemnify, defend and hold Seller harmless against all direct,
incidental and consequential loss or damage. Seller may change product features,
specifications, designs and availability with notice to Buyer.
14. Limitation on Assignment. Buyer may not assign its rights or obligations
under this agreement without the prior written consent of Seller.
15. Entire Agreement. This agreement contains the entire agreement between
the Buyer and Seller and constitutes the final, complete and exclusive expression
of the terms of the agreement. All prior or contemporaneous written or oral
agreements or negotiations with respect to the subject matter are herein merged.
16. Waiver and Severability. Failure to enforce any provision of this agreement
will not waive that provision nor will any such failure prejudice Seller’s right to
enforce that provision in the future. Invalidation of any provision of this agreement
by legislation or other rule of law shall not invalidate any other provision herein. The
remaining provisions of this agreement will remain in full force and effect.
17. Termination. This agreement may be terminated by Seller for any reason and
at any time by giving Buyer thirty (30) days written notice of termination. In addition,
Seller may by written notice immediately terminate this agreement for the
following: (a) Buyer commits a breach of any provision of this agreement (b) the
appointment of a trustee, receiver or custodian for all or any part of Buyer’s
property (c) the filing of a petition for relief in bankruptcy of the other Party on its
own behalf, or by a third party (d) an assignment for the benefit of creditors, or (e)
the dissolution or liquidation of the Buyer.
18. Governing Law. This agreement and the sale and delivery of all Products
hereunder shall be deemed to have taken place in and shall be governed and
construed in accordance with the laws of the State of Ohio, as applicable to
contracts executed and wholly performed therein and without regard to conflicts
of laws principles. Buyer irrevocably agrees and consents to the exclusive
jurisdiction and venue of the courts of Cuyahoga County, Ohio with respect to any
dispute, controversy or claim arising out of or relating to this agreement. Disputes
between the parties shall not be settled by arbitration unless, after a dispute has
arisen, both parties expressly agree in writing to arbitrate the dispute.
19. Indemnity for Infringement of Intellectual Property Rights. Seller shall
have no liability for infringement of any patents, trademarks, copyrights, trade
dress, trade secrets or similar rights except as provided in this Section. Seller will
defend and indemnify Buyer against allegations of infringement of U.S. patents,
U.S. trademarks, copyrights, trade dress and trade secrets (“Intellectual Property
Rights”). Seller will defend at its expense and will pay the cost of any settlement
or damages awarded in an action brought against Buyer based on an allegation
that a Product sold pursuant to this Agreement infringes the Intellectual Property
Rights of a third party. Seller’s obligation to defend and indemnify Buyer is
contingent on Buyer notifying Seller within ten (10) days after Buyer becomes
aware of such allegations of infringement, and Seller having sole control over the
defense of any allegations or actions including all negotiations for settlement or
compromise. If a Product is subject to a claim that it infringes the Intellectual
Property Rights of a third party, Seller may, at its sole expense and option, procure
for Buyer the right to continue using the Product, replace or modify the Product so
as to make it noninfringing, or offer to accept return of the Product and return the
purchase price less a reasonable allowance for depreciation. Notwithstanding the
foregoing, Seller shall have no liability for claims of infringement based on
information provided by Buyer, or directed to Products delivered hereunder for
which the designs are specified in whole or part by Buyer, or infringements
resulting from the modification, combination or use in a system of any Product sold
hereunder. The foregoing provisions of this Section shall constitute Seller’s sole
and exclusive liability and Buyer’s sole and exclusive remedy for infringement of
Intellectual Property Rights.
20. Taxes. Unless otherwise indicated, all prices and charges are exclusive of
excise, sales, use, property, occupational or like taxes which may be imposed by
any taxing authority upon the manufacture, sale or delivery of Products.
21. Equal Opportunity Clause. For the performance of government contracts
and where dollar value of the Products exceed $10,000, the equal employment
opportunity clauses in Executive Order 11246, VEVRAA, and 41 C.F.R. §§ 60-
1.4(a), 60-741.5(a), and 60-250.4, are hereby incorporated.

1/09

The items described in this document and other documents and descriptions provided by Parker Hannifin Corporation, Hydraulic Cartridge Systems Division, its
subsidiaries and its authorized distributors (“Seller”) are hereby offered for sale at prices to be established by Seller. This offer and its acceptance by any customer (“Buyer”)
shall be governed by all of the following Terms and Conditions. Buyer’s order for any item described in its document, when communicated to Seller verbally, or in writing,
shall constitute acceptance of this offer. All goods or work described will be referred to as “Products”.
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Notes
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