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1. SCOPE

This SAE Aerospace Recommended Practice (ARP) provides recommendations for the design and test requirements for a
spring-loaded, normally-closed hydraulic check valve.

The check valve is intended for use in a civil or military aircraft hydraulic system with a rated system pressure up to 5000 psi
(34500 kPa).

1.1 Purpose

The recommended requirements contained in this document are compiled for inclusion in a Procurement Specification for
a spring-loaded, normally-closed hydraulic check valve.

NOTE: The recommended requirements in this ARP should be reviewed by the Purchaser or the Contractor and only those
requirements that are applicable for a specific application should be incorporated in the Procurement Specification.

1.2 Classification

The check valve types covered by this ARP are:

e The line-mounted type - a valve with standard fitting ends

e The cartridge type - a cylindrical valve with O-ring glands for mounting in a manifold, for example

e Theinsert type - a cylindrical valve with an expansion pin to seal and lock in a cylindrical cavity

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

ARP24 Determination of Hydraulic Pressure Drop

ARP1185 Flexure Testing of Hydraulic Tubing Joints and Fittings

ARP1383 Aerospace - Impulse Testing of Hydraulic Components

ARP4386 Terminology and Definitions for Aerospace Fluid Power, Actuation and Control Technologies

AS478 Identification Marking Methods

AS683 Installation Procedure and Torques for Fluid Connections

AS4059 Aerospace Fluid Power - Contamination Classification for Hydraulic Fluids

AS4941 Aerospace - General Requirements for Commercial Aircraft Hydraulic Components

AS5148 Assembly, Installation, and Torque for Flareless and Straight Thread Fluid Fittings anD'Q@umﬂlmaﬁ
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AS5440 Hydraulic Systems, Military Aircraft, Design and Installation Requirements for
AS8775 Hydraulic System Components, Aircraft and Missiles, General Specification for
2.1.2 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-STD-130 Identification Marking of U.S. Military Property
MIL-STD-810 Environmental Test Methods and Engineering Guidelines
2.2 Definitions

Refer to ARP4386 for the fluid power terms that are used in this ARP.

CHECK VALVE: This is a valve that allows the free flow of hydraulic fluid in one direction only and prevents flow in the
opposite direction.

INLET PORT: This is the port where hydraulic fluid can flow through the check valve.

OUTLET PORT: This is the port where hydraulic fluid is prevented from flowing through the check valve.
RATED FLOW: This is the maximum operating flow that is supplied to the check valve.

RATED SYSTEM PRESSURE: This is the nominal steady-state pressure that is applied to the check valve.
NOTES:

1. Rated System Pressure is equivalent to the Design Operating Pressure (DOP) for civil aircraft and Working Pressure
(Pw) for military aircraft.

2. All pressures referred to in this document are gauge pressures.

RETURN PRESSURE: This is the pressure caused by the resistance to flow in the return line or by a pre-charged reservoir,
or both.

ENDURANCE TEST: This is the test that is intended to determine if the check valve will operate satisfactorily throughout
its design lifetime.

PRESSURE IMPULSE TEST: This is the test that is intended to determine the fatigue characteristics of the check valve
pressure vessel to determine if it will maintain its strength throughout its operational lifetime.

PURCHASER or CONTRACTOR: This is the organization that is responsible for producing the Procurement Specification
for the check valve.

NOTE: The Purchaser or Contractor is typically an aircraft manufacturer, a modification center, a system supplier (for
hydraulic or braking systems, for example), or an equipment supplier (for use in a manifold or an actuator, for
example).

SUPPLIER: This is the manufacturer of the check valve who is responsible for its design, production, and qualification.

Documents

Document Sharing Hub

Full document details: SAE ARP4946A


https://quicksearch.dla.mil/
http://www.avadocuments.com/doc/sae-arp4946a
http://www.avadocuments.com/doc/sae-arp4946a

SAE INTERNATIONAL ARP4946 ™A Page 6 of 25

PROCUREMENT SPECIFICATION: This is the document that includes the following:
a. Specific performance and technical criteria

b. Acceptance and qualification test requirements

c. Reliability requirements

d. Quality requirements

e. Packaging requirements

3. RECOMMENDED REQUIREMENTS

3.1 General

The check valve that is intended to be used in civil aircraft hydraulic systems should conform to the general hydraulic
components’ requirements of AS4941 as applicable.

The check valve that is intended to be used in military aircraft hydraulic systems should conform to the general hydraulic
components’ requirements of AS8775 as applicable.

The check valve should meet all the requirements when it is installed or operated as defined by the applicable Procurement
Specification.

The check valve should not be sensitive to spatial orientation.

If the check valve contains nonmetallic parts other than static seals, it should conform to all the functional and performance
requirements specified herein after being immersed in the applicable hydraulic fluid (see 3.5.5) for 72 hours at the maximum
operating hydraulic fluid temperature specified in 3.4.2. If the thermal relief valve contains no nonmetallic parts other than
static seals, then the required period for being immersed in the applicable hydraulic fluid should be reduced to 24 hours.
3.2 Functional Requirements

The check valve should allow free flow of hydraulic fluid in one direction only and prevent flow in the opposite direction.
3.3 Performance Requirements

3.3.1 Cracking Pressure

The Procurement Specification should specify the minimum and maximum cracking pressure for the check valve.

NOTE: Typically, the cracking pressure is not less than 2 psi (14 kPa) and not greater than 8 psi (55 kPa).

3.3.2 Rated Flow

The Procurement Specification should specify the rated flow for the check valve.

3.3.3 Internal Leakage

The Procurement Specification should specify the internal leakage for the following range of pressures applied to the outlet
port over the specified ambient and the hydraulic fluid temperature range:

a. Atlow pressure (for example, 5 psi (35 kPa))

NOTE: The internal leakage rate requirement is typically 30 drops maximum over 30 minutes.
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b. At the nominal system return pressure (for example, 1000 psi (6900 kPa))

NOTE: The internal leakage rate requirement is typically zero (i.e., insufficient to form a drop).

c. At the rated system pressure

NOTE: The internal leakage rate requirement is typically zero (i.e., insufficient to form a drop).

3.3.4 External Leakage

There should be no external leakage allowed under any combination of environments specified herein.
NOTE: Any evidence of wetness sufficient to form a drop should be considered leakage.

3.3.5 Pressure Drop

The Procurement Specification should specify the maximum pressure drop through the check valve at:
e The rated flow rate

e The specified ambient and hydraulic fluid temperatures

3.4 Operating Temperature

3.4.1 Ambient Temperature

The Procurement Specification should specify the ambient temperature range, including the minimum and maximum
operating and survival (non-operating) temperatures.

3.4.2 Hydraulic Fluid Temperature

The Procurement Specification should specify the hydraulic fluid temperature range, including the minimum and maximum
operating and survival (non-operating) temperatures.

3.5 Construction
3.5.1 Materials

AS4941 or AS8775, as applicable, should be used for guidance in the selection of the check valve materials. The
Procurement Specification should list any prohibited materials.

3.5.2 Corrosion Resistance
The corrosion protection features of the check valve should be per AS4941 or AS8775, as applicable.
3.5.3 Electro-Conductive Bonding

If there is a requirement for electro-conductive bonding, the Procurement Specification should state the electrical resistance
requirement between any point on the mounting facilities and specified points on the check valve.

NOTE: A typical electrical resistance requirement is not to exceed 25 milliohms.
3.5.4 Seals

If seals are used in the check valve, AS4941 or AS5440, as applicable, should be used for guidance in the design of the
seal glands and the seal materials.
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3.5.5 Hydraulic Fluid

The Procurement Specification should specify the hydraulic fluid(s) to be used for the check valve application.
3.5.5.1 Hydraulic Fluid Contamination

The Procurement Specification should state the hydraulic fluid contamination limits per AS4059 for:

a. Aircraft at new build

b. In-service (typical and maximum)

3.6 Physical Requirements

3.6.1  Mounting Requirements

3.6.1.1  Line-Mounted Check Valve

The Procurement Specification should define the type and size of the hydraulic fluid ports’ fittings and the overall space
envelope.

NOTES:

1. ltis recommended that the inlet port and outlet port be different sizes or be male/female to prevent the check valve from
being installed incorrectly.

2. There should be a means of holding the check valve when tightening the tube connectors during its installation.
3.6.1.2 Cartridge or Insert Type Check Valve

The Procurement Specification should specify the dimensions of the check valve to enable it to be installed in the component
or the manifold, including any surface finish requirements and geometrical (e.g., flatness) requirements.

3.7 Strength

3.7.1 Rated System Pressure

The Procurement Specification should state the rated system pressure for the check valve.
NOTE: Depending on the application, the rated system pressure will be generated by:

a. The hydraulic system pumps.

or

b. A hydraulic sub-system that regulates the pressure from the hydraulic power generation system to a lower value, for
example, a brake control system.

or

c. The thermal effects at the point of the actuation of a thermal relief valve for an accumulator that is used to provide stored
energy (for example, a brake accumulator if the check valve is used in a brake control system application).
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