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1. SCOPE

This SAE Aerospace Recommended Practice (ARP) is a guide for defining the requirements for aerospace piston
hydraulic accumulators, including details pertinent to the design, fabrication, performance and testing of the accumulator.
This type of accumulator contains a piston which separates pressurized gas and fluid.

1.1 Field of Application

The accumulator is intended for use in commerical and military aircraft hydraulic systems with rated pressures up to 5000
psi (34 474 kPa) and operating fluid temperatures as follows:

e Phosphate ester based fluid systems: -40 to 225 °F (-40 to 107 °C)

e Hydrocarbon based fluid systems: -65 to 275 °F (-54 to 135 °C)

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
should apply. The applicable issue of other publications should be the issue in effect on the date of the purchase order.
Nothing in this document 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.

ARP1383 Aerospace - Impulse Testing of Hydraulic Components

AS4059 Aerospace Fluid Power - Contamination Classification for Hydraulic Fluids

ARP4150 Procedure for Inspection of Inservice Airborne Accumulators for Corrosion and Damage
ARP4386 Terminology and Definitions for Aerospace Fluid Power, Actuation and Control Technologies
ARP4752 Aerospace - Design and Installation of Commercial Transport Aircraft Hydraulic Systems
AIR4543 Aerospace Hydraulics and Actuation Lessons Learned

AS4941 Aerospace - General Requirements for Commercial Aircraft Hydraulic Components

AS5440 Hydraulic Systems, Military Aircraft, Design and Installation, Requirements For

AS8775 Hydraulic System Components, Aircraft and Missiles, General Specification For

2.1.2 Department of Defense Publications

Available from the DLA Document Services, Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-5094, Tel: 215-
697-6396, http://quicksearch.dla.mil.

A-A-59503 Nitrogen, Technical
MIL-PRF-27401  Propellant Pressurizing Agent, Nitrogen
MIL-STD-129 Marking for Shipment and Storage

MIL-STD-2073-1 Standard Practice for Military Packaging Documents
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2.1.3 NAS Publications

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928, Tel:
703-358-1000, www.aia-aerospace.org.

NAS 847 Caps and Plugs, Protective, Dust and Moisture Seal
2.2 Definitions

Refer to ARP4386 for general hydraulic systems terms that are used in this recommended practice. The following terms
used in this document are defined as follows:

EXTERNAL GAS LEAKAGE: External leakage is the leakage of the precharge gas from within the vessel as evidenced by
free gas bubbles when the accumulator is immersed in a test fluid.

INTERNAL GAS LEAKAGE: Internal leakage of gas across the piston head seal.
STATIC LEAKAGE: External fluid or gas leakage with the unit statically pressurized
DYNAMIC LEAKAGE: Internal leakage, across the piston head seal, which occurs during operation (cycling)

PRECHARGE GAS VOLUME: The gas contained within the accumulator and separated from the hydraulic fluid, with the
separator bottomed at the fluid end.

DESIGN OPERATING PRESSURE (DOP): Design operating pressure is the normal maximum steady state pressure of
the accumulator. Excluded are:

e Reasonable tolerances and transient pressure effects such as may arise from acceptable pump ripple, or

e Reactions to system functioning or demands that may affect fatigue

NOTE: This term is used in commercial aircraft and helicopter applications. For military applications, the term “rated
pressure” can be substituted.

SEPARATOR: The part of the accumulator that isolates the pre-charge gas from the hydraulic fluid, also referred to as the
“Piston”.

VESSEL: The portion of the accumulator, which contains pressurized hydraulic fluid and the gas and separates both from
the atmosphere.

SWEPT (EXPELLED) OIL VOLUME: The fluid expelled from the accumulator’s fluid port when the accumulator separator
is moved from being fully bottomed against the gas end cap to being fully bottomed against the fluid end cap, at rated
pressure and prescribed temperature.

TOTAL OIL VOLUME: The fluid capacity of the accumulator with the piston fully bottomed against the gas end cap.

VOLUMETRIC EFFICIENCY: The capability of the accumulator to expel the hydraulic volume with which it has been filled.
Volumetric Efficiency = (Expulsion Volume/Total Oil Volume) x 100%.
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PROCUREMENT SPECIFICATION: The Procurement Specification is the document that includes the following:
e Technical Requirements

e Acceptance and Qualification Test Requirements

e Reliability Requirements

e Quality Requirements

e Packaging Requirements

FLUID PORT: The fluid port is the port that is connected to the hydraulic system, through which the accumulator receives
and discharges hydraulic fluid.

GAS PORT: The gas port is the port that is connected to the gas charging equipment, such that it provides the flow path
for the gas pressurization charge into the accumulator.

PRECHARGE PRESSURE: Gas pressure applied to the accumulator by the operator, typically specified as pressure at a
given temperature.

ENDURANCE TEST: The endurance test is defined as the test which is intended to determine the wear characteristics of
the accumulator in order to determine if it will perform satisfactorily throughout its operational life.

FATIGUE TEST: The fatigue test is defined as the test which is intended to validate the fatigue strength of the
accumulator by repeated application of pressure impulses.

3. REQUIREMENTS
3.1 General

Cylindrical piston separated hydraulic accumulators that are intended to be used in military flight vehicle hydraulic
systems should conform to the general hydraulic components’ requirements of AS8775 as applicable.

Cylindrical piston separated hydraulic accumulators that are intended to be used in commercial aircraft or helicopter
hydraulic systems should conform to the general hydraulic components’ requirements of AS4941 as applicable.

3.2 Design Requirements

The materials and processes used in the design and fabrication of components should be of high quality, suitable for the
purpose and should conform to the applicable specifications. Materials conforming to the supplier's material specifications
can be used provided the specifications are acceptable to the procurement agency and contain provisions for adequate
tests.

3.2.1 Dimensions and Mounting Provisions

Dimensions and mounting provisions should conform to the requirements as defined in the Procurement Specification.
3.2.2 Ports

3.2.2.1  Fluid Port

The fluid port should be designed to give a minimum restriction to fluid flow. The Procurement Specification should define
the fluid port standard to be used.
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