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1. SCOPE 

This SAE Aerospace Standard (AS) provides general requirements for components that are used in commercial aircraft 
hydraulic systems.  It also includes the 14 CFR Part 25/CS 25 regulations that apply to hydraulic components. 

It also provides information to be included in the Procurement Specification in Appendix A and a checklist for design 
reviews in Appendix B. 

It does not provide requirements for distribution elements such as hoses, pipe fittings and general tubing. 

1.1 Field of Application 

It is recommended that this document should be used in conjunction with the Procurement Specification for a hydraulic 
component. 

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.  

AIR4543 Aerospace Hydraulics and Actuation Lessons Learned 

ARP210  Definition of Commonly Used Day Types (Atmospheric Ambient Temperature Characteristics Versus 
Pressure Altitude) 

ARP1288  Placarding of Aircraft Hydraulic Equipment to Identify Phosphate Ester Fluid Compatibility 

ARP1383 Aerospace - Impulse Testing of Hydraulic Components 

ARP1870 Aerospace Systems Electrical Bonding and Grounding for Electromagnetic Compatibility and Safety 

ARP4727 Gland Design, Computation of Seal Squeeze and Gland Volume 

ARP4754 Guidelines for Development of Civil Aircraft and Systems 

ARP5935 Use of HVOF Thermal Spray Coatings for Hard Chrome Replacement in Landing Gear Applications 

AS567 Safety Cable, Safety Wire, Key Washers, and Cotter Pins for Propulsion Systems, General Practices 
for Use of 

AS568 Aerospace Size Standard for O-rings 

AS1241 Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft 

AS1290 Graphic Symbols for Aircraft Hydraulic and Pneumatic Systems 

AS1300 Port - Ring Locked Fluid Connection Type, Standard Dimensions for 
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AS3121 Plug, Expansion - Aluminum, 2024-T4 and 2024-T351, Long; Std and .010 Oversize Diameters 
(UNS A92024) 

AS3122 Pin, Expansion - Aluminum, 2024-T4 and 2024-T351, Long (UNS A92024) 

AS3123 Plug. Expansion - Aluminum, 2024-T4 and 2024-T351, Short; Std and .010 Oversize Diameters, 
UNS A92024 

AS3124 Pin, Expansion - Aluminum, 2024-T4 and 2024-T351, Short, UNS A92024 

AS3125 Plug, Expansion - CRES, 416 or 416SE, Long; Std and .010 Oversize Diameters, 
UNS S41600/UNS S41623 

AS3126 Pin, Expansion - CRES, 416 or 416SE, Long, UNS S41600/UNS S41623 

AS3127 Plug, Expansion - CRES, 416 or 416SE, Short; Std and .010 Oversize Diameters, 
UNS S41600/UNS S41623 

AS3128 Pin, Expansion - CRES, 416 or 416SE, Short, UNS S41600/UNS S41623 

AS3129 Plug, Expansion - CRES, 303, Long; Std and .010 Oversize Diameters, UNS S30300 

AS3130 Pin, Expansion - CRES, 303, Long, UNS S30300 

AS3131 Plug, Expansion - CRES, 303, Short; Std and .010 Oversize Diameters, UNS S30300 

AS3132 Pin, Expansion - CRES, 303, Short, UNS S30300 

AS3208 Packing, Preformed - AMS 7276 - Seal 

AS3209 Packing, Preformed - AMS 7276, 'O' Ring 

AS3581 Packing, Preformed - O-Ring Seal, AMS7259 

AS4052 Gland Design: Scraper, Landing Gear, Installation 

AS4059 Aerospace Fluid Power - Cleanliness Classification for Hydraulic Fluids 

AS4088 Aerospace Rod Scraper Gland Design Standard 

AS4273 Fire Testing of Fluid Handling Components for Aircraft Engines and Aircraft Engine Installations 

AS4716 Gland Design, O-ring and Other Elastomeric Seals 

AS5169 Fitting, Port Plug and Bleeder 

AS5202 Port or Fitting End, Internal Straight Thread, Design Standard 

AS5729 O-Ring Molded From AMS7379 (Fluorocarbon) Material 

AS5857 Gland Design, O-ring and Other Elastomeric Seals, Static Applications 

AS6235 Face Seal Gland Design, Static, O-ring and Other Seals for Aerospace Hydraulic and Pneumatic 
Applications 

AS8879  Screw Threads - UNJ Profile, Inch Controlled Radius Root with Increased Minor Diameter 
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AS33566 Fittings, Installation of Flareless Tube, Straight-Threaded Connectors 

AS83461/1 Packing, Preformed M83461 O-Ring 

AS83461/2 O-Ring M83461 Straight Thread Tube Fitting Boss 

MA2010 Packing, Preformed - O-Ring Seal, Standard Sizes and Size Codes, Metric 

AMS2403 Plating, Nickel, General Purpose  

AMS2404 Plating, Electroless Nickel 

AMS2405 Electroless Nickel Plating Low Phosphorus 

AMS2406 Plating, Chromium Hard Deposit 

AMS2409 Plating, Immersion Tin for Aluminum Alloys 

AMS2410 Plating, Silver, Nickel Strike, High Bake 

AMS2411 Plating, Silver for High Temperature Applications 

AMS2412 Plating, Silver Copper Strike, Low Bake 

AMS2413 Plating, Silver-Rhodium 

AMS2423 Plating, Nickel Hard Deposit 

AMS2424 Plating, Nickel Low-Stressed Deposit 

AMS2433 Plating, Nickel-Thallium-Boron or Nickel-Boron Electroless Deposition 

AMS2447 Coating, Thermal Spray High Velocity Oxygen/Fuel Process 

AMS2448 Application of Tungsten Carbide Coatings on Ultra High Strength Steels, High Velocity Oxygen/Fuel 
Process 

AMS2449 Grinding of HVOF Sprayed Tungsten Carbide Coatings Applied to High Strength Steels 

AMS7259 Rubber: Fluorocarbon (FKM), High Temperature/Fluid Resistant, Low Compression Set/85 to 95 
Hardness, For Seals in Fuel Systems and Specific Engine Oil Systems 

AMS7276 Rubber: Fluorocarbon (FKM), High-Temperature-Fluid Resistant, Low Compression Set, for Seals in 
Fuel Systems and Specific Engine Oil Systems 

AMS7287 Fluorocarbon Elastomer (FKM) High Temperature / HTS Oil Resistant / Fuel Resistant Low 
Compression Set / 70 to 80 Hardness, Low Temperature Tg -22 °F (-30 °C) For Seals in Oil / Fuel / 
Specific Hydraulic Systems 

AMS7379 Rubber: Fluorocarbon Elastomer (FKM) 70 to 80 Hardness, Low Temperature Sealing Tg -40 °F 
(-40 °C) For Elastomeric Seals in Aircraft Engine Oil, Fuel and Hydraulics Systems 

AMS-A-8625 Anodic Coatings for Aluminum and Aluminum Alloys 

AMS-C-5541 Chemical Conversion Coatings on Aluminum and Aluminum Alloys 

AMS-P-83461 Packing, Preformed, Petroleum Hydraulic Fluid Resistant, Improved Performance at 275°F (135°C) 

Full document details: SAE AS4941B
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AMS-QQ-P-416  Plating, Cadmium (Electrodeposited) 

AMS-R-83485 Rubber, Fluorocarbon Elastomer, Improved Performance at Low Temperatures 

AMS-R-83485/1 Rubber, Fluorocarbon Elastomer, Improved Performance At Low Temperatures, O-Rings, Sizes and 
Tolerances 

2.1.2 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 
610-832-9585, www.astm.org.  

ASTM B339 Standard Specification for Pig Tin 

ASTM B545 Standard Specification for Electrodeposited Coatings of Tin 

ASTM B633 Zinc Coating, Electrodeposited, Requirements for 

2.1.3 EASA Publications 

Available from European Aviation Safety Agency, Postfach 10 12 53, D-50452 Köln, Germany, Tel: +49 (0) 221-8999-
000, www.easa.eu.int.  

CS-25 Certification Specifications for Large Aeroplanes 

2.1.4 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-
5322, www.faa.gov.  

14 CFR Part 25 Code of Federal Regulations, CFR1.1, Part 25 Airworthiness Standards, Transport Category 
Airplanes 

2.1.5 IEEE Publications 

Available from Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08855-1331, Tel: 732-
981-0060, www.ieee.org.  

C63.14 American National Standard Dictionary for Technologies of Electromagnetic Compatibility (EMC), 
Electromagnetic Pulse (EMP), and Electrostatic Discharge (ESD) 

2.1.6 ISO Publications 

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.  

or, if using the Switzerland address: 

Available from International Organization for Standardization, 1, rue de Varembe, Case postale 56, CH-1211 Geneva 20, 
Switzerland, Tel: +41-22-749-01-11, www.iso.org.  

ISO 3601 Fluid power systems - O-rings - Part 1 Inside diameters, cross-sections, tolerances and size 
identification code 

ISO 16889 Hydraulic fluid power - Filters - Multi-pass method for evaluating filtration performance of a filter 
element 
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2.1.7 NAS Publications 

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

NAS1599 Connectors, General Purpose, Electrical, Miniature Circular, Environment Resisting, 200 Deg C 
Maximum Temperature 

NAS1611 Packing, Ethylene Propylene Preformed O-ring Phosphate-Ester Resistant (-65 Degrees F to 
250/300 Degrees F) 

NAS1612 Packing, Ethylene Propylene Preformed, Straight Thread Tube Fitting Boss, Phosphate-Ester 
Resistant -65 Degrees F to 250/300 Degrees F  

NAS1613 Seal Element, Packing, Preformed, Ethylene Propylene Rubber 

NASM21209 Insert, Screw Thread, Coarse and Fine, Screw Locking, Helical Coil, CRES 

NASM33547 Pin, Spring, Functional Limitations of 

2.1.8 RTCA Publications 

Available from RTCA, Inc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org.  

RTCA/DO-160 Environmental Conditions and Test Procedures for Airborne Equipment 

2.1.9 U.S. Government Publications 

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

MIL-DTL-5002 Surface Treatments and Inorganic Coatings for Metal Surfaces of Weapon Systems 

MIL-DTL-38999 Connectors, Electrical, Circular, Miniature, High Density, Quick Disconnect (Bayonet, Threaded and 
Breech Coupling), Environment Resistant, Removable Crimp and Hermetic Solder Contacts, General 
Specification for 

MIL-HDBK-454 Electronic Equipment, General Guidelines for 

MIL-PRF-5606 Hydraulic Fluid, Petroleum Base; Aircraft, Missile and Ordnance (Inactive for new design) 

MIL-PRF-83282 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base, Aircraft 

MIL-PRF-87257 Hydraulic Fluid, Fire Resistant, Low Temperature, Synthetic Hydrocarbon Base, Aircraft and Missile 

MIL-STD-276 Impregnation of Porous Non-Ferrous Metal Castings 

MIL-STD-461 Electromagnetic Interference Characteristics, Requirements for Equipment 

MIL-STD-464 Electromagnetic Environmental Effects Requirements Interference Standard 

MIL-STD-704 Electrical Power, Aircraft, Characteristics and Utilization of 

MIL-STD-810 Environmental Engineering Considerations and Laboratory Tests 

MIL-STD-889 Dissimilar Metals 
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2.2 Related Publications 

The following publication is provided for information purposes only and is not a required part of this SAE Aerospace 
Technical Report. 

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

2.3 Definitions 

COMPONENT: A component is a part that provides a function to the hydraulic system when it is operated, such as a 
valve, actuator, accumulator, filter, reservoir, pump, manifolds, or a similar device.  It is not a fluid conveyance device in a 
hydraulic system such as a fitting, pipe, hose, etc. 

DESIGN OPERATING PRESSURE: The design operating pressure (DOP) is the normal maximum steady pressure.  
Excluded are: 

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

b. Reactions to system functioning or demands that may affect fatigue 

NON-DERANGEMENT TEMPERATURE: The non-derangement temperature is an extreme ambient temperature that the 
component may be subjected to but is not expected to function.  However, the component is required to operate correctly 
when the ambient temperature is subsequently within the declared operating temperature range. 

RATED TEMPERATURE: The rated temperature of the component is the maximum continuous fluid temperature that the 
component is subjected to, and is expected to function without any degradation in performance. 

TURN ON VOLTAGE: Turn on voltage is the minimum applied voltage that will cause the component to provide correctly 
its electrically commanded function. 

STANDARD PART: A standard part is a part to a military or industry standard with controlled interface dimensions and 
material strength, and which is assigned a part number by the applicable standard, for example, MS, AS, AN, and NAS 
part numbers. 

PURCHASER: The Purchaser is the organization that has the responsibility for the design and development of the 
hydraulic system that includes the component.  Typically, the Purchaser is an aircraft manufacturer, Tier 1 system 
supplier or a modification center.  The Purchaser is responsible for compiling the Procurement Specification. 

SUPPLIER: The Supplier is the manufacturer of the component who will be responsible for the design, production and 
qualification of the component.  The Purchaser shall approve the Supplier for the design, development and manufacture 
of aerospace hydraulic components. 

PROCUREMENT SPECIFICATION: The procurement specification is the document that includes the following: 

a. Technical requirements 

b. Acceptance and qualification test requirements 

c. Reliability requirements 

d. Packaging requirements 

HIGH VELOCITY OXYGENATED FUEL (HVOF): HVOF is a combustion process in which the combustion gases are 
accelerated through a nozzle to supersonic velocities.  Gas/particle temperatures can reach 4500 °F (2482 °C) with a 
particle velocity up to 2500 feet per second (762 m/s). 

THERMAL SPRAY: Thermal spray is a process in which thermal energy is used to create an aerosol of finely divided 
materials to be deposited in a molten or semi molten condition on to a prepared substrate to form a new surface deposit. 
Thermal spray processes include combustion, plasma and arc/wire. 
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3. REQUIREMENTS 

The Purchaser shall prepare a Procurement Specification for each component for which design approval is desired. 

The purchase order or invitation to bid that is associated with the Procurement Specification shall identify the effective 
date or issue of the standards and/or related documents that are cited in the Specification. 

3.1 General 

In the case of a conflict between the requirements of AS4941 and the Procurement Specification, the latter shall take 
precedence. 

3.1.1 System Characteristics 

The Procurement Specification shall include the characteristics of the hydraulic system, or the various parts of the system 
where it may be used that are relevant to the design of the component. 

NOTE: An example of this is an application where, infrequently, a significantly high flow rate may be induced through the 
component and which the Supplier can confirm in his preliminary tests that such will not cause damage. 

3.1.2 Graphical Symbols 

Graphical symbols in accordance with AS1290 shall be used: 

a. To provide a complete functional symbol for the component including adjustability elements 

b. In, where possible, any schematic diagrams that are provided in test circuit’s requirements and test reports 

3.1.3 Airworthiness Regulations 

The hydraulic component shall comply with 14 CFR Part 25 (for US certified aircraft) or the Certification Standards for 
Large Aeroplanes CS-25 (for European certified aircraft). 

The sections in these regulations that can be applied to hydraulic components are as follows: 

25.301 Loads 

25.303 Factor of safety 

25.581 Lightning protection 

25.603 Materials 

25.607 Fasteners 

25.613 Material strength properties and design values 

25.621 Casting values 

25.863 Flammable fluid fire protection 

25.899 Electrical bonding and protection against static electricity (CS 25 only) 

25.1183 Flammable fluid carrying components 

25.1301 Function and installation of equipment 
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25.1309 Equipment, systems and installations 

25.1353 Electrical equipment and installation* 

25.1431 Electronic equipment* 

25.1435 Hydraulic systems 

* Only if the component incorporates electrical elements (for example, motors, switches, etc.). 

The impact of these requirements on the design, manufacture and qualification of commercial aircraft hydraulic system 
components shall be referred to throughout this document. 

3.2 Qualification 

14 CFR Part 25/CS 25.1301 regulations state that each item of installed equipment shall be: 

a. Of a kind and design appropriate to its intended function 

b. Installed according to the limitations specified for that equipment 

c. Able to function correctly when installed 

In order to demonstrate compliance with this regulation, each hydraulic component shall be qualified in order to 
demonstrate that it will operate correctly within the functional and environmental limitations that are specified for it. 

3.3 Functional Requirements 

3.3.1 Design Operating Pressure 

The Procurement Specification shall state the applicable Design Operating Pressure (DOP) that will be applied to the 
various parts of the component, for example: 

a. System Pressure 

b. Return Pressure 

c. Reservoir Pressure 

NOTE: The DOP for the return pressure may be artificially high for stressing purposes only.  DOPs of 1000 psi 
(6895 kPa) or 1500 psi (10 342 kPa) have been specified in Procurement Specifications whereas the typical 
average return pressure may be 100 psi (690 kPa) or less. 

3.3.2 Fluid Temperature 

3.3.2.1 Rated Temperature 

The Procurement Specification shall state the rated temperature. 

3.3.2.2 Minimum Continuous Fluid Temperature  

A minimum continuous fluid temperature at the supply port of the component at which the component is expected to 
function may be specified in the Procurement Specification. 

3.3.3 Hydraulic Fluid  

The Procurement Specification shall specify the applicable hydraulic fluid. 
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3.3.4 Rated Flow Capacity 

The rated flow capacity shall be specified in the Procurement Specification or the applicable detail drawing. 

3.3.5 Pressure Drop at Rated Flow 

Each component should generally be designed to offer the minimum restriction to flow consistent with the other 
requirements of this specification.  The pressure drop at rated flow shall not exceed the values specified in the 
Procurement Specification or the applicable detail drawing. 

However, those components intended to provide restriction to flow shall be designed for specific range of pressure drop at 
rated flow as in the values specified in the Procurement Specification or the applicable detail drawing. 

3.3.6 Actuation above System Pressure 

Each component shall be designed to be capable of actuation or de-actuation under pressure equal to the thermal relief 
or the system relief maximum setting of the circuit in which they are installed.  There shall be no seizing or excessive 
force input. 

For electrically operated components, at the worst case operating temperature, neither the turn on voltage nor the turn on 
current shall exceed the maximum values specified in the Procurement Specification. 

3.4 Environmental Requirements 

14 CFR Part 25/CS 25.1435 (a)(5) requires all components to perform as intended under all environmental conditions for 
which the airplane is certificated. Therefore, each component shall be designed to operate under the environmental 
conditions specified below without: 

a. Any time limitation 

b. Any impairment of function or change of adjustment 

NOTES: 

1. Although RTCA/DO-160 is referred to throughout this document for environmental requirements, MIL-STD-810 may 
alternatively be used if approved by the procurement specification. 

2. Environmental conditions relating to temperature and pressure are defined in ARP210 and should be utilized by the 
Purchaser. 

The component shall be designed to comply with the following sections of RTCA/DO-160, unless otherwise specified in 
the Procurement Specification: 

a. Section 4 - Temperature and altitude - refer to 3.4.1 and 3.4.2 respectively. 

b. Section 5 - Temperature variation - the Procurement Specification shall specify the applicable category. 

c. Section 6 - Humidity - the Procurement Specification shall specify the applicable category. 

d. Section 7 - Operational shocks and crash safety - refer to 3.10.7. 

e. Section 8 - Vibration - refer to 3.10.6. 

f. Section 9 - Explosive atmosphere - refer to 3.6. 

g. Section 10 - Waterproofness - the Procurement Specification shall specify the applicable category. 
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h. Section 11 - Fluids susceptibility - the Procurement Specification shall identify the relevant fluids that have to be 
considered. 

i. Section 12 - Sand and dust - this requirement only applies if the component is subject to blowing sand and dust in the 
course of normal aircraft operations. 

j. Section 13 - Fungus resistance - the Procurement Specification shall specify the applicable category. 

k. Section 14 - Salt fog - this requirement only applies if the component is mounted in an unpressurized part of the 
aircraft. 

l. Section 24 - Icing - the Procurement Specification shall specify the applicable Category. 

3.4.1 Altitude 

The performance of each component should not be affected by change of altitude from sea level to the maximum altitude 
specified in the Procurement Specification or vice versa. 

3.4.2 Ambient Temperature 

The Procurement Specification shall state the minimum and maximum ambient operating and non-derangement 
temperatures. 

The following shall be noted in the Procurement Specification: 

a. Cold soak conditions that will occur when the aircraft is parked in very cold weather conditions or, during flight at high 
altitude, if the component is installed in an unpressurized zone 

b. Hot soak conditions that will occur when the aircraft is parked in very hot weather conditions or if the component is 
installed in a zone which is subject to local high ambient temperatures, for example, in an engine nacelle 

Typical ambient temperature ranges are: 

1. Operating temperature:  -65 °F (-54 °C) to +160 °F (+71 °C) 

2. Non-derangement temperature:  -80 °F (-62 °C) to +230 °F (110 °C) 

3.4.3 Combined Altitude and Humidity 

If the component contains sealed cavities, the design shall take into account the effect of the combination of the variation 
of the aircraft altitude and humidity in order to ensure that the cavity sealing arrangement is adequate and is in 
accordance with the aircraft operation.  The Procurement Specification shall provide the specific altitude/humidity 
combinations that are to be considered in the design. 

NOTE: The effectiveness of the design can be demonstrated by the successful completion of the icing test (refer 
to 6.7.10) 

3.5 Fire Resistance 

If the component is installed in an area that is subjected to engine fire conditions (for example, an engine driven pump), it 
shall be designed to comply with the 14 CFR Part 25/CS 25.863, 14 CFR Part 25/CS 25.1183 and 14 CFR Part 25/CS 
25.1435(b)(4) requirements.  The Procurement Specification shall state the flow rate and direction of flow through the 
component that will occur during engine fire conditions.  This is to enable the necessary precautions to be incorporated 
into the component in order for it to comply fully with these requirements. 
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3.6 Explosion Proofness 

The Procurement Specification shall state if the component is to be installed in an environment where the potential exists 
for explosions to occur.  The category for the environment shall be stated in accordance with the requirements of 
RTCA/DO-160, Section 9.  If it is determined that there is the possibility of an explosion, the component shall be suitably 
designed to minimize the possibility of this event occurring. 

3.7 Acoustic Fatigue 

The component shall not prematurely fail due to external noises as defined in the Procurement Specification. 

3.8 Installation Requirements 

3.8.1 General 

Each component shall be designed such that reverse or incorrect installation in the aircraft or sub-assembly cannot be 
made.  Means shall be provided to ensure that it is not possible to: 

a. Have the wrong tubes connected to it or reverse the component’s installation 

b. Install the wrong electrical wires to the component 

c. Connect the wrong cables or mechanisms to the component 

d. Equipment electrical connectors shall be located such that they are not positioned under hydraulic pipes, when the 
component is installed in the aircraft 

Ideally, the Supplier should work with the Purchaser’s installation team in order to achieve the optimum installation of the 
component.  The Purchaser should provide the Supplier with the relevant drawings in order to ensure compliance with 
this requirement.  For some components of a complex configuration, additional data should be provided in the 
Procurement Specification. 

3.8.2 Dimensions 

Dimensions and tolerances pertinent to the installation of the component in the aircraft shall be specified on the Supplier's 
installation drawing or in the Procurement Specification. 

3.8.3 Orientation 

Generally, each component shall meet the requirements of this specification and the Procurement Specification while 
mounted in any orientation.  However, if the component is specifically attitude susceptible, then the installation limitations 
shall be agreed upon between the Purchaser and the Supplier and it shall be stated on the component installation 
drawings. 

3.8.4 Ports 

Each port configuration shall be in accordance with AS1300 or AS5202 unless otherwise specified in the Procurement 
Specification.  The spacing of ports for connecting fittings shall be adequate for wrench clearance. 

3.8.5 Wrench Torque Loads 

The structural design of the ports and of the affected sections of each component shall withstand the application of torque 
2.5 times the maximum value specified in the Procurement Specification or AS33566, as applicable.  There shall be no 
permanent distortion or impairment of function. 
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3.9 Detail Requirements 

14 CFR Part 25/CS 25.603 requirement states that the materials and processes used in the manufacture of components 
shall be of high quality, suitable for the purpose and shall conform to the applicable specifications.  Materials conforming 
to the Supplier's material specifications may be used provided the specifications are acceptable to the Purchaser and 
contain provisions for adequate tests. 

The use of the Supplier's specifications shall not constitute the waiver of other applicable specifications.  The choice of 
materials and the assumed strength of the materials shall comply with 14 CFR Part 25/CS 25.613 regulations. 

3.9.1 Metals 

All metals shall be compatible with the fluid, temperature, function, service, and storage conditions to which the 
components will be exposed. 

Magnesium shall not be used. 

3.9.2 Corrosion Protection 

Metals which do not inherently possess corrosion resisting characteristics or are not submerged in hydraulic fluid shall be 
suitably protected, in accordance with the following sub-paragraphs, to resist corrosion which may result from such 
conditions as: 

a. Dissimilar metal combinations (reference MIL-STD-889) 

b. Moisture 

c. Salt spray 

d. High temperature 

Other metallic or non-metallic coatings or treatments may be used if acceptable to the Purchaser. 

The use of Cadmium should be minimized.  Environmental concerns shall be addressed when selecting the coatings. 

3.9.2.1 Ferrous Alloys 

Ferrous alloys requiring corrosion preventive treatment, and all copper alloys, except for parts having bearing surfaces, 
shall have an electro-deposited metallic coating selected from Table 1.  Tin, cadmium, and zinc plating may not be used 
for internal parts or on internal surfaces in contact with hydraulic fluid or exposed to its vapors and not where parts are 
subject to abrasion.  Where not indicated, the class and type are at the option of the manufacturer. 

Table 1 - Metallic coatings 

Coatings Specification 
Cadmium plating AMS-QQ-P-416, Type II, class 2 
Chromium plating AMS2406 
Electroless Nickel plating AMS2404, AMS2405, AMS2433 
Nickel plating AMS2403, AMS2423, AMS2424 
Silver plating AMS2410, AMS2411, AMS2412, AMS2413 
Tin plating AMS2409, ASTM B339, ASTM B545 
Zinc plating ASTM B633 
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