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1. SCOPE 

This SAE Aerospace Standard (AS) defines the requirements for air cycle air conditioning systems used on military air 
vehicles for cooling, heating, ventilation, and moisture and contamination control. General recommendations for an air 
conditioning system, which may include an air cycle system as a cooling source, are included in MIL-E-18927E and JSSG-
2009. 

Air cycle air conditioning systems include those components which condition high temperature and high pressure air for 
delivery to occupied and equipment compartments and to electrical and electronic equipment. This document is applicable 
to open and closed loop air cycle systems. Definitions are contained in Section 5 of this document. 

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.  

AMS-H-6875 Heat Treatment of Steel Raw Materials 

AMS2175 Castings, Classification and Inspection of 

AIR1826 Acoustical Considerations for Aircraft Environmental Control System Design 

ARP699 High Temperature Pneumatic Duct Systems for Aircraft 

ARP780 Environmental Systems Schematic Symbols 

AS4395 Fitting End, Flared, Tube Connection, Design Standard 

AS4396 Fitting End, Bulkhead, Flared, Tube Connection, Design Standard 

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

AS8879 Screw Threads - UNJ Profile, Inch Controlled Radius Root with Increased Minor Diameter 

AS71051 Pipe Threads, Taper, Aeronautical National Form, Symbol ANPT - Design and Inspection Standard 

2.1.2 U.S. Department of Defense Publications 

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

JSSG-2009   Air Vehicle Subsystems 

MIL-A-8625 Anodic Coatings, for Aluminum and Aluminum Alloys 

MIL-DTL-5002      Surface Treatments Inorganic Coatings 

MIL-DTL-5541 Chemical Conversion Coatings on Aluminum Alloys 
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MIL-DTL-8834 Detail Specification: Switches, Toggle, Positive Break, General Specification for 

MIL-E-18927 Environmental Control Systems, Aircraft, General Requirements for 

MIL-HDBK-310   Global Climatic Data for Developing Military Products 

MIL-HDBK-831   Military Handbook: Preparation of Test Reports 

MIL-I-8500 Interchangeability and Replaceability of Component Parts for Aircraft and Missiles 

MIL-S-7742 Screw Threads, Standard, Optimum Selected Series, General Specification for 

MIL-STD-130 Identification Marking of U.S. Military Property 

MIL-STD-461 Electromagnetic Emission and Susceptibility Requirements for the Control of Electromagnetic 
Interference 

MIL-STD-704 Aircraft Electric Power Characteristics 

MIL-STD-810 Environmental Test Methods and Engineering Guidelines 

MIL-STD-882 System Safety Program Requirements 

MIL-STD-889 Dissimilar Metals 

MIL-STD-1472 Human Engineering Design Criteria for Military Systems, Equipment and Facilities 

MIL-STD-1474   Noise Limits 

MIL-STD-1568   Materials and Processes for Corrosion Prevention and Control in Aerospace Weapon Systems 

MIL-STD-1587   Materials and Processes Requirements for Air Force Weapon Systems 

MIL-STD-7179 Finishes, Coatings, and Sealants for the Protection of Aerospace Weapon System 

MIL-STD-31000 Technical Data Packages (TDP) 

2.1.3 AWS Publications 

Available from American Welding Society, 8669 NW 36 Street, #130, Miami, FL 33166-6672, Tel: 1-800-443-9353 or 
305-443-9353, www.aws.org.  

AWS C3.4  Specification for Torch Brazing 

AWS C3.5  Specifications for Induction Brazing 

AWS C3.6  Specification for Furnace Brazing 

AWS C3.7  Specification for Aluminum Brazing 

AWS D17.1   Specification for Fusion Welding for Aerospace Applications 
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2.1.4 NAS Publications 

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

NASM33540   Safety Wiring and Cotter Pinning, General Practice for 

2.1.5 Other Publications 

High Temperature Properties. (2019). The Stainless Steel Information Center, Specialty Steel Industry of North America. 
3050 K Street, N.W., Washington, DC 20007, Tel 1-202-342-8630. http://www.ssina.com/composition/temperature.html. 

B313-2018. Process Piping. (2018). ANSI/ASME B 31.3.  American Society of Mechanical Engineers. Two Park Avenue, 
Tel, 1-973-882-1170, New York, NY. https://www.asme.org/products/codes-standards/b313-2018-process-piping. ISBN 
9780791872260. 

2.2 Definitions 

AIR CYCLE MACHINE: An air cycle machine is either a turbine-fan assembly, turbine-compressor assembly, or 
turbine-fan-compressor assembly. In addition, air cycle machines may also have multiple turbines. 

AIR VEHICLE: An air vehicle is any object that by virtue of lift obtained by its own buoyancy in air, or by the dynamic reaction 
of air over and around its surfaces, or by its reaction to a jet stream, goes through the air as a carrier of something. 

COALESCER: A coalescer is a device used in a water separator to cause the small diameter water particles (submicronic) 
entering the separator from the expansion turbine to be combined (coalesced) into particles large enough to be affected by 
centrifugal forces. 

CONTRACTOR: The contractor is the supplier of the air vehicle. 

CRITICAL MATERIAL: A critical material is any raw or partially-processed material essential in a national emergency and 
not expected to be available in quantity, quality, or time to meet requirements unless stockpiling action is taken. 

DETAIL SPECIFICATION: A detail specification is the contractor prepared procurement specification for the air cycle air 
conditioning system. 

ENTRAINED MOISTURE: Entrained moisture is water which is carried along in the air as liquid water. 

HEAT EXCHANGERS: Heat exchangers which are a part of the air cycle air conditioning system are precoolers, primary, 
secondary, intercoolers, regenerative, and evaporative. Heat exchangers are a device which transfers heat from one 
medium to another without mixing of the media. 

LOGISTICS CRITICAL COMPONENT: Logistics critical components are those items which are selected for multiple source 
procurement. 

MANUFACTURER: The manufacturer is the supplier of system components to the contractor. 

MAXIMUM NORMAL OPERATING SPEED: Maximum normal operating speed is defined as the highest speed obtained by 
a piece of rotating equipment under the most severe operational condition without any failures of components which affect 
rotational speed of the component. 

NONOPERATING COMPONENTS: Nonoperating components are those items such as heat exchangers and ducting which 
do not contain moving parts or electronics. 

OPERATING COMPONENTS: Operating components are those items which contain moving parts and/or electronics. 

PROCURING ACTIVITY: The procuring activity is the Department of Defense agency which is procuring the air vehicle. 
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3. RECOMMENDED REQUIREMENTS 

This section contains recommended requirements for inclusion in Section 3 of a detail specification prepared for 
procurement of air cycle air conditioning systems for use on new or retrofit on existing military aircraft.  

3.1 System Definition 

This paragraph should contain a comprehensive definition of the system to be developed. A functional schematic drawing 
and identification of major components shall be included. Use ARP780 as a guide in the preparation of the schematic 
drawing. 

3.2 Characteristics 

3.2.1 Performance 

The system shall provide air at the flow rates, temperatures, pressures, and moisture and contaminant levels necessary to 
meet the environmental control and environmental protection performance requirements specified in the detail specification. 
The detail specification shall define the following operational conditions, where applicable, throughout the ground and flight 
operating envelope of the air vehicle: 

a. Temperature, pressure, humidity, and level of contaminants of bleed air, ram air, or compressed ram air at the inlet to 
the system. 

b. Temperature and pressure of the compartment where the system is installed. 

c. Occupied and equipment compartment pressure schedules. 

d. Heat sink inlet temperature, pressure, flow rate, and maximum allowable heat input. 

e. Minimum air flows required for all operating conditions.  

f. Supply air distribution ducting and heat sink system pressure drop and flow rate. 

g. Allowable quantity of occupied and equipment compartment air to be recirculated. 

h. Maximum allowable engine horsepower and bleed air extraction. 

i. Maximum allowable electrical power. 

j. Maximum pressure at the heat sink inlet to avoid wind-milling when on flight and pack off condition. 

k. Pack water removal efficiency. 

l. Pack internal temperature limitations, such as maximum temperature at the compressor outlet; minimum temperature 
at the water separation inlet. 

m. Heat exchangers coatings cure temperature. 

n. Maximum percentage of heat exchangers inlet area blockage that the air cycle machine fan can withstand without stall. 

3.2.1.1 Useful Life 

The nonoperating components of the system shall be designed to have a life equal to or greater than that of the air vehicle 
on which the system is to be installed. The useful life of the operating components of the system shall be as specified in the 
detail specification. Throughout the useful life, component overhaul is permissible provided the component can be 
overhauled economically. 
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3.2.1.2 Endurance Life 

Components which cannot be overhauled economically shall have an endurance life equal to or greater than the useful life. 
Recommended minimum endurance life for system components which can be overhauled is shown in Table 1: 

Table 1 - Endurance life 

 

In addition, endurance tests as specified in Section 4 shall be conducted to show that the system components comply with 
design requirements. The number of endurance test cycles for system components of missile and all other applications shall 
be reduced as defined in the detail specification. 

3.2.1.3 Contamination 

Air contamination levels within occupied compartments as a result of system operation shall not exceed exposure limits 
established in the detail specification. 

3.2.1.4 Noise Level 

Noise levels within occupied compartments as a result of system operation shall conform to the requirements of the detail 
specification, which may have varying requirements for different operating modes. Use AIR1826 as a guide for reducing 
system noise levels. Use MIL-STD-1474 as a guide for establishing allowable noise levels. 

3.2.1.5 Leakage 

Internal and external leakage rates for all system components shall not exceed the values specified in the detail 
specification. System performance requirements shall be met at maximum allowable leakage rates. 

3.2.1.6 Equipment Warmup Time 

The system shall be capable of operating at full capacity within 60 seconds of initial operation after soaking in the ambient 
temperature extremes outlined in 3.2.5. 

3.2.2 Physical Characteristics 

3.2.2.1 Weight 

The weight of the system shall not exceed the maximum allowable weight specified in the detail specification. 

3.2.2.2 Size and Configuration 

The size and configuration of the system and its components and assemblies shall be in accordance with the detail 
specification. Where desirable, the complete system or a major portion thereof shall be preassembled into a compact 
package; however, system configuration shall be compatible with service and repair requirements while installed in the air 
vehicle. 
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3.2.2.3 Handling Provisions 

Preassembled packages and components whose weight exceeds the lifting capability of one person as defined by 
MIL-STD-1472 shall have provisions for the use of handling aids to enable lifting the assembly or component into and out 
of the air vehicle and for placing the assembly or component on the ground. These provisions shall not in any way hinder 
the use of the normal mounting points. 

3.2.2.4 Flange Orientation 

To facilitate assembly, the system shall be designed to provide for freedom in the relative orientation of inlet and discharge 
flange planes consistent with the overall design philosophy of the aircraft. Detail requirements will be specified in the detail 
specification. 

3.2.2.5 Mounting 

The system mounting provisions shall be such that structural loads are not reacted at the duct connections and stress is 
not induced into system components when installed in the air vehicle. Mounting provisions shall be capable of withstanding 
the inertia and thermal loads as specified in the detail specification. The system shall have provisions for mounting to the 
air vehicle as required by the detail specification. 

3.2.2.6 Structural Integrity 

3.2.2.6.1 Proof Pressure 

Unless otherwise specified in the detail specification, all system components which are exposed to positive or negative 
pressure shall withstand, without permanent deformation, a proof pressure equal to the greater of the following [ARP699]: 

a. 1.5 times the gage pressure with the component at the associated temperature for the most adverse pressure and 
temperature condition that occurs during normal operation. 

b. 1.1 times the gage pressure with the component at the associated temperature for the most adverse pressure and 
temperature condition that occurs in the event of failure of a pressure or temperature control device. 

3.2.2.6.2 Burst Pressure 

Unless otherwise specified in the detail specification, all system components which are exposed to positive or negative 
pressure shall withstand, without rupture a burst pressure equal to the greater of the following [ARP699]: 

a. 2.5 times the gage pressure with the component at the associated temperature for most adverse pressure and 
temperature condition that occurs during normal operation. 

b. 1.5 times the gage pressure with the component at the associated temperature for the most adverse pressure and 
temperature condition that occurs in the event of failure of a pressure or temperature control device. 

3.2.2.6.3 Rotating Equipment Containment 

The housing and scrolls of all rotating machinery of the system shall completely contain blade failures and all fragments 
from: 

a. Fused drive rotor failures (including tri-hub burst) at the maximum speed and temperature associated with this speed. 

b. Nonfused drive rotor failures (including tri-hub burst) at the maximum speed that can result from any failure inducing 
condition or 135% of the maximum normal speed, whichever is greater, at the temperature associated with the speed. 

c. Driven rotor and thrust disk failures (including tri-hub burst) at maximum speed that can result from "a" or "b" above at 
the temperature associated with this speed. Driven rotors shall not burst at speeds lower than the drive rotors burst 
speed. 
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Containment means that fragments may penetrate the containing housing but shall not pass through the housing. Particles 
or parts resulting from a failure and passing through inlet or outlet ports of the assembly shall be contained by the adjoining 
ducting. 

3.2.2.7 Service and Access 

System components and preassembled packages shall have easy accessibility, serviceability, maintainability, and 
component replaceability. Meters, nameplates, fluid level indicators, and gages shall be located to permit reading without 
the use of a mirror or other aid. Some OEM permit the use of a mirror or other device to view the nameplate. Components 
requiring servicing prior to removal for overhaul shall be easily accessible for periodic inspection, servicing, trouble 
diagnosis, testing, and replacement. It shall be possible to remove and replace individual system components which require 
periodic removal for overhaul, servicing, or replacement without removing any other component except where not practical. 
Items which require removal shall be designed for quick and easy removal and replacement. Provisions shall be made for 
easy separation of the air cycle machine from an attached heat exchanger, if necessary, and from other accessories and 
interconnecting ducting. Expendable coolant tanks shall have a readily accessible fill port and overboard drain. Water 
separators which have coalescers shall be designed such that coalescers can be readily replaced and/or serviced. 
Components which have an oil lubrication system shall be designed to permit easy lubricant replenishment while the 
component is installed in the air vehicle. 

3.2.2.8 Electrical Requirements 

All electrical equipment associated with the system shall be in accordance with the detail specification. All electrical 
components shall not cause ignition when surrounded by an explosive atmosphere. The electrical equipment shall be 
designed to operate with power in accordance with MIL-STD-704. 

3.2.2.9 Lubrication 

Lubrication for all system components shall be in accordance with the detail specification. All lubrication filler caps and drain 
plugs shall be positive, self-locking devices and shall be attached with a chain or equivalent device. 

3.2.3 Reliability 

The mean-time-between-failures (MTBF) for the system and components thereof shall be equal to or greater than the value 
necessary for achievement of the required reliability of the air vehicle. The system and individual components shall meet 
the MTBF requirements specified for the system and components in the detail specification. Failure is defined as any 
malfunction which causes performance degradation outside the limits defined herein. 

3.2.4 Maintainability 

The quantitative maintainability requirements (e.g., mean-time-to-repair, maintenance manhours per operating hours, etc.) 
shall be as specified in the detail specification. These requirements shall be based on the values necessary for achieving 
overall air vehicle maintainability requirements. Diagnostics requirements shall be in accordance with the detail specification. 

3.2.5 Environmental Conditions 

The system shall provide the required performance during all flight speeds; altitudes and attitudes; rapidly changing 
altitudes, attitudes, and airspeeds; extremes of engine operation; extremes of vibration; extremes and rapid changes of 
pressurized compartment pressure altitudes; extremes of temperature; and accelerations which may be encountered during 
takeoff, flight, landing, or servicing of the air vehicle and during all ground operations. The system shall provide the required 
performance during and after exposure to the following environmental conditions, and possible combinations thereof, 
encountered in ground and airborne operations: 

a. Temperature: External and internal temperatures, and the rates of change, that result from operation throughout the 
range of ground and flight temperature extremes defined by the detail specification. 

b. Pressure: Pressure altitudes from 1300 feet (396 m) below sea level to the operational ceiling altitude of the air vehicle 
and rates of pressure change as specified in the detail specification. 

c. Humidity: During flight and ground operation, specific humidity throughout the range defined by the detail specification. 
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d. Salt Atmosphere: The system shall withstand, in both operating and nonoperating conditions, exposure to salt-sea 

atmosphere without impairment of service life or operating characteristics. 

e. Dust: External dust conditions and internal air containing dust as defined in the detail specification or use MIL-HDBK-310 
as guidance for defining external dust conditions if not available in the detail specification. 

f. Fungus: The system shall withstand, in both operating and nonoperating conditions, exposure to fungus growth as 
encountered in tropical climates without impairment of service life or operating characteristics. 

g. Acceleration: Acceleration levels specified in the detail specification. 

h. Vibration: Vibration conditions specified in the detail specification. 

i. Shock: Basic design shock conditions specified in the detail specification. 

j. Acoustical Noise: Maximum noise level to which components are exposed as defined in the detail specification. 

3.2.5.1 Storage 

The system shall be capable of satisfactory operation after storage in the conditions as specified in the detail specification. 

3.2.6 Transportability 

Transportability of the system components shall comply with the requirements specified in the detail specification. 

3.3 Design and Construction 

3.3.1 Materials, Parts, and Processes 

Materials, parts, and processes used in the system shall conform to government specifications wherever government 
specifications for such materials, parts, or processes exist and are suitable for the service indicated. In cases where 
government specifications cannot be used, contractor specifications must be approved by the procuring activity. The use of 
contractor's specifications will not constitute waiver of government inspection. 

3.3.1.1 Materials 

Materials selection shall be made using MIL-STD-1587 for guidance, and corrosion control established using MIL-STD-1568 
for guidance. 

3.3.1.1.1 Magnesium and Magnesium Alloys 

Magnesium and magnesium alloys shall not be used in any components of the system unless allowed by the detail 
specification. 

3.3.1.1.2 Corrosion-Resisting Steels 

The following limitations shall be followed in corrosion-resisting steel applications unless deviations are specifically 
approved by the procuring activity: 

a. Unstabilized austenitic steels shall not be used above 700 °F (371 °C). 

b. Austenitic (300 series) stainless steels can be hardened by cold working, but not by heat treatment. Table 2 provides 
generally accepted service temperatures for austentic and martensitic sheet.cold-rolled stainless steel shall not be used 
at a temperature of more than 50 °F (28 °C) below the recovery temperature. 
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Table 2 - Generally accepted service temperatures 

Material Intermittent Service Temperature Continuous Service Temperature 

Austenitic     

304 1600 °F (870 °C) 1700 °F (925 °C) 

316 1600 °F (870 °C) 1700 °F (925 °C) 

309 1800 °F (980 °C) 2000 °F (1095 °C) 

310 1900 °F (1035 °C) 2100 °F (1150 °C) 

Martensitic     

410 1500 °F (815 °C) 1300 °F (705 °C) 

420 1350 °F (735 °C) 1150 °F (620 °C) 

Ferritic     

430 1600 °F (870 °C) 1500 °F (815 °C) 

It may seem to be illogical that the "continuous" service temperature would be higher than the "intermittent" service temperature for the 300 series 
grades. The answer is that intermittent service involves "thermal cycling", which can cause the high temperature scale formed to crack and spall. This 
occurs because of the difference in the coefficient of expansion between the stainless metal and the scale. As a result of this scaling and cracking, there 
is a greater deterioration of the surface than will occur if the temperature is continuous. Therefore, the suggested intermittent service temperatures are 
lower. This is not the case for the 400 series (both ferritic and martensitic grades). The reason for this is not known (High Temperature Properties, 2019). 

Table 2 and its footnote are used with permission of “The Stainless Steel Information Center.” 

c. Precipitation hardenable stainless steels shall not be used above 750 °F (399 °C). 

3.3.1.1.3 Titanium and Titanium Alloys 

Titanium and titanium-based alloys may be used in applications where their use is justified in terms of weight savings, 
improved performance, improved serviceability, and demonstrated adequacy of manufacturing methods. 

3.3.1.1.4 Cadmium-Plated Materials 

Cadmium-plated materials shall not be used except for standard parts (nuts and bolts, subject to approval by procurement 
authority) and shall not be utilized in locations where the temperature may exceed 450 °F (232 °C) or where exposure to 
fuel is possible. Cadmium plating has been recognized an environmental/health hazard. 

3.3.1.1.5 Neoprene 

Neoprene shall not be used in locations where the temperature may exceed 250 °F (121 °C) or where exposure to silicate 
ester or polyalphaolefin coolant fluid is possible. 

3.3.1.1.6 Nickel 

Use of nickel for heat exchanger fin material in applications which may be exposed to salt or sulfur-containing atmospheres, 
requires approval of the procuring activity. 

3.3.1.1.7 Critical Materials 

Critical materials shall not be used unless approved by the procuring activity. 
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3.3.1.1.8 Organic Materials 

Materials that are nutrients for fungi shall not be used where it is practical to avoid them, unless approved by the procuring 
activity. Where used, they shall be treated with a suitable fungicidal agent or otherwise protected. 

3.3.1.1.9 Corrosion-Promoting Materials 

Materials which might deteriorate into corrosion-promoting products shall not be used. 

3.3.1.1.10 Protective Treatment 

When materials are used in the system that are subject to deterioration when exposed to the environmental conditions 
specified herein, they shall be protected against such deterioration in a manner that will in no way prevent compliance with 
the requirements herein. The use of any protective coating that will crack, chip, or scale with age or extremes of climatic 
and environmental conditions, shall be avoided. 

3.3.1.2 Parts 

3.3.1.2.1 Standard and Commercial Parts 

Standard parts (MS or AN) such as screws, bolts, nuts, etc., shall be identified on drawings by their part numbers. 
Commercial utility parts may be used provided they possess suitable properties, conform to all requirements herein, and 
are replaceable by the standard parts (MS and AN) without alteration, and provided the corresponding standard part 
numbers are referenced in the parts list. In the event there is no suitable corresponding standard part in effect, commercial 
parts may be used provided they conform to all requirements herein. 

3.3.1.2.2 Fasteners 

Standard and conventional methods of joining shall be given first consideration. Fasteners used in applications affecting 
safety of flight shall have a dual locking device to prevent their loss. Attention shall be given to use of fasteners which have 
a proven service life. Corrosion-resistant threaded steel fasteners shall be used for all clamps, connectors, and structural 
applications which are exposed to temperatures in excess of 450 °F (232 °C). 

3.3.1.2.3 Bosses 

Fluid, including air, connection bosses shall conform to AS5202. Bosses shall be made deep enough or shall incorporate 
fitting stops to prevent damage to the internal mechanism or the blocking of passages when fittings are screwed into the 
bosses. Bosses should be large enough to permit thread insert thread repair. 

3.3.1.2.4 Tube Connectors 

Any externally threaded tube connection shall conform to AS4395 and AS4396. 

3.3.1.2.5 Threads 

All threads shall be class 3 in accordance with AS8879 or MIL-S-7742. Tapered pipe threads shall not be used except for 
permanent closures or where temperatures exceed 275 °F (135 °C). Tapered pipe threads shall be in accordance with 
AS71051 and shall not be used in materials/bosses subject to stress corrosion. 

3.3.1.2.6 Synthetic Rubber Parts 

Elastomeric components shall be fabricated from materials having maximum practicable ozone and aging resistance 
consistent with performance requirements and applicable specifications. Synthetic materials that will limit the storage life of 
the equipment shall not be used without specific approval by the procuring activity. 

3.3.1.2.7 Safetying 

Where practicable, threaded parts, such as nuts and bolts, shall be safetied in accordance with NASM33540. Other means 
of safety shall be subject to approval by the procuring activity. 
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3.3.1.2.8 Pins 

Spring pins, roll pins, and groove pins shall not be used unless approved by the procuring activity. Taper pins shall not be 
used as mechanical fasteners unless retained by nuts. 

3.3.1.2.9 Snap Rings 

Snap rings shall not be used in any application where improper installation or dislocation of the ring could cause failure or 
malfunction of a component or subsystem or where the accumulation of tolerances could allow destructive end play or 
looseness. If snap rings are used, they should be installed and removed with standard pin-type pliers whenever possible. 
Snap rings shall not be used where they carry structural loads or are not positively retained. 

3.3.1.2.10 Castings 

Castings shall be controlled and inspected in accordance with AMS2175. 

3.3.1.2.11 Inspection Seals 

A seal must be provided at each strategic location to indicate if disassembly has been made after inspection. The vendor 
shall determine the locations for the seal placement. These seals shall be located on all sensing line connections and control 
linkages, as practicable. 

3.3.1.3 Processes 

3.3.1.3.1 Aluminum Alloys 

Aluminum alloys shall be protected to resist corrosion and wear in accordance with MIL-A-8625 except that protection in 
accordance with MIL-DTL-5541 may be used where design conditions permit. 

3.3.1.3.2 Steel 

Steel shall be of the corrosion resistant type or shall be suitably protected to resist corrosion. Steel and steel alloys shall be 
heat treated in accordance with the applicable provisions of AMS-H-6875. 

3.3.1.3.3 Passivation 

Corrosion resistant alloy parts shall be passivated in accordance with MIL-DTL-5002 or other similar passivation 
specification. Where passivation of final assemblies will result in entrapment of acids, the passivation may be accomplished 
on subassemblies. Where passivation of subassemblies will result in entrapment of acids, the passivation may be 
accomplished after any forming. 

3.3.1.3.4 Cold Stabilization 

Close fitting sliding steel parts shall be cold stabilized in accordance with AMS-H-6875 to reduce warpage tendencies. 

3.3.1.3.5 Welding and Brazing 

Welding shall be in accordance with AWS D17.1, and brazing shall be in accordance with AWS C3.4 Specification for Torch 
Brazing, AWS C3.5 Specification for Induction Brazing, AWS C3.6 Specification for Furnace Brazing, and AWS C3.7 
Specification for Aluminum Brazing. 

3.3.1.3.6 System Surface Finishes 

The system surfaces shall be finished with applicable materials and corrosion protective systems selected in accordance 
with MIL-STD-7179. 
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