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0 A GUIDE FOR THE SELECTION OF 
QUICK-DISCONNECT COUPLINGS FOR AEROSPACE FLUID SYSTEMS 

1. pURPOSE: 

The purpose of this AIR is to gulde users in the proper selection of 
qulck-disconnect couplings for their specific applicatiori in fluid systems. 

2. 	PE: 

2.1 The factors lnvolved 1n the selectlon of a qulck-disconnect are grouped into 
the following classiflcations for the purpose of discussion: 

(a> Functional conslderations. 

(b) Weight considerations. 

(c) Environmental performance factors. 

(d) End fitting types. 

(e) Additional considerations. 

2.2 A quick-disconnect coupling as used in this AIR is one that can be rapidly 
and repetitively connected and disconnected without excessive fluid loss. 

2.3 The relative importance of the design factors depends upon the fluld medium 
of the particular system 1n whlch qulck-dlsconnect 1s to be used. The 
effect of the fluid media on each factor is discussed in thls report where 
applicable. 

3. RELATED DOCUMENTS: 

A list of related specifications and standards is attached as Appendix A of 
this document. The latest revision should be used. 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and fts app~icability and suitability for any particular use, including any patent infringement 

• 	arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 
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4. INTRODUCTION: 

Aerospace quick-disconnect coupling appilcations include three 
classificatlons of usage which dictate the relative importance of most design 
factors. The classificatlons of quick-disconnect usage are: ground support 
equipment, air vehicles, and space vehlcles. The level of required 
performance requlred generally increases 1n the same order of application. 

This report includes requlrements and considera~ions for quick-disconnect 
speclfication and design. Not all of them will apply to a particular 
coupling requirement. Their relative importance will vary with usage 
classification and fluid medla in a broad sense. Each application must then 
be examined by the user and manufacturer to obtain the optimum design. 

Weight and envelope dimensions are often the reason a specialized design is 
required. Designers are well aware of the economics of dead weight versus 
payload capaclty in aerospace vehicles. 

This also applies to ground support equipment when a hose must mate with a 
coupling half attached to the aerospace vehicle. In the latter case, the 
couping half must be as 11ght as possible wh11e performing to its specified 
requlrements. 

The relationship between design factors and fluid media is charted in 
Table 1. The table indicates whlch subsequent paragraphs should be reviewed 
for a particular appllcation. The final specification and design will depend 
on the level of performance required as dictated by the end use. 

5. FUNCTIONAL CONSIDERATIONS: 

5.1 General: 

5.1.1 Design factors vary according to #he spec1a11zed functional considerat9vns 
of the application. 

5.1.2 This section excludes discussion of environmental performance, which is 
required for product qualiflcation. See section 7. 

5.1.3 Topical points in each subsequent sectlon point out varlations due to 
specific functional cons9derations, including reliability and human 
eng9neering. 
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5.2 Connection and Disconnection Ty~es: 

5.2.1 Push-Pull: Push-Pull types are as foilows: 

Class "A" - Those which require axial motion to connect and disconnect. 

Class "B" - Those whlch require ax1a1 motion to connect plus rotational 
motlon to lock, and ax1a1 motion to disconnect. 

Class "C" - Those which require axial motion to connect, plus rotation to 
lock and unlock, and axlai motion to dlsconnect. 

5.2.2 Threaded: Threaded types are as follows: 

Class "A" - Those which employ a fast lead (multiple) thread to enable 
connectlon and dlsconnection wlth a minimum number of turns. 

Class "B" - Those•which employ a standard (straight lead) thread to enable 
connection and disconnection Nith a minlmum number of turns. 

5.2.3 Rack and Panel: 

5.2.3.1 The rack and panel design contains one or more couplings of which 
separate halves are installed on a rack and panel. The locking 
mechanism is independent of the coupling. 

5.2.4 Remotely Actuated: 

5.2.4.1 Remotely actuated designs are capabie of connection and dlsconnection by 
other means than direct manual actuation, but also may include manual 
actuation provisions. 	 . 

5.2.4.2 Typical classes of remotely actuated couplings are as follows: 

(a> Cartridge 	 (SQUIB) 

(b) Lanyard 

<c) Electric 

(d) Hydraulic 

(e) Pneumatic 

<f) ~Combination of any of the above types 
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5.2.5 	ecial: One type of coupling in this category 1s that whlch permits 
separate throttling or shutoff of the fluid without disengaging the 
coupli~g. This coupling requires axial motion to engage plus rotation to 
lock, and a separate motion to open and close the poppets, and to close 
the poppets, and rotation to unlock and axial mot9on to disengage. 	~ 

5.3 ~election Criterla: 

5.3.1 Adequate hand(s> clearance must be provlded for those coupling types which 
require manual connection and disconnection. 

5.3.2 Maximum allowable forces or torques, or both, required for connection and 
disconnectlon should be specified. <These are dependent on line and 
system pressure at connection.> 

5.3.3 Separatlon and connection forces must be considered in the rack and panel 
type. 	 ~ 

5.3.4 limits and types of power sources should be specified. 

5.4 Pressure Dro~: 

5.4.1 Low pressure drop is equated to increased dlameter or length, or both, 
and, therefore, greater envelope. Valving design is a function of 
pressure drop. 

5.5 Impuise/Surc~g Life: 

5.5.1 Impulse life is generally required for hydraulic service couplings. Where 
impulse is not a deslgn factor, peak system pressures or flow surges 
should be considered. 

5.5.2 Impulse 11fe varies with system temperature-pressure profiles, pressure 
rise rate and number of cycles. 

5.6 Connect Indication: 

5.6.1 Visual: Tape, paint, anodize two-tone <for example, strip of a secondary 
color, covered or uncovered) denotes a completely connec#ed coupling. 

5.6.2 Mechanical: Extendable pins or balls. 

5.6.2.1 The connection indicator(s> should be of such a nature that any false 
indication of complete connection will be precluded. 

5.6.3 Electrlcal Swltches: 

5.6.4 Combination: Electrical, visual, and mechanical type indicators may be 
used in combination. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r10

47
c

https://saenorm.com/api/?name=1c9a2aa4e4591d69c543cb7bb3fcdee8


Rev. 
AIR1047 C 	 ~~ 	Page 6 

5.7 Polarizing: Prevention of Cross Connection: 

5.7.1 Polarizing may be required where many lines of the same size attach in 
close proximity. 

5.7.2 Polarizing may be requlred to prevent mlxing of hypergolic fuels and their 
oxldizers. 	 , 

5.7.3 Polarizing may be required to prevent errors in line connection during 

component replacement. 

5.8 Pressure Cans: Pressure caps are usually required for ground servlce 
connections on hlgh pressure systems. They include secondary overall seals 
for reliab111ty, whlch is often necessary for reliability assurance 

aerospace applications. 

5.9 Dust Ca~, Dust Pluas: Dust caps and dust plugs protect coupling halves 
from contaminatlon ahen dlsconnected. They may use the same coupler 
mechanism as the coupling, or frictlon fit resilient material where 
allowable. Pressure caps, where used, may serve as dust caps. 

5.10 Flu1d Comnatibilitv: 

5.10.1 Fluid media, temperature, and system pressure governs the choice of 
sealing materials, lubricants, and the cholce of plastic or metallic 
parts, or both. 

5.10.2 The selectlon of ineta111c components, sealing materials, and lubricants 
is governed by fluid media and cleaning requlrements under ambient and 
system temperature and pressure conditions. 

5.11 Head Press~re (During Connect and 0lsconnect): 

5.13.1 Head pressure is a direct influence on both valve and coupler design. 

See 5.14. 

5.11.2 The need for balanced valving is dependent on head pressure, line size, 
coupler design freedom, and allowable connectlon force/torque. 

5.12 F1uid Loss at Disconnect: Minimum fluid loss is desirable with all liquid 
media. Fluid loss is more critical inside the vehicle, particularly with 

volatlle liquids. 

5.13 A1r Incluslon Durina Connection: Mlnimum air lnclusion during connection 
is desired, especially on hydraulic systems. 

5.14 Rellef Valvina: 

5.14.1 Relief valving is used to relieve pressure due to flu9d expansion in a 
closed system when the coupling halves are disconnected. A specia]ized 
type is actuated by the mating half and allows pressure decay 1n a closed 
system, with resulting small fluid loss, to permit connection. 
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5.14.2 Pressure release valves may be designed into a coupling to allow 
connection against a head pressure up to operating pressure. They are 
only usable in closed systems since fluid loss occurs during actuation. 
They are actuated by the mating half. 	 '. 

5.14.3 When pressure balanced valve couplings are used, pressure relief valves 
are not necessary to actuate release valves. 

5.14.4 Thermal relief valves are designed to allow a small amount of system 
fluid to escape to prevent excessive pressure build up in a closed system 
when the fluid is sub~ect to expansion. 

5.14.5 High flow"relief valves may be provided to prevent equipment damage in a 
hydraulic system which is closed due to coupling disconnect. 

5.14.6 High pressure relief valves may also be high flow relief valves. High 
flow relief valves generally require larger valving than do thermal or 

pressure relief valves. 

5.15 Leakage Connected/Disconnected: The specification of allowable leakage is 
usually classified as zero. Zero leakage is a misnomer. Leakage is 
quantitative and should be specified as the maximum allowable for a 
specific set of conditions. 

5.16 Misalignment During Connection: Specify required rnisalignment provisions 
to compensate for dimensiona] tolerances such as those entailed in 
connection of rack and panel assemblies. 

5.17 Side Load Performance: 

5.17.1 This requirement is dependent on the hose installation in a given 
application. The presence of side loading affects coupler design which 
in turn controls the allowable change in seal compresslon due to side 
loading. The condition must be specified when present in new 
applications since it limits coupler design freedom. 

5.17.2 Excessive side loads should be avoided. The presence and magnitude of 
side loads, because they affect coupling design, should be specified when 

they are unavoidable. 

5.18 Seals: 	 I 

5.18.1 Seal configuration should permit repeated connection and disconnection at 	I 

maximum allowable misalignment without seal damage. 

5.18.2 Seals should be adequately contained to preclude washout under high flow 
or surge conditions. 

5.18.3 Seals should be located so that they are not sub~ect to ready damage with 
the coupling disconnected. 
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6. I~EIGHT CONSIDERATIONS: 

6.1 General: 

6.1.1 Th1s section is a dlscussion of deslgn features that influence weight. 
The effect is often indirect because it relates to other factors which 
must also be present or absent 1n a set of deslgn requirements. 

6.1.2 A prlmary consideratlon in the design of alrcraft and space vehicles is 
the useful payload capabllity. Structure, accessories, powerplants, and 
hardware are all designed to perform their function wlth the minimum 
welght. The welght savings on each component 1s reflected in increased 
payload. Several design factors 1n quick disconnect design add weight to 
the product. Each factor which influences weight should be analyzed 
lndividually for~an application to determine its value with respect to 
weight. Design factors whlch lnfluence weight directly or lndirectly are 
noted 1n the flrst cotumn of F1g. 1. A more complete discussion of each 
factor may be found 1n the subsequent sectlons on Functional 
Conslderatlons, sectlon 5, and Environmental Performance Factors, 
sectlon 7. 

6.2 ~Coupler Desian: 

6.2.1 Threaded couplers are generally lighter than push-pull and quick turn 
couplers. 

6.2.2 Rack and panel integration may save welght on the total package. 

6.2.3 Remote actuation, where necessary, w111 add weight due to the additlonal 
mechanlsm. On ground service equlpment (GSE) applications, the mechanism 
may be lncorporated into the ground half at no penalty to the alrborne 
vehicle. 	 ~ 

6.2.4 Self-sealing couplings are generally heavier than non-self-sealing types. 

6.3 Pressure Dron: A coupling with excellent pressure drop performance will 
generally be iarger and heavier than a compact deslgn, which has more 
pressure drop resulting from envelope restric#ions. 

6.4 Imoulse L1fe: Hydraullc couplings with a high impulse life requirement will 
requlre heavier cross-sections than an optimum deslgn without this 
requlrement. 

6.5 Pressurg: The operating pressure range of a coupling directly affects the 
choice of materlal and wall thickness. 

6.6 Connect Indication: A mechanical or electrical method of indicating 
complete connectlon w111 add weight directly. Color coding in various forms 
would not affect weight. 

6.7 Polarizing Devlces: The addltion of a device to prevent cross-connection 
may add wetght as well as i~crease the envelope to accommodate the device. 
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6.8 Pressure Caps: Pressure caps which are attached to their respective 
coupling half and are carried on a vehicle will add weight. 	, 

6.9 Dust CaRs. Dust Plugs (see 6.8>: 	 '. 

6.10 Fluid Compatibili~: Fluid compatibility is a direct factor which 
influences the choice of basic metals and sealing materials. Fluid 
compatibility must include lubricant compatibility. 

6.11 Head Pressure: Connection and disconnection against a head pressure will 
affect the design requirements of valving. At higher pressures, the valves 
may have to be pressure balanced to allow connection without undue force or 
torque. It should be specifled whether one half or both halves are 
pressurized during connection and disconnection. 

6.12 Relief Valv9na: The addition of a relief valve may cause a slight increase 
9n weight. It should be noted that a close tolerance on relief pressure or 
high flow can result in a larger package and a more complex design. 

6.13 Functional Life: The number of connection cycles required of a coupling is 
an 9ndirect weight factor because it affects the sophlstication of the 
design. Material choice with respect to wear is also involved. 

6.14 Temperature Range: The fluid and amblent temperature range directly 
affects the cholce of material and wall thickness. 

6.15 Vibrat9on. Shock. Acceleration and ImQact: Resistance to the above 
environmental conditions dlrectly affects the choice of materials and wall 
thickness. 

6.16 ~orrosion: Reslstance to corroslve environments may dictate the use of 
special materials or protective coatings, or both, where it would not 
otherwise be required. 

7. ENVIRONMENTAL PERFORMANCE FACTORS: 

7.1 	n r 

7.1.i The factors discussed in this section are dependent on application and 
form the content of environmental testing for each new design. The 
primary purpose of this section is to review the established classes of 
performance and the range of values found in aerospace applications. 

7.1.2 Speclfications should reveal the range of values for both operating fluid 
medla and external ambient of temperature and pressure. 
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7.2 Pressure/Vacuum: 

7.2.1 Hydraul9c pressure classes of MIL-C-25427A are as follows: 

Class 600 - 600 psig operating 
Class 3000 - 3000 psig operating 

7.2.2 In practice, the pressure and vacuum requlrements may vary from a near 
perfect vacuum to 10 000 pslg in the disconnected mode. In the connected 
mode, the external pressure may range to 6000 ps1. If external pressure 
exceeds lnternal pressure in the dlsconnected mode, differential pressure 
forces must be consldered. 

7.3 Temnerature Ranpe: 

7.3.1 Temperature classes of MIL-H-8775 <hydraulics) and MIL-P-8564 (pneumatics) 
are: 

Type I 	-65 to 160°F 
Type II 	-65 to 275°F 

Temperature class of MIL-H-8890 (hydraulics) is: 

Type III -65 to 450°F 

7.3.2 The current state-of-the-art deal.s with temperatures from near absolute 
zero to over 2000°F. The limlt range of non-metallic seals 1s up to 
450°F. Metallic seals are needed above 450°F, except 1n very speclal 
appllcatlons. 

7.4 Vibration. Shock. Acceleratlon, Impact: The above requlrements are dlrectly 
related to the levels experienced by the vehicle appllcation. Standard test 
levels are speclfied in MIL-E-5272 and MIL-STD-810 and should be selected on 
the basls of system requirements. 

7.5 Nuclear or Gamma Radlatlon: The primary effect of radlation on couplings is 
on non-metalllc seals. Irradiation causes degradation, but specific levels 
can be met wlth certain materials. 

7.6 Numlditv: Most coupling materials ~ith the exception of the seals are not 
affected by humldlty. Under certain conditions of humidity and temperature, 
the functlon may be affected due to frost formation. This is applicable to 
cryogenlc systems. 

7.7 F L1[iqus  Reslstance: Most coupling materlals are not affected by fungus and 
w111 not support their growth. The use of fungus supporting materials is 
dlscouraged. 
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7.8 Corrosion: Consideration should be given to the environmental conditlons to 
be expected in service. Particular attention should be given to conditions 
which could cause the following: 	 , 

(a> General corroslve attack 

(b) Stress corroslon 

(c) Intergranular corrosion 

(d) Embrittlement 

(e) Galvanic corrosion - 

(f) Other types of corrosive action 

8. END FITTING TYPES: 	 ~ 

8.1 The following is a list of various end configurations which are used for the 
installation of coupling halves: 

8.1.1 Standard: 

(a) Flared per MS33656 and MS33657 

(b) Precision flared per MS24385 and MS24386 

(c) Flareless per MS33514 and MS33515 

(d> Flanged per MS24335 

(e) Boss per MS33649 

(f> Dynamic beam per MIL-F-85421 

8.1.2 

	

	ecial: Couplings can accommodate special end configurations but their 
use should be avoided in the interest of standardization. Procuring 

activity may specify desired fitting. 

9. ADDITIONAL CONSIDERATIONS: 

9.l 	Installatlon: 

9.1.1 Factors to be consldered in the installation of a coupling are: 

<a) Accessibility to determine that the coupling is properly engaged. 

(b) Clearance from ad~acent ob~ects for operation. 

(c) Elbows, tees, and various fittings to reduce side load. 

~ 

	
(d) Tf~e need for provisions to prevent hose kinking. 

(e> Possibillty of lncorrect connection (for example, pressure to return>. 
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9.2 Interchangeab111tv: 

9.2.1 There 1s no interchangeability between different manufacturers' coupling 
halves, except where a milltary detall design exists for that speciflc 
coupling half. 

9.2.2 Interchangeabllity 1s achleved between different manufacturers' complete 
coupling assemblles only where thelr respective a'ssemblies are designed to 
meet the same performance requlrements. 

9.3 Cleanlna: Cleaning consideratlons are as follows: 

(a) Cleanliness levels are directly related to system requirements. In 
addltion~ the .user should specify the particular cleanliness level 
requlred. 

(b) The user should specify what lubricants are compatible with fluids and 
materials. 	~ 

(c> Conslder wear and fluld contamination after acceptance testing. 

9.4 Identificatlon: The part(s> should be indlvidually and permanently 
ldentified. 

9.5 Malntalnab111ty and Rellabilltx: Maintainabillty and reliability 
conslderatlons are as follows: 

(a) Care should be taken that no misconnectlon can occur which would permit 
valves to remaln closed even though the coupling appears to be 
connected. 

(b> Special tools should be avoided except where accessibillty and force 
requirements dlctate their usage. 

(c) Replacement of any lnternal parts of the coupling should conform with 
the supplier's instructions. 

9.6 Cost: Cost consideratlons are as follows: 

Qu1ck disconnect couplings should be selected with full consideration for 
slmpliclty of deslgn, reliability, and conslderations for the effects of 
high levels of cleanliness. 

PREPARED BY SUBCOMMITTEE G-3A, 	 ' 
AEROSPACE COUPLINGS 
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APPENDIX A 

SPECIFICATIONS AND STANDARDS RELATING TO OUICK-DISCONNECT COUPLINGS , 

Procurement Sqecification 	 Related Standard 	 A~nlication Pressure 

SAE ARP1709 Coupling 	 Hydraulics 	Med. Nigh 
Assembly, Hydraulic, 
Self-Sealing, Quick- 
Disconnect 

SAE ARP4157, Coupling 
Assemblies, Hydraulic, 
Self-Sealing, Quick- 
Disconnect 

MIL-C-62005 Coupling 	MS35746 Coupling Automotive 
Automotive Air Brake 	A1r Brake L1nes 
Lines: Quick Disconnect 

None 	 MS21957 Couplings Quick 
Disconnect Air Connection, 
Bulkhead Fltting End 1/2 
Tube Size 

Hydraulics 	5000 and 
8000 psi 

Ajr 	 Low 

Air 
	

Low 

MIL-C-19179 Coupling 
Assembly Qu1ck Disconnect 
Fuel 

MIL-C-251b2 Coupling 
Reception Flight Pressure 
Refueling, Type MA-2 

MIL-A-25676 Adapter, 
Pressure Lubrlcating, Oil 
Servicing Aircraft 

MS26549 Nipple Qu1ck D1s- 
connect 2-1/2 inch Pressure 
Fuel Servicing, Flange Type 

MS26550 Coupiing Quick 
Disconnect 2-1/2 inch 
Pressure Fuel Servicing 
Nozzle to Hose 

MS26552 Nlpple, Quick 
Disconnect 2-1/2 inch 
Pressure Fuel Servicing 
Open Flow, Wrenching Type 

MS24355 Coupling Reception 
Type MA-2, Flight Pressure 
Refueling Assembly of 

MS24476 Adapter Pressure 
Lubricating 011 Servicing 
Ai rcraft 

MS24480 Cap, Lubrication 
Fitting, Protective, 
Pressure Servic~ng Adapter 

Fue] 
	

Low 

Fuel 
	

Low 

Fuel 
	

Low 

Fuel 
	

Low 

Oi 1 
	

Low 
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APPENDIX A (Continued) 

Retated Standard 	 ~~,alicatlon Pressure 

MS24475 Nozzle, Pressure 	Oii 	 Low 
Lubricating Oil Servicing, 
Locking 	 ~ 

MS27019 Coupling Assembly, 	Fuel 	 Low 
Quick Oisconnect, Cam- 
Locking Type 

MS27020 Coupling Nalf, 	 Fuel 	 Low 
Quick Dlsconnect, Cam- 
Locking Type, Male Internal 
Pipe Thread, Type I 

MS27021 Coupling Half Quick 	Fuel 	 Low 
Disconnect, Cam-Locking 
Type, Male, Hose Shank, 
Type II 

MS27022 Coupling Nalf, Quick 	Fuel 	 Low 
Disconnect Cam-Locking 
Type, Male,,External Pipe 
Thread, Type III 

MS27023 Coupling Half, Quick 	Fuel 	 Low 
Disconnect Cam-Locking 
Type, Male, Flanged, 
Type IV 

MS27024 Coupling Half, Quick 	Fuel 	 Low 

Dlsconnect Cam-Locking Type, 
Female, Internal Pipe Thread, 
Type V 

MS27025 Coupling Half, Quick 	Fuel 	 Low 
Disconnect, Cam-Locking 
Type, Female, Hose Shank, 
Type VI 

MS27026 Coupling Half, Quick 	Fuel 	 Low 
Disconnect Cam-Locking Type, 
Female, External Pipe Thread, 
Type VII 

MS27027 Coupling Half, Quick 	Fuel 	 Low 

Disconnect Cam-Locking Type, 
Female, Flanged, Type VIII 

MIL-N-25677 Nozzle, 
Pressure Lubrlcating, 091 
Servlcing, Locking 

MIL-C-27487 Coupling 
Halves, Quick Disconnect, 
Cam-Locking Type 
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