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TABLE 1 - Factors to be Considered in Quick Disconnect Specification
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SCOPE:

The factors involved in the selection of a quick-disconnect are grouped into the following classifications
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and disconnecte
The relative impq
in which quick-di
report where app

Purpose:

The purpose o
their specific a

RELATED DOCU

A list of related specifications and standards is attached as Appendix A of this docun

revision should kb

FUNCTIONAL C

General:

.1 Design facto

2 This section
gualification.

3

H without excessive fluid loss.

sconnect is to be used. The effect of the fluid media on each factor is

bplication in fluid systems.

UMENTS:

rtance of the design factors depends upon the fluid medium ©f'the |

licable.

this AIR is to guide users in the proper selection of quick-disconne

e used.

ONSIDERATIONS:

s vary according to the specialized functional considerations of the

bxcludes.discussion of environmental performance, which is require
See Section 5.

barticular system

discussed in this

tt couplings for

nent. The latest

application.

d for product

Topical pointsimeachsubsequent section pointout varations dustospetificfun

considerations, including reliability and hurman engineering.

ctional


https://saenorm.com/api/?name=597c15efafc08cbeac9db5a598fb53dc

SAE AIR1047D Page 4 of 18

3.2 Connecting and Disconnection Types:
3.2.1 Push-Pull: Push-Pull types are as follows:
Class “A” — Those which require axial motion to connect and disconnect.

Class “B” — Those which require axial motion to connect plus rotational motion to lock, and axial
motion to disconnect.

Class "C”" — Those which require axial motion to connect, plus rotation to lock and unlock, and axial
motion to disconnect.

3.2.2 Threaded: Threaded types are as follows:

Class “A” — Those which employ a fast lead (multiple) thread to enable gohnectign and
disconnection with a minimum number of turns.

Class “B” — Those which employ a standard (straight lead) thread to enable connection and
disconnectioh with a minimurm nurmber of turns.

3.2.3 Rack and Papel:

3.2.3.1 The rack and panel design contains one or more couplings of which separate halves are installed
on a rack and panel. The locking mechanismiisiindependent of the coupling.

3.2.4 Remotely Actuated:

3.2.4.1 Remotely dctuated designs are capable of connection and disconnection by other means than
direct manuial actuation, but also.may include manual actuation provisions.

3.2.4.2 Typical clagses of remotely actuated couplings are as follows:

Cartridge (SQUIB)

Lanyar

Electri

Hydraulic

Pneumatic

Combination of any of the above types

"m0 o0ToD

3.2.5 Special: One type of coupling in this category is that which permits separate throttling or shutoff of
the fluid without disengaging the coupling. 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 motion to disengage.
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3.3 Selection Criteria:

3.31

connection and disconnection.

3.3.2

3.33

3.34

3.4 Pressure Drop

3.4.1 Low pressurg
envelope. Va
3.5 Impulse/Surge
3.5.1 Impulse life i
factor, peak {
3.5.2 Impulse life v

cycles.

3.6 Connect Indicq

3.61

3.6.2 Mechanical:

3621
connection

3.6.3 Electrical Sw

Visual: Tape
uncovered) d

The connegd

{These are dependent on line and system pressure at connection.)

Limits and types of power sources should be specified.

Adequate hand(s) clearance must be provided for those coupling types which require manual

Maximum allowable forces or torques, or both, required for connection and disconnection should
be specified.

Separation and connection forces must be considered in the rack and panel type.

 drop is equated to increased diameter or length, or both; and, thers
lving design is a function of pressure drop.

Life:

5 generally required for hydraulic service couplings. Where impulse
ystem pressures or flow surges should be considered.

aries with system temperature-pressute profiles, pressure rise rate

tion:

paint, anodize two-tone (for example, strip of a secondary color, ¢g
enotes a completelytconnected coupling.

Extendable pins or balls.

ttion indigator(s) should be of such a nature that any false indication
will be_precluded.

tches:

bfore, greater

s hot a design

and number of

vered or

of complete

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

3.7 Polarizing:

Prevention of Cross Connection:
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3.71

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

3.7.2 Polarizing may be required to prevent mixing of hypergolic fuels and their oxidizers.

3.7.3 Polarizing may be required to prevent errors in line connection during component replacement.

3.8 Pressure Caps:

Pressure caps are usually required for ground service connections on high pressure systems. They
include secondary overall seals for reliability, which is often necessary for reliability assurance
aerospace applications.

3.9 Dust Caps, Du

Dust caps and
use the same ¢
Pressure caps

3.10 Fluid Compatih

3.10.1 Fluid media,
and the choig

3.10.2 The selection
and cleaning

3.11 Head Pressurg
3.11.1 Head pressu

3.11.2 The need for
and allowabls

3.12 Fluid Loss at O

5t Plugs:

where used, may serve as dust caps.
ility:

emperature, and system pressure governs thechoice of sealing ma
e of plastic or metallic parts, or both.

{During Connect and Disconnect):
re is a direct influence on_both valve and coupler design (see 3.14).

balanced valving(is dependent on head pressure, line size, coupler
b cohhection forceftorque.

isconnect:

Minimum fluid

oss_ig'desirable with all liquid media. Fluid loss is more ctitical insid

particularly Witl|1 volatile liquids.

dust plugs protect coupling halves from contamination when disconr
toupler mechanism as the coupling, or friction fit resilient material wi

ected. They may
here allowable.

erials, lubricants,

of metallic components, sealing materials, and lubricants is governged by fluid media
requirements under ambient and system temperature and pressure

conditions.

design freedom,

b the vehicle,

3.13 Air Inclusion During Connection:

Minimum air inclusion during connection is desired, especially on hydraulic systems.
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3.14 Relief Valving:

3.14.1 Relief valving is used to relieve pressure due to fluid expansion in a closed system when the
coupling halves are disconnected. A specialized type is actuated by the mating half and allows
pressure decay in a closed system, with resulting small fluid loss, to permit connection.

3.14.2 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.

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

3.14.4 Thermal religf 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 subjectto expansion.

3.14.5 High flow relipf valves may be provided to prevent equipment damagde in a hydratlic system which
is closed due to coupling disconnect.

3.14.6 High pressure relief valves may also be high flow relief valres. High flow relief valves generally
require largef valving than do thermal or pressure relief valves.

3.15 Leakage Connpcted/Disconnected:
The specificatipn of allowable leakage is usually Classified as zero. Zero leakage ig a misnomer.
Leakage is qugntitative and should be specified as the maximum allowable for a specific set of
conditions.

3.16 Misalignment During Connection:

Specify required misalignment provisions to compensate for dimensional tolerances such as those
entailed in conpection of ragkiand panel assemblies.

3.17 Side Load Performance:

3.17.1 This requirement'is dependent on the hose installation in a given application. The| presence of side
loading affe i feh i compression due
to side loading. The condition must be specified when present in new applications since it limits
coupler design freedom.

3.17.2 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.


https://saenorm.com/api/?name=597c15efafc08cbeac9db5a598fb53dc

SAE

AIR1047D

Page 8 of 18

3.18 Seals:

3.18.1 Seal configuration should permit repeated connection and disconnection at maximum allowable
misalignment without seal damage.

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

3.18.3 Seals should be located so that they are not subject to ready damage with the coupling
disconnected.

DERATIONS:

4. WEIGHT CONSI

41 General:

4.1.1 This section
because itre
reguirements.

4.1.2 A primary co

Structure, ac
the minimum|
Several desi

influences Wi

respect to we
column of Fig
sections on R
Section 5.

4.2 Coupler Design

s a discussion of design features that influence weight. The effect ig
ates to other factors which must also be present or absent in a set

nsideration in the design of aircraft and space vehicles is the useful p
Cessories, powerplants, and hardware are all desighed to perform th
weight. The weight savings on each compohent is reflected in incre
n factors in quick disconnect design add weight to the product. Eag
ight should be analyzed individually for an application to determine
ight. Design factors which influen¢e“weight directly or indirectly are

‘unctional Considerations, Section 3, and Environmental Performan

—F

iplers are genetally lighter than push-pull and quick turn couplers.
nel integration may save weight on the total package.

htion\dwhere necessary, will add weight due to the additional mecha
naent (GSE) applications, the mechanism may be incorporated into

often indirect
bf design

ayload capability.
eir function with
ased payload.

h factor which

its value with
noted in the first

jure 1. A more complete discussion of each factor may be found in the subsequent

ce Factors,

hism. On ground
he ground half at

421 Threaded co
4.2.2 Rackand pa
423 Remote actu
service equip
no penalty to
4.2.4

the=irborme vehicle:

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

4.3 Pressure Drop:

A coupling with excellent pressure drop performance will generally be larger and heavier than a
compact design, which has more pressure drop resulting from envelope restrictions.
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4.4 Impulse Life:
Hydraulic couplings with a high impulse life requirement will require heavier cross-sections than an
optimum design without this requirement.

45 Pressure:
The operating pressure range of a coupling directly affects the choice of material and wall thickness.

4.6 Connect Indication:
A mechanical or electrical method of indicating complete connection will add weight directly. Color
coding in variolis forms would not affect weight.

4.7 Polarizing Devices:
The addition of a device to prevent cross-connection may add weight asiwell as ingrease the
envelope to accommodate the device.

4.8 Pressure Capsy.
Pressure caps [which are attached to their respective coupling half and are carried pn a vehicle will
add weight.

4.9 Dust Caps, Dupt Plugs (see 4.8):

4.10 Fluid Compatibility:
Fluid compatibjlity is a direct factor which influences the choice of basic metals and sealing
materials. Fluid compatibility must include lubricant compatibility.

411 Head Pressurg:
Connection angl disconnection against a head pressure will affect the design requirgments of valving.
At higher presgures, the.valves may have to be pressure balanced to allow connection without undue
force or torquel It should be specified whether one half or both halves are pressurized during
conhnection and disconnection.

4.12 Relief Valving:

The addition of a relief valve may cause a slight increase in 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.
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4.13 Functional Life:

The number of connection cycles required of a coupling is an indirect weight factor because it affects
the sophistication of the design. Material choice with respect to wear is also involved.

4.14 Temperature Range:
The fluid and ambient temperature range directly affects the choice of material and wall thickness.
4.15 Vibration, Shock, Acceleration and Impact:

Resistance to the above environmental conditions directly affects the choice of materials and wall
thickness.

4.16 Corrosion:

Resistance to gorrosive environments may dictate the use of special matetials or prptective coatings,
or both, where |it would not otherwise be required.

5. ENVIRONMENTAL PERFORMANCE FACTORS:

5.1 General:

5.1.1 The factors discussed in this section are dependent on application and form the ¢ontent of
environmental testing for each new design. Theprimary purpose of this section i$ to review the

established dlasses of performance and the range of values found in aerospace applications.

5.1.2 Specifications should reveal the range.ef values for both operating fluid media and external
ambient of temperature and pressure.

5.2 Pressure/Vacupm:
5.2.1 Hydraulic prgssure classes\of MIL-C-25427A are as follows:

Class 600 — 600 psig.operating
Class 3000 4 3000 psig operating

5.2.2 I|n practice, thepressure and - vacuurmT TeqUiremMents may vary frorma near perfect vacuum to
10,000 psig in the disconnected mode. In the connected mode, the external pressure may range to
6000 psi. If external pressure exceeds internal pressure in the disconnected mode, differential
pressure forces must be considered.
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5.3 Temperature Range:

5.31

22

5.4

2.9

5.6

5.7

Temperature

Type |
Type ll

Temperature

Type I

classes of MIL-H-8775 (hydraulics) and MIL-P-8564 (pnheurmatics) are:

-65 to 160 °F
-65to 275 °F

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

-65 to 450 °F

The current gtate-of-the-art deals with temperatures from near absolute zero to.gver 2000 °F. The
limit range of|non-metallic seals is up to 450 °F. Metallic seals are needed above|450 °F, except in

very special applications.

Vibration, Shogk, Acceleration, Impact:

The above req

lirements are directly related to the levels experienced by the vehicle application.

Standard test levels are specified in MIL-E-5272 and MIL-STD<810 and should be gelected on the

basis of system requirements.

Nuclear or Garmma Radiation:

The primary effect of radiation on couplings is on:nen-metallic seals. Irradiation cayses degradation,

but specific leviels can be met with certain matetrials.

Humidity:

Most coupling
conditions of h
applicable to ¢

Fungus Resistance:

Most coupling

fungus supportling materials is discouraged.

materials with the exception of the seals are not affected by humidity. Under certain
Limidity and temperature, the function may be affected due to frost formation. This is
[yogenhic systems.

matetials are not affected by fungus and will not support their growth. The use of
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5.8 Corrosion:

Consideration should be given to the environmental conditions to be expected in service. Particular
attention should be given to conditions which could cause the following:

General co

X N RS

rrosive aftack

Stress corrosion

Intergranular corrosion
Embrittlement

Galvanic corrosion

Other types of corrosive action

6. END FITTING T}

6.1 The following i
halves:

6.1.1 Standard:

Flared pg
Precision
Flareless
Flanged j
Boss per
Dynamic

"o o0TD

6.1.2 Special: Cou
in the interes

7. ADDITIONAL C(
7.1 Installation:
7.1.1 Factors to be

Accessib

YPES:

5 a list of various end configurations which are used for thednstallati

r MS33656 and MS33657

flared per MS24385 and MS24386
per M833514 and MS33515

per MS24335

MS33649

beam per MIL-F-85421

plings can accommodate special end configurations but their use s
t of standardization. ProCuring activity may specify desired fitting.

DNSIDERATIONS:

consideted in the installation of a coupling are:

lity to-determine that the coupling is properly engaged.

Clearanc

bh of coupling

hould be avoided

b from adjarpnf nhjpr'rq for nppmﬁnn

PoOoTD

7.2 Interchangeabi

Elbows, tees, and various fittings to reduce side load.
The need for provisions to prevent hose kinking.
Possibility of incorrect connection (for example, pressure to return).

lity:

7.2.1 There is no interchangeability between different manufacturers’ coupling halves, except where a

military detail

design exists for that specific coupling half.
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7.2.2 Interchangeability is achieved between different manufacturers’ complete coupling assemblies only
where their respective assemblies are designed to meet the same performance requirements.

7.3 Cleaning:
Cleaning considerations are as follows:

a. Cleanliness levels are directly related to system requirements. In addition, the user should
specify the particular cleanliness level required.

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

¢. Consider wear and fluid contamination after acceptance testing.
7.4 ldentification:

The part(s) shquld be individually and permanently identified.
7.5 Maintainability and Reliability:

Maintainability and reliability considerations are as follows:

a. Care should be taken that no misconnection can ogcur which would permit valyes to remain
closed even though the coupling appears to be connected.

b. Special too]s should be avoided except where accessibility and force requirements dictate their
usage.

¢. Replacemgnt of any internal parts of the coupling should conform with the supplier’'s instructions.
7.6 Cost:
Cost considergtion are as follows:

Quick disconngct couplings should be selected with full consideration for simplicity|of design,
reliability, and ¢onsiderations for the effects of high levels of cleanliness.

PREPARED UNDER THE JURISDICTION OF
SAE SUBCOMMITTEE G-3A, AEROSPACE COUPLINGS
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APPENDIX A

TABLE A1 — Specifications and Standards Relating to Quick-Disconnect Couplings

Procurement Specification Related Standard Application Pressure
SAE ARP1709 Coupling Hydraulics Med. High
Assembly, Hydraulic, Self-

Sealing, Quick-Disconnect
SAE ARP4157, Cohpling Hydraulics 5000 and
Assemblies, Hydraulic, Self- 8000 psi
Sealing, Quick-Disgonnect
MIL-C-62005 Coupgling MS35746 Coupling Automotive Air Air Low
Automotive Air Brake Lines: Brake Lines
Quick Disconnect
Nonhe MS21957 Couplings Quick Disconnect  Air Low
Air Connection, Bulkhead Fitting End
1/2 Tube Size
MIL-C-19179 Coupgling MS26549 Nipple Quick Disconnect Fuel Low
Assembly Quick Disconnect 2-1/2 Inch PressuréFuel Servicing,
Fuel Flange Type
MS26550Coupling Quick Disconnect  Fuel Low
2-1/2 inch Pressure Fuel Servicing
Nozzle\to Hose
MS26552 Nipple, Quick Disconnect Fuel Low
2-1/2 inch Pressure Fuel Servicing
Open Flow, Wrenching Type
MIL-C-25162 Cougling MS24355 Coupling Reception Type Fuel Low
Reception Flight PresSsure MA-2, Flight Pressure Refueling
Refueling, Type MA-2 AsSSembly of
MIL-A-25676 Adapter, MS24476 Adapter Pressure Qil Low
Pressure Lubricating, Oil Lubricating Qil Servicing Aircraft
Servicing Aircraft
MS24480 Cap, Lubrication Fitting, Qil Low

Protective, Pressure Servicing
Adapter
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