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FOREWORD
Changes in this revision are format editorial only
INTRODUCTION

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

This report includes requirements and considerations for quick-disconnect specification and design. Not
all of them will apply to a particular coupling requirement. Their relative importance will vary with usage
classification and fluid media 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 capacity 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 coupling half must be as light as possible while performing
to its specified requirements.

The relationship between design factors and fluid media is charted in Table 1. The table indicates which

subsequent paragraphs should be reviewed for a particular application. The final specification and
design will depend on the level of performance required as dictated by the end use.
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TABLE 1 - Factors to be Considered in Quick Disconnect Specification
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1. SCOPE:

The factors involved in the selection of a quick-disconnect are grouped into the following classifications
for the purpose of discussion:

Functional considerations.

Weight considerations.
Environmental performance factors.
End fitting types.

Additional considerations.

PoOoTDO

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

The relative importance of the design factors depends upon the fluid medium of the particular system
in which quick-disconnect is to be used. The effect of the fluid media on each factor is discussed in this
report where applicable.

1.1 Purpose:

The purpose of this AIR is to guide users in the proper selection of quick-disconnect couplings for
their specific application in fluid systems.

2. RELATED DOCUMENTS:

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

3. FUNCTIONAL CONSIDERATIONS:
3.1 General:
3.1.1 Design factors vary according to the specialized functional considerations of the application.

3.1.2 This section excludes discussion of environmental performance, which is required for product
gualification. See Section 5.

3.1.3 Topical points in each subsequent section point out variations due to specific functional
considerations, including reliability and hurman engineering.
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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 connection and
disconnection with a minimum number of turns.

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

3.2.3 Rack and Panel:

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 mechanism is independent of the coupling.

3.2.4 Remotely Actuated:

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

3.2.4.2 Typical classes of remotely actuated couplings are as follows:

Cartridge (SQUIB)

Lanyard

Electric

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:

3.3.1 Adequate hand(s) clearance must be provided for those coupling types which require manual
cohnection and disconnection.

3.3.2 Maximum allowable forces or torques, or both, required for connection and disconnection should
be specified. (These are dependent on line and system pressure at connection.)

3.3.3 Separation and connection forces must be considered in the rack and panel type.
3.3.4 Limits and types of power sources should be specified.
3.4 Pressure Drop:

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

3.5 Impulse/Surge Life:

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

3.5.2 Impulse life varies with system temperature-pressure profiles, pressure rise rate and number of
cycles.

3.6 Connect Indication:

3.6.1 Visual: Tape, paint, anodize two-tone (for example, strip of a secondary color, covered or
uncovered) denotes a completely connected coupling.

3.6.2 Mechanical: Extendable pins or balls.

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

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

Prevention of Cross Connection:

Documents

Document Sharing Hub

Full document details: SAE AIR1047E


http://www.avadocuments.com/doc/sae-air1047e
http://www.avadocuments.com/doc/sae-air1047e

