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Industry Practices and Guidelines for the Selection of Coiled Tubes,
Flexible Hoses, Swivels, and Extension Fittings for Aircraft Fluid Systems

RATIONALE

AIR4918 has been reaffirmed to comply with the SAE five-year review policy.
1. SCOPE:

To present a summary of the guidelines and practices presently being used by the aerospace industry
for the selection of coiled tubes, flexible hoses, swivel fittings, and extension fittings in aircraft fluid
systems.

2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other documents shall be the issue in
effect on the date of the purchase order.

2.1.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP584 Coiled Tubing, Corrosion Resistant Steel, Hydraulic Applications

AS611 Tetrafluoroethylene Hose Assembly Cleaning Method

AIR797 Hose Characteristics and Selection Chart

ARP994 Recommended Practice for the Design of Tubing Installations for Aerospace Fluid
Power Systems

AIR1176 ~ Oxygen System and Component Cleaning and Packaging

AIR1569 Handling and Installation Practice for Aerospace Hose Assemblies

ARP1658 Visual Inspection Guide for Installed Hose Assemblies

ARP1785 Standard Codes for Sleeving on PTFE Hose Assemblies

ARP1897 Clamp Selection and Installation Guide

AIR4092 Investigation of PTFE "Melt" Phenomenon for High Pressure Hoses

ARP4146 Coiled Tubing - Titanium Alloy, Hydraulic Applications

AS4265 Impulse Testing of Hydraulic Tubing and Fittings
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2.1.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.
ASTM G 83 Standard Guide for Evaluating Nonmetallics for Oxygen Service
ASTM G 94 Standard Guide for Designing Systems for Oxygen Service
ASTM G 94 Standard Guide for Evaluating Metals for Oxygen Service

2.1.3 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094.

MIL-J-5513  Joints, Hydraulic Swivel Fluid Power Systems

3. APPLICATIONS:

3.1 Hydraulics:

3.1.1 Main Pump Discharge: Installation, vibration and pulse damping, alignment, isolation, and
maintenance requirements make this a preferred hose application when a flex component is

needed. Heavy-duty hoses should be used (see AIR4092).

Hoses with extended rapid rate impulse capability per AS4265 may be preferred. Convoluted hose
is not recommended.

3.1.2 High Pressure and Medium Pressure Distribution:

3.1.2.1 Normal distribution using appropriate clamps and clamp spacing favor rigid tubes with discretely
placed tube bends for best weight, cost, and reliability (see ARP294).

3.1.2.2 When vibration and/or noise attenuation or isolation are needed for rigid tube runs, the addition
of discretely placed block clamps or a short length of hose can be beneficial (see ARP3994).

3.1.2.3 When misalignments, operational deflections and/or tolerance "stack up" create excessively high
tube stresses, flexible hoses or coiled tubes can relieve the condition (see ARP994).

Service history indicates that extension fittings are very susceptible to leakage.

Swivel fittings with and without extension capability have been used to 450 °F and 5000 psi (see
MIL-J-5513).

3.1.2.4 Consideration must be given to providing supplementary damping for coiled tubing and metal
hose in high vibration areas when the flex component is likely to experience resonance.

3.1.2.41 Coiledtubes may use clamps or change coil pitch or wall thickness to change mass or stiffness
and the related natural frequency.

3.1.2.42 Metal hose can be impregnated with elastomeric damping material or it can be tuned to avoid
resonance at critical frequencies by changing weight or stiffness.
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3.1.2.5 Consideration must be given to bleeding air out of systems that use coiled tubes or hose loops.

3.1.2.6 Consideration must also be given to the impact of volumetric expansion when selecting coiled
tube versus hose.

3.1.2.6.1 For fastest response time, coiled tubes are usually preferred; for pulse attenuation, hoses are
usually preferred.

3.1.2.6.2 For pressure side hydraulics, convoluted hoses are not recommended.
3.1.2.7 Flexible hose can be used to facilitate routine, repetitive installation and removal of components
for maintenance. For return lines, convoluted hoses may be used. These are often used in

conjunction with quick disconnects.

3.1.2.8 When large functional rotation and angular displacements (twist) are required, swivels can be
introduced in conjunction with other flex components as needed to reduce twist.

3.1.3 Actuators;

3.1.3.1 Barring space constraints, when displacement of the actuator is relatively small and arcuate,
coiled tubes are usually the lightest and most reliable solution.

3.1.3.2 If space constraints exist or the actuator displacement is large, hoses are often the preferred
solution.

3.1.3.3 Force to bend must always be determined and controlled, especially when pressures exceed
4000 psi. Preventing torsional movement of the actuator cylinder will be beneficial in this
respect.

3.1.3.4 |n any case, consideration should be given to keeping twist and misalignment to a minimum to
reduce side loading.

3.1.3.5 Swivels are an option when excessive twist cannot be compensated for by coiled tubes or hoses.
Consideration must be given to potential leakage paths at dynamic seals on swivels.

3.1.4 Landing Gear and Brakes:

3.1.4.1 Complex routing and tight clearances often make this application a combination of rigid tube,
hose, and swivel.

3.1.4.2 Pancaked single plane or parallel concentric coiled tubes sometimes can be used to advantage
to reduce space requirements.

3.1.4.3 Where severe twisting cannot be avoided for hoses and rigid tubes, swivel fittings are beneficial.
In the latter case, misalignment and offset loadings should be avoided.
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3.1.4.4 When flexible hoses and coiled tubes are exposed to flying debris or chafing, they must be
provided with protective sleeves or shields.

3.1.4.5 Quick disconnects are used to facilitate brake maintenance.

3.1.4.6 When flexible tubes to brakes are long they must be clamped or constrained by springs to
maintain clearance with other components.

3.15 Thrust Reversers: See 3.2.1.1.
Routing constraints given also apply to the circuit that drives the thrust reverser actuators.

3.2 Fuel and Lube Systems:

3.2.1 Engines:

3.2.1.1 Routing:

3.2.1.1.1 For engines, space is at a premium. To aveid chafing and reduce maintenance and vibration,
associated resonances must be addressed for all components. For tubes, the use of discretely
placed clamps can often reduce or eliminate resonance. However, metal band clamps can
become amplifiers for vibration when the mass and spring rate induce resonance. Inthese
cases stiffer clamps such as "saddle” and "block” clamps with suitable elastomeric cushions
can dampen the resonance (see ARP1897 for spacing).

3.2.1.1.2 Compound bent tube runs are used wherever possible for minimum weight and cost.

3.21.1.3 Close clearances often make coiled tubes difficult to fit in.

3.2.1.1.4 In complex routings, short lengths of hose assemblies are often installed to facilitate assembly
and maintenance. Swivels and extension fittings may be used for that same purpose.

3.2.1.1.5 High ambient or fluid temperatures usually dictate the use of PTFE or metal hoses where flex
sections are needed.

3.2.1.1.6 Quick disconnects are often used to facilitate removal of major accessories.

Documents

Document Sharing Hub

Full document details: SAE AIR4918


http://www.avadocuments.com/doc/sae-air4918
http://www.avadocuments.com/doc/sae-air4918

