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1. SCOPE:

1.1 This ARP establishes the basic test and design requirements for permanently attached tube fittings
for use in aerospace fluid systems. Definitions of fitting and related terms are included in 6.3.

1.2 Purpose:
This document recommends the tooling envelope, design criteria, and test requirements for tube
fittings attached to tubing by methods which are usually considered to be permanent (brazing,
welding, swaging, shrink fit, etc.).

1.3 Classification:

Fittings covered by this specification shall be of the following types and classes:

Type Temperature Range
| -65 °F to +160 °F (-55 °C +70 °C)
1] -65 °F to +275 °F (-55 °C +135 °C)
1] -65 °F to +450 °F (-55 °C +230 °C)

v -65 °F to +600 °F (-55 °C +315 °C)
V -120 °F to +700 °F (-85 °C +371 °C)
\'l -423 °F to +1500 °F (-253 °C +815 °C)

Class

1500 psi (10 MPa)  Where the cutout pressure at the main pressure
controlling device is 1500 psig +15%

3000 psi (20 MPa)  Where the cutout pressure at the main pressure
controlling device is 3000 psig +15%

4000 psi (30 MPa)  Where the cutout pressure at the main pressure
controlling device is 4000 psig +15%

8000 psi (60 MPa) Where the cutout pressure at the main pressure
controlling device is 8000 psig +15%
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2. APPLICABLE DOCUMENTS:

2.1

211

2.1.2

Specifications:

Military
MIL-S-5002

MIL-H-5606
MIL-B-7883

MIL-R-11468

Standards:
Federal

No. 151
Military
MIL-STD-129

MIL-STD-453
MIL-STD-794

Other Publications:

The following specifications pertain to this ARP:

Surface Treatments & Metallic Coating for Metal Surfaces of Weapons
Systems

Hydraulic Fluid, Petroleum Base; Aircraft, Missile and Ordnance

Brazing of Steels, Copper, Copper Alloys, Nickel Alloys, Aluminum and
Aluminum Alloys

Radiographic Inspection; Soundness Requirements for Arc and Gas Welds in
Steel

Federal Test Method Standard

Marking for Shipment and Storage
Inspection, Radiographic
Parts and Equipment, Procedures for Packing and Packing of

Society of Automotive Engineers (SAE)

ARP 603

ARP 1185
ARP 1258
AMS 2552

AMS 2553

Impulse Testing of Hydraulic Hose Assemblies, Tubing, and Fittings
Flexure Testing of Hydraulic Tubing Joints and Fittings

Qualification of Hydraulic Tube Joints to Specified Flexure Fatigue
Requirements

Cleaning, Packaging, and Assembly of Critical System Components Clean
Room Procedure, 500 micron max. Particle Size

Cleaning, Packaging, and Assembly of Critical System Components Clean
Area Procedure, 2500 micron. max. Particle Size

American National Standards Institute, Inc.

ANSI B46.1
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2.1.2 (Continued):
American Welding Society

American Welding Society Brazing Manual (Library of Congress catalog card number 63-11712)
AWS A5.8-81 Specification for Brazing Filler Metal

American Society for Testing and Materials

ASTM A262-81, Practice E - Detecting Susceptibility to Intergranular Attack in Austenitic Stainless
Steels

3. REQUIREMENTS:
3.1 Qualification Tests:

Fittings furnished under this document shall be considered qualified if they are identical to those that
have been tested and have passed the qualification tests defined herein. They shall be considered
suitable for use in aerospace fluid systems under conditions specified herein. Fittings permanently
distorted or damaged during testing shall not be delivered as serviceable components.

3.2 Materials:

3.2.1 Fittings: Fittings shall be manufactured from materials as specified or approved for the individual
design, and suitable for and compatible with the specified system tubing, fluid temperature, fluid
and pressure. The materials shall be uniform in quality and free from defects.

3.2.2 Tubing: The tubing used for the fabrication of the test assemblies shall be uniform in quality and
free from defects, and of a material and heat treatment or work-hardened condition as specified or
approved by the procuring activity. The tubing wall thickness and tolerances shall permit the test
assemblies to meet the requirements of this specification. Tubing material, finish and dimensional
tolerances shall be as specified or approved by the procuring activity.

3.2.3 Tube Attachment. The method used to attach the tubing to the permanent fittings (i.e., welding,
brazing, swaging, shrink fit, etc.) shall be of a quality compatible with the design and performance
requirements of this specification. The fitting assembly shall be inspectable by means such as
direct measurement, x-ray, or other suitable non-destructive evaluation means.

3.2.4 Filler Material: Filler material, where used, shall be compatible with the performance requirements
of this specification, the specified tubing, the fluid temperature, fluid and pressure (see 6.3.4).

3.2.5 Flux: Where fluxes are employed, the design of the fitting shall be such as to minimize the amount
of flux which contacts the system fluid. The supplier shall be prepared to demonstrate that the use
of flux does not contribute to the promotion of corrosion and does not raise the level of
conhtamination beyond that specified by the procuring activity (see 3.6.10 and 3.7). The flux shall be
compatible with the system fluid.
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3.3 Design and Dimension:

Fittings shall be so designed that tooling and processing to accomplish their installation will require a
minimum amount of space. Dimensional envelope ranges of presently available tools are shown in
Fig. 1 and 2 (brazing), Fig. 3 and 4 (welding), Fig. 5 (swaging), Fig. 6 (shrink fit) and Fig. 7 (elastic
strain pre-load).

3.3.1 Dirill Offset: On fittings where the fluid passage is drilled from each end, the offset between the
drilled holes at the meeting point of the drills shall hot exceed .005 inch (0.127 mm). Angular
misalignment between drilled holes shall not exceed 2 degrees (0.0349 rad.).

3.3.2 Reduction in Fluid Passage Cross Section: It shall be possible to pass through the passage a ball
whose diameter is 0.010 inch (0.254 mm) less than the minimum diameter specified for the
passage. On angle joints or reducers, the cross sectional area at the junction of the fluid passages
shall in no case be smaller than the cross sectional area at the smallest passage.

3.3.3 Weight: Fitting weight shall be held to a minimum. Actual nominal weights shall be shown on the
manufacturer's drawings.

3.3.4 Installation Tooling: Tool envelopes, including joint alignment and joint process tocling required to
install fittings on tubing in vehicle or system, and to effect repair of the system or replacement of
the fittings within the system, shall be kept to a minimum.

3.3.5 Heat Generation: Fittings assembled by a thermal process, if intended for installation assembly as
opposed to bench assembly, shall be designed to permit installation in vehicle systems without
heat damage to adjacent structure or components.

3.3.6 Tube End Preparation: Fittings shall be designed so as to require a minimum of tube end
preparation when using standard or close tolerance aircraft quality tubing stock. A slight increase
or decrease of tube end diameter by mechanical processing is permissible, provided tubing
strength and integrity are not impaired, and the requirements of 3.3.1 and 3.3.2 are met.

3.3.7 Wetted Area (Brazed Connections). Brazed connections shall meet the joint requirements of MIL-
B-7883 unless specifically designed otherwise. Examination criteria shall be per 4.7.11.

3.3.8 Weld Integrity (Welded Connections): Welds shall meet the quality level requirements of MIL-R-
11468, Standard I, when inspected per 4.7.11 and MIL-STD-453.

3.3.9 Material Certification: Records of chemical composition analysis and mechanical property tests
showing conformance to applicable specifications shall be made available to the procuring activity
for each lot of fittings (see 6.3.5).
3.4 Surface Treatment:
Unless otherwise specified, surface treatment of corrosion-resistant steel fittings shall be in

accordance with specification MIL-S-5002. After attachment, the fitting tube junctions (6.3.6) shall
retain their corrosion resistance when subjected to the tests in 4.7.9.
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TUBE TO TUBE CONNECTIONS
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TUBE TO FITTING CONNECTIONS
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TUBE TO TUBE CONNECTICNS
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TUBE TO FITTING CONNECTICNS
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