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1. SCOPE:

This SAE Aerospace Recommended Practice (ARP) establishes flexure test procedures to determine
and classify the fatigue strengths of reconnectable or permanent hydraulic tube joints.

The procedure is intended for conducting flexure tests of fittings and joints for hydraulic tubing
materials such as AMS 5561 (21Cr-6Ni-9Mn) steel or AMS 4844 (3AL-2.5V) titanium.

A mean stress is applied by holding system pressure in the specimens and flexing in a rotary or planar
bending test machine.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified herein. The latest
issue of all SAE Technical Reports shall apply.

2.1 SAE Publications:

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

AMS 4944 Titanium Alloy Tubing Seamless, Hydraulic 3Al-2.5V, Cold Worked, Stress
Relieved

AMS 5561 Steel Tubing, Seamless or Welded, Corrosion Resistant 21Cr-6Ni-9Mn, High
Pressure Hydraulic

ARP1258 Qualification of Hydraulic Tube Joints to Specified Flexure Fatigue
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2.2 Military Publications:

Available from Standardization Documents Crder Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft and Ordnance

MIL-T-6845 Tubing, Steel, Corrosion Resistant, (304) Aerospace Hydraulic System, 1/8
Hard Condlition

MIL-F-18280 Fittings, Flareless Tube, Fluid Connection

MIL-H-83282 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base, Aircraft

3. REQUIREMENTS:
3.1 Flexure Test Device:

The test device should be capable of testing in-line or bulkhead union test specimens and other
configurations such as elbows and tees. The rotary flexure test device may be similar to that shown
in Figure 1. However, optional equipment designs may be used. Each rotary flexure test device
should be capable of testing one specimen, but several specimens may be tested in parallel at one
time.

The device should be capable of maintaining constant pressures of up to 8000 psi in the test
specimen. The hydraulic fluid may be a system fluid such as MIL-H-5606, MIL-H-83282 or the
phosphate ester fluids used in commercial jet airplanes. A typical pressurization and automatic
shutdown system is shown in Figure 2. The shutdown should be automatic in the event of failure or
pressure drop. The device should be capable of testing at controlled constant temperature, if
specified by the procuring agency. The tailstock of the test device should be designed to permit
alignment during initial installation and specimen mounting, and to serve as a pressure manifold. The
rotating headstock should have a low-friction, self-aligning bearing and should be designed to permit
total deflections of up to 1 in and a constant rotational frequency within the range of 1500 to 3600
rpm. Planar flexure machines should be capable of testing at 1500 to 8400 cpm. The base should be
of rigid construction. Design suggestions are shown in Section 6.

3.2 Flexural Test Specimen:
The test specimen should consist of an adapter fitting (headstock end), a section of straight tubing,
and a test fitting at the tailstock end. Typical test specimens are shown in Figure 3. The tubing shall

be of a size and wall thickness as specified by the user or procuring agency. See also ARP1258 for
test specimens employing elbows and tees.
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FIGURE 2 - Rotary Flexure Test Hydraulic Schematic
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FIGURE 3 - Specimen Configuration
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