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FOREWORD
Changes in this reaffirm are format/editorial only.
This standard has been prepared to standardize on the test methods for qualification of
polytetrafluoroethylene (PTFE) hose and hose assemblies used in aircraft fluid systems. Compliance

with these test methods is necessary for hose and hose assemblies which are used in systems where a
malfunction could affect the safety of flight.

1. SCOPE AND FIELD OF APPLICATION:
This SAE Aerospace Standard describes the test methods for flexible PTFE hose and hose
assemblies used in aircraft fluid systems in the pressure and temperature ranges defined in MA2001
(ISO 6771). It applies to the hose and the hose coupling. The tests and assembly requirements for

the connecting end fitting are covered in the procurement specification.

This document applies each time that it is referred to in a procurement specification or other definition
document.

Fluids and materials used for the tests are listed in Appendix A.
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2. REFERENCES:
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

MA2001 - ISO 6771 Aerospace Fluid Systems, Pressure and Temperature Classifications

MA2002 (ISO 6772) Impulse Testing of Hydraulic Hose, Tubing and Fitting Assemblies

MA2003 - ISO 6773 Thermal Shock Testing of Piping and Fittings

ARP1153 (ISO 7258) Method for Determining Relative Specific Gravity, PTFE Tubing

AS1055 (ISO/TR 2685) Fire Resistance, Fire Test and Performance Requirements for Flexible
Hose and Rigid Tube Assemblies

2.2 U.S. Government Publications:

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

P-D-680 Dry Cleaning Solvent

TT-1-735 Isopropy! Alcohol

TT-S-735 Standard Test Fluids, Hydrocarbon

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile and Ordnance
MIL-T-5624 Turbine Fuel, Aviation, Grade JP4, JP5, JP5/JP8 ST

MIL-L-7808 Lubricating Qil, Aircraft Turbine Engine, Synthetic Base
MIL-C-81302 Cleaning Compound, Solvent, Trichlorotrifluoroethane

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

2.3 ASTM Publications:

Available from American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA

19103.
ASTM D 380 Testing Rubber Hose
ASTM D 792 Specific Gravity and Density of Plastics by Displacement

ASTM D 1457 PTFE Molding and Extrusion Materials
2.4 Definitions:
ROOM TEMPERATURE: Temperature in the test laboratory between 15 and 32 °C.

FIRE SLEEVE: Flame and heat retardant elements, normally tubular, slipped over the hose
assembly and fastened at the hose fitting.

FIRE CUFF: Flame and fire retardant element, normally (silicone) rubber, molded over the hose and
hose fittings.
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3. TESTS ON PTFE INNER TUBES:
3.1 Density and Relative Density:

This test is intended to control the crystallinity of PTFE inner tubes. The relative density of PTFE
tubing shall be measured in accordance with ARP1153 (ISO 7258 Method A or B). The density of
the PTFE tubing shall be measured in accordance with ASTM D 792 (ISO 7258 Method C).

3.2 Tensile Test and Elongation:
This test is intended to determine the mechanical properties of the PTFE tubing.

3.2.1 Test Conditions: Test specimens shall be conditioned for at least 2 h at room temperature prior to
testing (see 2.4).

3.2.2 Testing Machine: Tension tests shall be conducted on a power-driven machine which maintains a
uniform rate of grip separation at 50 mm/min and which has a suitable dynamometer and a device
for measuring the applied force within £2%. If the capacity range cannot be changed during a test
as in the case of pendulum dynamometers, the applied force at break shall be measured within
+2%, and the smallest tensile force measured shall be accurate to within £10%. If the
dynamometer is of the compensating type for measuring tensile stress directly, means shall be
provided to adjust for the cross-sectional area of the specimen. The response of the recorder shall
be sufficiently rapid that the applied force is measured accurately during the extension of the
specimen to rupture. If the test machine is not equipped with a recorder, a device shall be provided
that indicates after rupture the maximum force applied during extension. Test machines shall be
capable of measuring elongation in increments of 10%.

3.2.3 Micrometers: The micrometer used for measuring flat specimen thickness shall be capable of
exerting a pressure of 25 kPa £ 2.5 on the specimens and of measuring the thickness to within
0.025 mm.

NOTE: Dial micrometers exerting a force of 0.8N £ 0.15N on a circular foot 6.35 mm in diameter,
or 0.2N % 0.04N on a circular foot 3.2 mm in diameter conform to this pressure
requirement. A micrometer should not be used to measure the thickness of specimens
narrower in width than the diameter of the foot unless the contact pressure is properly
adjusted.

3.2.4 Calibration of Testing Machine: The testing machine shall be calibrated. If the dynamometer is of
the strain-gage type, calibrate the test machine at one or more forces at regular intervals.
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3.2.5 Tensile Test Specimens: Tensile test specimens shall be in accordance with Figure 1.

NOTE: Careful maintenance of die cutting edges is of extreme importance and can be obtained by
light daily honing and touching up the cutting edges with jewelers' hard honing stones.
The condition of the die may be judged by investigating the rupture point on any series of
broken specimens. When broken specimens are removed from the clamps of the testing
machine, it is advantageous to pile these specimens and note if there is any tendency to
break at or near the same portion of each specimen. Rupture points consistently occurring
at the same place may be an indication that the die is dull, nicked, or bent at that particular

position.

5.0 .15 - -

%

5 Rad/

241

Dimensions in mm

Thickness - Measured Thickness of Specimen

Minimum Tab Length T = 8
Minimum Length L = 40

FIGURE 1 - Tensile Test Specimen

161

3.2.6 Determination of Tensile Strength and Elongation: Place the specimens in the jaws of the testing
machine, using care to adjust the specimen symmetrically in order that the tension will be
distributed uniformly over the cross section. Start the machine and note continuously the distance
between the jaws, taking care to avoid parallax. At rupture, measure and record the elongation to

the nearest 10% on the scale.
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3.2.7 Calculation:

a. Calculate the tensile strength as follows:

Tensile strength (N/mmz) =F/A (Eq. 1)
where:

F = Observed force, in Newtons (N), required to rupture the specimens
A = Cross-sectional area in mm2, of the unstretched specimen

NOTE: 1 N/mm?2 =1 MPa

b. Calculate the elongation as follows:

Elongation, % = (L - L,)/L, x 100 (Eq. 2)
where:

L = Observed distance between the jaws at rupture of the specimen
L, = Original distance between the jaws

3.3 Tube Roll and Proof Test:
This test is intended to verify that there are no flaws in the sintered tube.

3.3.1 Tube Rolling: Each tube shall be passed, in a single pass, through six sets of metal rollers so that
it is subjected to the following sequence of diametral flexings; rollers shall be arranged to prevent
inadvertent rotation of the tube. It is assumed that the tube is in a horizontal position and that
pressure of the first set of rolls is exerted vertically; angles given for the final three sets of rolls may
be taken as either clockwise or counterclockwise from the vertical diameter of the tube. Roller
angles are specified in Table 1. A tolerance of +2° is allowed on each roller angle. The roller gap
dimensions are specified in Table 2.

Roller gaps shall not be larger than specified in Table 2 for each size.

TABLE 1 - Roller Functions and Angles

Phase Type of Action Roller Angle Degree
A Flattening 0
B Flattening 90
C Rounding 0
D Flattening 45
E Flattening 135
F Rounding 45
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