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1. SCOPE:

1.1 Form: This specification covers a polytetrafluoroethylene resin in the form
of extruded and sintered flexible tube reinforced with wire braid.

1.2 Application: Primarily for fluid Tines operating in service up to 230°C
(446°F) and under pressures up to 1500 psi (10,342 kPa).

1.3 Safety - Hazardous Materials: While the materials, methods, applications and
processes described or referenced in this specification may involve the use
of hazardous materials, this specification does not address the hazards
which may be involved in such use. It is the sole responsibility of the
user to ensure familiarity with the safe and proper use of any hazardous
materials and to take necessary precautionary measures to ensure the health
and safety of all personnel involved.

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

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

2.1.1 Aerospace Material Specifications:

AMS 3160 - Solvent, Petroleum
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2.1.2 Aerospace Recommended Practices:

ARP1153 - Method for Determining Relative Specific Gravity of
Polytetrafluoroethylene Tubing

2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.

ASTM D 412 - Rubber Properties in Tension

ASTM D 471 - Rubber Property - Effect of Liquids

ASTM D 792 - Specific Gravity (Relative Density) and Density of Plastics by
Displacement

ASTM D 1457 - PTFE Molding and Extrusion Materials

2.3 U.S. Government Publications: Available from Standardization Documents
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

2.3.1 Federal Specifications:

TT-S-735 - Standard Test Fluids, Hydrocarbon

2.3.2 Military Specifications:

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

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

2.3.3 Military Standards:

MIL-STD-2073-1 - DOD Material Procedures for Development and Application of
Packaging Requirements

3. IECHNICAL REQUIREMENTS:

3.1 Material and Fabrication: Hose shall consist of a polytetrafluorocethylene
(PTFE) tube and overlaying corrosion-resistant steel wire braid
reinforcement.

3.1.1 Tube: Shall be a seamless, continuous extrusion of virgin
@ polytetrafluorcethylene (PTFE) resin. Base resin shall conform to ASTM D
1457, Type III, Grade 2 or Grade 3. Pigments may be included in the
compound from which the tube is extruded.

3.1.2 Reinforcement: Shall be of austenitic corrosion-resistant steel wire,
uniform in quality and size, of sufficient strength to ensure that the
hose will meet the requirements of this specification; it shall be evenly
and firmly braided, and shall be free from dirt, Tumps, and irregularities
of braid. Hose under 0.875 inch (22.22 mm) in nominal ID shall have a
single layer of braid; hose 0.875 inch (22.22 mm) and over 1in nominal ID
shall have two layers of braid.
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3.2.1

3.2.1.

Properties:

Tube: The tube, before braiding or with reinforcement removed, shall

1

conform to the following requirements; tests shall be conducted 1in
accordance with specified test methods, insofar as practicable:

Tensile Strength at 25°C = 1 ASTM D 412 except separation
(77°F £ 2), minimum 3000 psi speed 2 inches (51 mm) per
Longitudinal, A1l sizes (20.6 MPa) minute for sizes 0.500 inch
(12.70 mm) ID and under;
Transverse, Sizes over 2500 psi ASTM D 1457 for Targer sizes
0.500 inch (12.70 mm) ID (17.2 MPa)
Elongation at 25°C £ 1 As for tensile strength
(77°F £ 2), minimum 200% (3.2.1.1)
Specific Gravity
.1 Apparent Specific Gravity ASTM D 792, Method A
at 25°C =1 (77°F = 2) 2.125 - 2.23 Add 2 drops of wetting
agent to water
.2 Relative Specific Gravity ARP1153
at 25°C = 1 (77°F £ 2),
maximum 2.210
Roll and Proof Pressure: Tube pigmented throughout the wall, and other
types of tube when specified by purchaser, shall be subjected to the
test of 3.2.1.4.1; all tubing shall be subjected to the test of
3.2.1.4.2.
.1 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:

.1.1 Roller angles specified in the following table assume 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. A tolerance of £2 degrees is allowed on
each roller angle.

Roller Angle

Phase Type of Action Degrees

A Flattening 0
B Flattening 90
C Rounding 0
D Flattening 45
E Flattening 135
F Rounding 45
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3.2.1.4.1.2 Roller gaps shall be not larger than specified below for each size.

Size Flattening Gap Rounding Gap
Inch Millimeters Inches Millimeters

3 0.203 5.16 0.218 5.54

4 0.218 5.54 0.218 5.54

5 0.218 5.54 0.250 6.35

b 0.218 5.54 0.312 7.92

8 0.234 5.94 0.375 9.52

10 0.250 6.35 0.500 12.70

12 0.250 6.35 0.500 12.70
167 0.250 6.35 0.750 19.05
207 0.3172 7.92 0.875 22.22
247 0.375 9.527 1.250 31.75

3.2.1.4.2 Tube shall not leak, burst, or show other evidence of malfunction when
held for not less than 2 minutes at a pressure not Tower than the
proof pressure shown in Table I, using water or air as the test
medium; the pressure used shall be not higher than the minimum burst
pressure value of that table. When the test of 3.2.1.4.1 is required,
tubing shall be subjected to that test before being proof pressure

tested.
TABLE I
Proof and Burst Pressures of Tube
Nominal ID Proof Pressure Burst Pressure
Size Inches Millimeters psi kPa psi kPa
3 0.125 3.18 390 2689 600 4137
4 0.188 4.78 360 2482 550 3792
5 0.250 6.35 290 1999 500 3447
6 0.313 7.95 230 1586 390 2689
8 0.406 10.31 180 1241 320 2206
10 0.500 12.70 170 1172 290 1999
12 0.625 15.88 140 965 220 1517
167 0.875 22.22 90 621 140 965
207 1.125 28.58 65 448 100 689
247 1.375 34.92 45 310 60 414

3.2.1.5 Burst Pressure: Tube shall not burst at any pressure lower than the
burst pressure shown in Table I when pressure is applied at a uniform
rate so as to reach the specified minimum burst pressure in 5 - 10
seconds and the rate of rise is maintained at the same rate until the
tube bursts. Any suitable fluid may be used as the test medium. The
tube shall be suitably clamped so as to prevent Teakage but to permit
axial movement of the tube during test.
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3.2.1.6 Conductivity: Tube sizes 8 and smaller shall conduct a direct current
of not Tess than 10 microamperes and sizes 10 and Targer a current of
not less than 20 microamperes with a test potential of 1000 volts,
determined in accordance with 4.5.1.

3.2.2 Hose: Specimens of suitable length but not shorter than 9 inches
(229 mm), cut from the complete hose, with suitable end fittings attached
(except for the braid flare test) shall conform to the following
requirements; tests shall be performed in accordance with specified test
methods, insofar as practicable:

3.2.2.1 Braid Flare: A specimen shall fall, from the position specified in
4.5.2, through the specified ring and the sleeve normally used in making
hose assemblies shall pass over the tube without interference from the
braid.

3.2.2.2 Proof Pressure:

3.2.2.2.1 Hose shall not Teak, burst, or show other evidence of malfunction when
held at a pressure not lower than shown in Table II, column 3, for not
less than 30 seconds and not more than 5 minutes. The pressure used
shall be not higher than 50% of the minimum burst pressure in Table
1T, column 4.

TABLE 11
Proof Burst Pressure Operating
Nominal ID Pressure At Room Temperature AT 446°F Pressure
Size Inches psi psi psi psi
(Col. 1) (Col. 2) (Col. 3) (Col. 4) (Col. B5) (Col. 6)
3 0.125 3000 12,000 7500 1500
4 0.188 3000 12,000 7000 1500
5 0.250 3000 10,000 6500 1500
6 0.313 3000 9,000 6500 1500
8 0.406 3000 8,000 6000 1500
10 0.500 3000 7,000 5500 1500
12 0.625 2000 5,000 3500 1000
167 0.875 2500 5,000 3500 1250
207 1.125 2000 4,000 3000 1000
247 1.375 2000 4,000 3000 1000
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Size
(Col.

(oo BN N & 3 N N %]

12

167
207
247

3.2.2.2.

3.2.2.3

3.2.2.4

3.2.2.5

3.2.2.6

1)

2

TABLE IT (SI)

Proof Burst Pressure Operating
Nominal ID Pressure At Room Temperature At 230°F Pressure
MilTimeters kPa kPa kPa kPa
(Col. 2) (Col. 3) (Col. 4) (Col. 5) (Col. 6)
3.18 20,684 82,737 51,711 10,342
4.78 20,684 82,737 48,263 10,342
6.35 20,684 68,948 44,816 10,342
7.95 20,684 62,052 44,816 10,342
10.31 20,684 55,158 41,369 10,342
12.70 20,684 48,263 37,921 10,342
15.88 13,790 34,474 24,132 6,895
22.22 17,237 34,474 24,132 8,618
28.58 13,790 27,579 20,684 6,895
34.92 13,790 27,579 20,684 6,895

Hose shall not Teak when given a final check by completely immersing
in water, to which may be added a wetting agent or corrosion inhibitor
or both, applying air or nitrogen pressure not lower than the
operating pressure shown in Table II, column 6, but not higher than
the proof pressure shown in Table II, column 3, and holding at

lTected pressure for not less than 30 seconds after stabilizing the
pressure. If the test of 3.2.2.2.1 is conducted using air or nitrogen
as the test medium, this test is not required.

Burst Pressure at Room Temperature: Hose shall not leak, burst, or show

evidence of malfunction at any pressure lower than the values specified

in Table II, column 4, when pressure is appliec at rate of applied at a rate of increase of
15,000 - 25,000 psi per minute (1725 - 2870 kPa/second) with hose

extended straight and the free end unrestrained.

Burst Pressure at 230°C(446°F): Hose shall not leak, burst, or show

other evidence of malfunction at any pressure Tower than the values
specified in Table II, column 5, cetermined in accordance with 4.5.3 at
230°C = 5 (446°F £ 9).

Change in Length Under Presssure: Hose shall not change in Tength by

more than +0.20 inch (+5.1 mm) or -0.30 inch (-7.6 mm) in 10 inches
(254 mm) at the operating pressure specified in Table II, column 6,
determined in accordance with 4.5.4.

Impulse Test: Hose shall not burst, leak, or show other evidence of

malfunction during 100,000 impulse cycles at 200°C £ 5 (392°F = 9),
determined in accordance with 4.5.5.
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3.2.2.7 Stress Degradation: Hose shall not burst, Teak, or show other evidence
of malfunction during the sequence of tTests specified in 4.5.6. The
effusion rate during that portion of the cycle specified in 4.5.6.5
shall be not greater than the following:

Nominal 1D Effusion Rate
Size Inches Millimeters mL per inch (25.4 mm)
3 0.125 3.18 10
4 0.188 4.78 8
5 0.250 6.35 8
6 0.313 7.95 8
8 0.406 10.31 4
10 0.500 12.70 2
12 0.625 15.88 2
167 0.875 22.22 2
202 1.125 28.58 2
247 1.375 34.92 2

3.2.2.8 Leakage: Hose shall not Teak when subjected to the test of 4.5.7.

3.2.2.9 Fuel Resistance: Hose shall not leak or show other evidence of
malfunction during the test of 4.5.8.

3.2.2.10 Flexibility: Hose shall withstand bending at -55°C £ 1 (-67°F = 2)
without cracking, breaking, or splitting, determined in accordance with
4.5.9,

3.2.2.11 VNacuum: Hose shall not collapse to the extent that a ball of the
specified diameter will fail to pass Through the hose and without
showing other permanent damage, determined in accordance with 4.5.10.

3.2.2.12 Molumetric Expansion: Hose of sizes 3, 4, and 5 shall show a
@ volumetric expansion not greater than specified below, determined at a
pressure of 1000 psi (6895 kPa).
Yolumetric Expansion
Nominal ID mL per inch M1 per mm
Size Inch Millimeters free Tength Free length
3 0.125 3.18 0.028 1.10
4 0.188 4,78 0.028 1.10
5 0.250 6.35 0.040 1.57

3.2.2.13 Pneumatic Effusion: The average effusion rate through the hose and two
fittings, measured over the last 8 hours of testing at each
temperature, shall be not greater than shown in Table III, determined
in accordance with 4.5.11.
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