@D Engineering Material Specification

Material Name Specification Number
HOSE, REINFORCED RUBBER - FUEL LINE ESA-M2D50-A
1. SCOPE

The material defined by this specification is a reinforced rubber hose.

2. APPLICATION

This specification was released originally for material used for fuel line and fuel tank filler
lines.

3. REQUIREMENTS
3.1 CONSTRUCTION
The hose shall have a smooth bore tube (gasoline resistant) of suitable synthetic

rubber, reinforced with one ply of braided, knit, spiral, or woven fabrie, and covered
with a suitable oil and ozone resistant synthetic rubber coating.

3.2  BURST PRESSURE, min 175 psi (1.2 MPa)
_ (ASTM D 380)
3.3  VACUUM COLLAPSE, max 20%

Test Method: Subject the hose to a vacuum of 20 in Hg (68 kPa) while bent over a

mandrel having a diamoeter 10 times the nominal O.D. of the hose. After and during .

the 24 h at 102 + 3°C, the outside diameter shall not be less than 80% of the
original.
3.4 COLD FLEXIBILITY, Tube and Cover No cracks or breaks

Test Method: An 18 in (450 mm) length of the hose filled with ASTM Fuel "B" shall
not crack or show other defects after being conditioned at -40™C for 70 h and bent
180~ over a temperature conditioned mandrel 10 times the nominal O.D. of the hose.
This flexing shall be accomplished within 4 s.

3.5 OZONE RATING, Cover 0
(FLTM BP 1-1)

3.6 HiGH TEMPERATURE RESISTANCE No cracks

Test Method: A piece of hose bent into a free loop (approx&'mately 10 in (250 mm)
diameter) until ends meet shall be aged in an oven at 149 + 3°C for 70 h. At the end

of the aging period the cover shall show no signs of cracking when examined under a
7 power glass.
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3.7 OVALITY, min ' 75%
Ovality will be expressed as a ratio of the inside minor to major diameter times 100.

3.8 PHYSICAL CHARACTERISTICS
(ASTM D 380) Tube Cover

3.8.1 Original Properties

Tensile Strength, psi (MPa), min 1250 (8.6) 1250 (8.6)
Ultimate Elongation, % min 250 250
Modulus at 100% Elongation, 275 (1.9) 180 (1.2)

psi (MPa), min

3.8.2 Aged Propertie%
(70 hat 102 +37°C)

Tensile Strength, psi (MPa), min 685 (4.7) 685 (4.7)
Ultimate Elongation, % min 135 135
3.8.3 Immersion in %STM Reference Fuel "B"
(48hat23 +2
Tensile Strength, psi (MPa), min 875 (6.0) 875 (6.0)
Ultimate Elongation, % min 175 175
Volume Inerease, % max 25 -—
3.8.4 Adhesion, 1b/in (kN/m) of width, min 6 (1.0)

(tube to cover)
3.9 FLAMMABILITY, cover Self-extinguishing

Test Method: Cut 1/4 in (6.4 mm) wide strips longitudinally from the cover, which
have been removed from the hose. A Bunsen burner shall be used to start burning of
the strips until approximately 1/2 in (13 mm) of the strip is burning vigorously.
Remove the burning strip from the flame and hold it horizontally with the outside
facing upward. The flame shall be self-extinguishing within 1 min. The average
time of at least 6 determinations shall be used. The test shall be conducted in a
draft free atmosphere.

3.10 RESISTANCE TO KINKING

Test Method: Insert required length of hose on test fixture securing each end with
metal clamps. When installing hose, it shall be bent in the same plane and direction
as its free state curvature. Place fixture in an oven at 121 + 3°C for 1 h. Remove
fixture from oven and within 5 min pass a steel ball of specified diameter through
hose installed on fixture. Ball must pass freely.
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