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1 SCOPE. This specification covers requirements for an
extruded multilayered fuel lines. The lines described by this
specification are less permeable to fuel than those described by
GM6264M.

1.1 Other documents which describe the performance and
dimensional requirements of these components and assemblies
manufactured from these components are GMO9060P,
GMOY080P, and Chart #10093203.

1.2 CONSTRUCTION. See Figure 1.

1.2.1 Type A: This shall consist of a smooth-bore tube of
Conductive PVDF. The cover shall consist of Nylon 12. There
will be a layer of adhesive between the cover and tube. The
cover shall be 70 to 90% of the wall thickness.

1.2.2 Type B: This hose shall consist of a smooth-bore tube
of laminated construction of an inner tube of conductive ETFE
(Ethylene-Tetrafluroethylene Copolymer) and an outer tubing
of ETFE. The cover shall consist of Nylon 12. The cover shall
be 70 to 80% of the total wall thickness and the minimum
thickness of the conductive ETFE layer shall be 0.05 mm.

1.2.3 Type C: Replaced by GM6406M Type A.

1.2.4 Type D: This hose shall consist of 4 layers arranged in
a ‘concentric pattern around the smooth bore inner tube. The
inner layer shall consist of a conductive Nylon 12 and will
have a nominal thickness of 0.1  0.02 mm. The barrier layer
shall be PVDF and have a nominal thickness of 0.2 * 0.05 mm
and will be located in the center of the tubing wall. The outer
layer and intermediate layer (located in either side of the bar-
rier) will be nonconductive Nylon 12.

1.2.5 Type E: Replaced by GM6406M Type B.

1.2.6 Type F: This hose shall consist of 3 layers arranged in a
concentric pattern around the smooth bore inner tube. The
inner layer shall consist of a skin of conductive
Polytetrafluoroethylene (PTFE). The intermediate layer shall
be nonconductive PTFE. The outer layer shall be Nylon 12.
The outer layer shall be 55 to 75% of the wall thickness. The
conductive PTFE inner tube shall be 0.076 mm thick mini-
mum.

1.2.7 Type G: Replaced by GM6406M Type C.
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FIGURE 1
1.3 SAMPLE DRAWING CALLOUT. To fully describe the @~ 2 REFERENCED STANDARDS.
hose the specification number must be followed by a type. GM1000M GM9055P SAE J400
GM6264M GMO9060P SAE J1737
Example: GM213M Type A GM6406M GM9080P 10093203
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3 LIMITATIONS.

3.1 Parts made from these materials should not be exposed to
peak intermittent temperatures greater than 115°C, or continu-
ous usage greater than 90°C.

3.2 Only virgin material is to be used.

3.3 Unless otherwise noted, for all test , temperatures shall be
held to & 2°C, all test pressures to 35 kPa, and all test sample
lengths to + 5.0 mm.

3.4 A conductive path must be provided in connectors.

4 REQUIREMENTS - EXTRUDED PARTS. For test-
ing of the tubing to 4.5 through 6.1 of the specification, each
type of connection used in a design released to this specifica-
tion must be incorporated into the samples tested to 4.5, 4.6,
47, 4.8, 4.10, and 4.11. If fuel filters are incorporated into a
design, they must be incorperated into the samples tested to
4.10 and 4.11.

4.1 Al sizes of extruded tubing incorporated into a design
released to this specification must be tested to all of the
requirements of this specification.

4.2 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All material supplied to this specification must
comply to the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

4.3 For fuel tubing assemblies that consist of crosshead
extruded sleeving assemblies, testing to 4.7 and 4.8 is not
required. For test of the tubing from these assemblies to the
requirements of 4,12, removal of the crosshead extruded sleev-
ing from the tubing prior to test is required.

4.4 Where there is a reference in the specification to a mini-
mum bend diameter, the values listed in Table 1 shall be used.
The tubes are to be bent in a free state until they form an oval,
then the free ends are grasped, wrapped over the first loop of
tubing, and secured to form a two-layered coil of nylon tubing.
The coil is secured, preferably with copper wire, at the points
shown in Figure 2. The measurement of the minimum bend
diameter is made from inside wall to inside wall of the coil of
nylon tubing (inner diameter).

TABLE 1 - DIMENSIONS TOLERANCES, mm

Minimum B_end Diameter

Secured in
These Areas

6264-001(3,/30)

FIGURE 2 - SECTION

4.5 BURST TEST.

4.5.1 Test Procedure. The test apparatus consists of a suit-
able source of hydraulic pressure and the necessary gages and
piping. The length of the tubing should be 305.0 £ 5.0 mm.
Plug one end of the test specimen and mount in the apparatus
with the other end unrestrained. The tubing is stabilized for 1
to 3 h @ 24°C. Pressure is applied at room temperature, 24 +
2°C, at a constant rate so as to reach the specified minimum
burst pressure within a time period of 10 to 15 s. Fittings shall
not separate from the tubing nor shall the assembly visibly
leak at less than the specified minimum burst pressure.

4.5.2 Acceptance Determination. The minimum burst pres-
sure shall be 3100 kPa. For 12.50 mm tubing used for low
pressure applications (< 6.9 kPa max operating pressure), low
temperature applications (£ 90°C max intermittent tempera-
ture), the minimum burst pressure shall be 1035 kPa.

4.6 HIGH TEMPERATURE BURST TEST.

4.6.1 Test Procedure. The test apparatus consists of a suitable
source of hydraulic pressure and the necessary gages and pip-
ing. The oil should be @ 125 £ 1°C. The length of the tubing
should be 305.0 + 5.0 mm. Plug one end of the test specimen
and mount in the apparatus with the other end unrestrained.
The tubing shall be stabilized for 1 h @ 125°C. Pressure is
applied @ 125°C at a constant rate so as to reach the specified
minimum burst pressure within a time period of 10 to 15 s.
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(SECTION 4)

Nominal | Inside dia Wall Bend | Tubing
oD Thickness | dia, min | Length
6.35 3.80-4.14 | 098-1.41 76.2 450
7.93 6.20-6.50 | 0.90-1.15 101.6 630
9.53 7.77 - 8.07 | 0.90-1.15 152.4 870
15.30 |} 12.35-12.65| 1.20-1.60 236.3 1330
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Fittings shall not separate from the tubing nor shall the assem-
bly visibly leak at less than the specified minimum burst
pressure. For 12.50 mm tubing used for low pressure, low
temperature applications, there is no high temperature burst
requirement.

4.6.2 Acceptance Determination. The minimum burst pres-
sure shall be 1380 kPa.

4.7 RESISTANCE TO ZINC CHLORIDE TEST. See Figure
3.

4.7.1 Test Procedure. The sample is bent to the minimum
bend diameter and immersed in a 50% aqueous solution (by
weight) of zinc chloride for 200 h @ 23 * 2°C. All interfaces
between the tubing and the components directly connected to
the tubing must also be immersed for the duration of the test
when performing this procedure. The ends of the assembly are
to remain unplugged. The sample is removed from the solution
and burst tested per 4.5. The sample may be rinsed with fresh
water to clear salt residue from the tubing before bursting.

4.7.2 Acceptance Determination. There shall be no visible
cracks or crazing in the sample. Sample must meet Burst Test
requirement of 4.5.

4.8 RESISTANCE TO CALCIUM CHLORIDE TEST.
See Figure 3.

4.8.1 Test Procedure. The sample is bent to the minimum
bend diameter and immersed in a2 50% aqueous solution (by
weight) of calcium chloride for 200 h @ 60 + 2°C and 200 h
out of solution @ 60 * 2°C. All interfaces between the tubing
and the components directly connected to the tubing must also
be immersed for the duration of the test when performing this
procedure. The ends of the assembly are to remain unplugged.
The sample is removed from the solution and burst tested per
4.5. the sample may be rinsed with fresh water to clear salt
residue from the tubing immediately before the burst test.

4.8.2 Acceptance Determination. There shall be no visible

.cracks or crazing in the sample. Sample must meet Burst Test

requirement of 4.5.
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FIGURE 3

4.9 COLD TEMPERATURE FLEXIBILITY TEST.

49.1 Test Procedure. The sample, consisting of a
305.0 = 5.0 mm length of tubing, is exposed in an air-circu-

lating oven @ 110 * 2°C for 24 h. The sample is removed
from the oven and within 30 minutes exposed for 4 h @ —40 +
2°C. A mandrel having a diameter equal to 12 times the nomi-
nal diameter (nominal OD) of the tubing is also exposed for 4
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