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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

LOW PERMEABILITY FUEL FILLER HOSES
GM6289M

1 SCOPE. This specification covers hoses (coupled or
uncoupled), for use with gasoline, oil or diesel fuel in automo-
tive fuel systems. This hose is less permeable than GM6272M,
GM6401M, and GM6196M. Type A hose is intended for high
stress applications. Constructions 1, 2, and 3 are suitable for
applications subjected to maximum temperatures of 125°C or
less. Construction 4 is suitable for applications subjected to
maximum temperatures of 100°C or less.

2 REFERENCED STANDARDS.

GM1000M GM9067P ASTM D4678
GM4486M GM9665P SAE J30
GM6196M ASTM D380 SAE J30R7
GM6272M ASTM D413

GM6401M ASTM D518

3 REQUIREMENTS.

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

4 HOSE CONSTRUCTION. The hoses described in this
specification are differentiated based on the reinforcement and
the composition of the different layers into the following types
and construction numbers.

4.1 TYPES. (Reinforcement to the tube may be applied by
braiding, knitting, or circular weaving.)

Type A: Reinforced with aramid fiber.
Type B: Reinforced with rayon fiber.
Type C: No Reinforcement.

4.2 CONSTRUCTIONS.

4.2.1 Construction 1: This hose shall consist of a smooth
bore tube of laminated construction consisting of an inner tube
of fluoroelastomer (FKM), 70% fluorinated, and an outer tube
of Butadiene/Acrylonitrile (NBR) copolymer compound. The
cover shall consist of Chlorinated Polyethylene (CPE) or
Chlorosulfonated Polyethylene (CSM). The minimum thick-
ness of the FKM shall be 0.6 mm.

4.2.2 Construction 2: This hose shall consist of a smooth
bore tube of laminated construction consisting of an inner tube
of Butadiene/Acrylonitrile (NBR) copolymer compound, a bar-
rier layer of tetrafluoroethylene hexafluoropropylene (THV)
and an outer tube of Butadiene/Acrylonitrile (NBR) copolymer
compound. The cover shall consist of Chlorinated
Polyethylene (CPE) or Chlorosulfonated Polyethylene (CSM).
The minimum thickness of the barrier (THV) shall be 0.12
mim.

4.2.3 Construction 3: This hose shall consist of a smooth
bore tube of laminated construction consisting of an inner tube

of fluoroelastomer (FKM), 70% fluorinated, and an outer tube
of Butadiene/Acrylonitrile (NBR) copolymer compound. The
cover shall consist of Chlorinated Polyethylene (CPE) or
Chlorosulfonated Polyethylene (CSM). The minimum thick-
ness of the FKM shall be 1.2 mm.

4.2.4 Construction 4: This hose shall consist of a smooth
bore tube of laminated construction consisting of an inner tube
of Butadiene/Acrylonitrile (NBR) copolymer compound, a bar-
rier layer of tetrafluoroethylene hexafluoropropylene (THV)
and an outer tube of a blend of Polyvinylchloride (PVC) poly-
mer and Butadiene/Acrylonitrile (NBR) copolymer compound.

4.3 DRAWING CALLOUT. To properly define the hose, the
material specification number is to be followed by a type and a
construction number (ex. GM6289M Al). Drawing Callouts
not referencing a hose construction are assumed to be referenc-
ing Construction 1.

5 DIMENSIONS AND TOLERANCES. Hose furnished
to this specification shall conform to the dimensions and toler-
ances shown in Table 1 for the size (nominal inside diameter)
specified by the purchaser (conforms to SAE J30 (SAE
J30RT).

TABLE 1 - DIMENSIONS AND TOLERANCES

X Size Inside dia Outside dia
(mm) (mm) (mm)
max min max min
15.88 16.67 15.09 24.60 23.02
38.10 38.86 37.34 Not Specified
50.8 51.56 50.04 Not Specified

NOTE 1: Hose cover wall thickness shall be between 25 and
40% of total wall thickness.

NOTE 2: Concentricity based on total indicator reading
between inside bore of hose and outer surface of hose shall not
exceed 1.3 mm.

NOTE 3: Wall gage for size 38.1 mm shall be between 4.3
and 5.6 mm.

6 TESTS. Procedures described by ASTM D380
(Method of Testing Rubber Hose) are to be followed wherever
applicable.

7 BASIC TEST REQUIREMENTS.
7.1 TENSILE STRENGTH AND ELONGATION.

Original tensile strength of cover MPa min................... 83
Original elongation of laminated tube, % min.............. 225
Original elongation of cover, % Mifl..........ocevvrvsersennnns 200
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7.2 ADHESION TEST. The minimum force required to sep-
arate a 25 mm wide sample of the cover from the
reinforcement and laminated tube and of the laminated tube
from the reinforcement and the cover shall be 1.4 N/mm of
width when tested in accordance with the ASTM D413,
machine method, 180°C peel. The adhesion of the laminated
fluroelastomer veneer to the backing Butadiene/Acrylonitrile
outer layer shall either meet the minimum requirements speci-
fied above or be inseparable to the extent that tearing of the
elastomer occurs.

7.3 GASOLINE EXTRACTABLES TEST. Gasoline
Extractables as determined by GM9067P using ASTM
Reference Fuel C, shall not exceed 2.32 g/m? of inside diame-
ter of the hose.

NOTE 1: Area is based on gage pin measurement of inside
diameter of hose.

7.4 OIL RESISTANCE. Oil age test samples for 70 h @ 125
+ 2°C in ASTM D4678 IRM 903 oil. Remove samples from
the heated oil and allow to cool at room temperature in fresh
ASTM No. 3 oil for 30 £ 5 minutes. The tensile strength and
elongation values of specimens taken from the tube shall con-
form to the following:

Original tensile strength.......... ~30% max or 6.6 MPa min
Original elongation, %..........cccoeeune. —40% max or 150 min

7.4.1 The volume change of samples taken from the tube and
cover shall be within the following limits:

-5to+ 15
0to + 60

Tube, volume change, %
Cover, volume change, %

7.5 DRY HEAT RESISTANCE. Expose a 300 mm length of
hose for a period of 1 h @ 125 £ 2°C for hoses of
Construction 1, 2, or 3, or @ 100 * 2°C for hose of
Construction 4. Remove the hose from the oven and plug each
end with a short nylon or metal rod and resume heat aging at
the temperature specified above, for 720 h. Remove the hose
from the oven, remove plugs and allow to cool to room tem-
perature for a minimum of 2 h. A 25 mm wide section of hose
cut from the center of the test sample shall show no cracks,

charring or disintegration either externally or internally when
flexed between flat plated within 4 s through one-half of its
nominal ID.

7.6 PERMEABILITY TEST. Permeability test is determined
by GM9665P, shall not exceed the following:

Construction 1: 40 g/m%*24 h
Construction 2: 15 g/m*24 h
Construction 3: 20 g/m%24 h
Construction 4: 15 g/m?*/24 h

7.6.1 Permeability test is to be performed with hoses having
minimum barrier thickness. For Engineering Source Approval
to this specification, permeability test results per GM9665P for
1 size of hose can be used as the basis for approval for other
sizes of GM6289M hose, provided:

A. All materials used in the hose tested are identical to
those used in the other size hose submitted for
approval.

B. Hose construction and manufacturing process are
identical between the test hose and the other size
hose submitted for approval.

C. The permeability barrier layer(s) in the test hose are
no thicker than the minimum layer thickness(es) of
the other size hose submitted for approval.

D. Differences in expected permeability between the test
hose and the other size hose submitted for approval
due solely to the dimensional differences between the
hoses are reported, and the basis for this expected
difference described. Both the measured value for the
test hose, and the expected permeation value for the
other size hose must be reported, and the calculations
used to determine the expected permeation from the
other size hose shown.

NOTE 1: Area is based on gage pin measurement of inside
diameter of the hose.

7.7 HOSE STIFFNESS. Hose stiffness shall be measured
using a test fixture as shown in Figure 1. The hose shall be
clamped securely to the fixture using production intent clamps.
A force gage attached to the top of the fixture is used to mea-
sure the peak force required to bend the hose samples 45° from
the vertical. Each hose sample is to be tested in 4 directions
(90° apart) and the average force is calculated. Three (3) sam-
ples of every construction must be tested.

© Copyright JUNE 1997 General Motors Corporation All Rights Reserved

6289M

PAGE 2

JUNE 1997

~

Documents


http://www.avadocuments.com/doc/gm-gm6289m-0
http://www.avadocuments.com/doc/gm-gm6289m-0

