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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

LOW PERMEABILITY FUEL FILLER HOSES, MODERATE TEMPERATURE
GM6401M

1 SCOPE. This specification covers 3 types of hose
12.7 mm dia and larger, coupled and uncoupled, for use with
gasoline, oil, or diesel fuel in automotive fuel systems. This
hose is less permeable than GM6196M, and has a lower maxi-
mum temperature limit than GM6196M, GM6272M, and
GM6289M. The maximum temperature limit for this hose is
100°C.

2 REFERENCED STANDARDS.

GM1000M GM6289M ASTM D413
GM4486P GM9061P ASTM D518
GM6196M GM9067P ASTM D4678
GM6272M ASTM D380 SAE J30

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 hose shall consist of
smooth-bore tube of Butadiene/Acrylonitrile (NBR) copolymer
compound. The cover shall consist of a blend of
Polyvinylchloride (PVC) polymer and Butadiene/Acrylonitrile
(NBR) copolymer compound. The cover may be perforated to
facilitate degassing during manufacturing operations. Hose
shall be black. The tube shall be reinforced with a yamn or cord

applied by braiding, knitting or circular weaving or of 2 poly
counter directional helical winding. Two (2) types of fiber
reinforcement are permitted as described:

GM6401M, Type A, refers to hose reinforcement with
aramid fiber.

GM6401M, Type B, refers to hose reinforced with rayon
fiber.

GM6401M, Type C refers to hose reinforced with polyes-
ter and nylon. Reinforcement must consist of polyester and
nylon in a knit wrap construction with alternating loops of
polyester and nylon. Nylon must be looped through poly-
ester.

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 30R71]).

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 value given below:

Sizes 12.7 MM aNd OVET ...cvvverevrrrereererernnressssnnssennens 1.3 mm

NOTE: 3: Wall gage for sizes 31.75 thru 44.45 mm shall be
between 4.3 mm and 5.6 mm and for sizes 50.80 thru 63.5 mm
between 4.3 mm and 6.4 mm.

TABLE 1 - DIMENSIONS AND TOLERANCES

Table 1A - Metric (SI) Units

Table 1B - Customary Units

. Inside dia (mm) Outside dia (mm) L Inside dia (in) Outside dia (in)
Size (mm) - - Size (in) - :
max min max min max min max min
12.70 13.28 12.12 20.63 19.05 172 523 477 812 750
15.88 16.67 15.09 24.60 23.02 5/8 656 .594 969 .907
19.05 19.84 18.26 29.37 27.79 3/4 781 719 1.156 1.094
25.4 26.99 23.81 36.52 33.34 1 1.062 .930 1.437 1.310
31.75 3251 30.99 Not Specified 1-1/4 1.28 1.22 Not Specified
34.93 34.29 35.81 Not Specified 1-3/8 1.35 1.41 Not Specified
38.10 38.86 37.34 Not Specified 1-1/2 1.53 1.47 Not Specified
44.45 4521 43.69 Not Specified 1-3/4 1.78 1.72 Not Specified
50.80 51.56 50.04 Not Specified 2 2.03 1.97 Not Specified
57.15 58.11 56.59 Not Specified 2-1/4 2.28 222 Not Specified
63.50 64.26 62.74 Not Specified 2-12 2.53 2.47 Not Specified
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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 tube and cover,

MPa N .. ene 83
Original elongation of tube, % MiN.....c.eccorvrervevrrnerrrennns 225
Original elongation of cover, % miN.......ccoecernrcrcrernrenee 200

7.2 ADHESION TEST. The minimum force required to sep-
arate a 25 mm wide sample of the cover from the
reinforcement and tube and of the tube from the reinforcement
and the cover shall be 1.4 N/mm of the width when tested in
accordance wide the ASTM D413, Machine Method, 180°

peel.

7.3 GASOLINE EXTRACTABLES TEST. Gasoline extract-
ables, as determined by GM9067P using ASTM Reference
Fuel C, shall not exceed 5 g/m? of inside surface area based on
the inside diameter of the hose.

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

7.4 OIL RESISTANCE. Oil age test samples for 70 h @ 125
1 2°C in ASTM D4678, IRM 903. Remove samples from the
heated oil and allow to cool at room temperature in fresh
ASTM D4678, IRM 903 oil for 30 + 5 minutes. The tensile
strength and elongation values of specimens taken from the
tube shall conform to the following:

Original tensile strength.....-30% max or 6.6 MPa min
Original elongation, % ....... -40% max or 150 min

7.4.1 The volume change taken from the tube and cover shall
be within the following limits; -

Tube, volume change, %......c.ccooreererrrrersrerersens Sto+ 15
Cover, volume change, % ..........ccoerrvveversrennenes 0to + 60

7.5 DRY HEAT RESISTANCE. Expose a 300 mm length of
hose for a period of 1 h @ 100 + 2°C. Remove the hose from
the oven and plug each end with a short nylon or metal rod
and resume heat aging for 720 h. Remove the hose from the
oven remove plugs and allow to cool to room temperature 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 dis-
integration either externally or internally when flexed between
flat plates within 4 s through one-half of its nominal ID.

7.6 PERMEABILITY TEST. Permeability, as determined by
GMO9061P, shall not exceed 90 g/m? of inside surface area
based on the inside diameter of the hose per 24 h.

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

8 SEQUENTIAL TEST REQUIREMENTS.

8.1 HEAT AGING, OZONE RESISTANCE. The hose
cover shall pass the following ozone resistance test with a rat-
ing no greater than No. O after heat aging a 25 wide x 150 mm
long sample cut from the hose cover along longitudinal axis of
the hose for 70 h @ 125 + 2°C.

8.1.1 OZONE RESISTANCE TEST. Ozone test procedure
and apparatus shall be in accordance with GM4486P and
ASTM D518 Procedure A where applicable.

8.1.2 Firmly fasten the rectangular sample to a test block in
such a manner as to cause an extension of 20% as measured
between gage marks 100 mm apart centered at the middle of
the strip.

8.1.3 After mounting, the sample shall be permitted to rest in
a relatively ozone-free atmosphere for 24 h a room tempera-
ture. The mounted sample shall be placed in a suitable ozone
test chamber that is maintained at an ozone concentration of
100 £ 5 parts ozone per 100 million parts of air (volume basis)
and a chamber ambient temperature of 38 + 1°C.

8.1.4 After 2 weeks of exposure, sample shall be removed
from the chamber and permitted to cool to room temperature
and then, while still on the fixture, shall be visually inspected
for signs of cracking under 2 X magnification. The area imme-
diately adjacent to the sample attachment shall be ignored in
making the visual inspection and rating.

8.2 FUEL EXPOSURE AND COLD FLEXIBILITY, BURST
STRENGTH. Hose shall pass the cold flexibility test after
conditioning as follows with ASTM Reference Fuel. C.

8.2.1 Fill two 300 mm long samples of hose with Fuel C and
seal both ends.

8.2.2 Allow filled hoses to stand at room temperature for 48
h,

8.2.3 Drain Fuel C from hoses.

8.2.4 Within 30 minutes after draining the fuel from the
hoses, cut a 25 mm long sample out of the middle of one of
the 300 mm long test samples and test as follows:

Expose a 25 mm length of hose for 70 h in a cold chamber
@ -40 £ 2°C and while in the cold chamber, flex the hose
between flat plates within a period of 4 s through one-half
its nominal ID. The hose shall not fracture and shall not
show any cracks, checks, or breaks in the tube or cover.

8.2.5 BURST STRENGTH. The minimum bursting strength
of the second 300 mm long sample of hose after Fuel C expo-
sure shall be 1.20 MPa for Type A hose, 345 kPa for Type B
and Type C hose.
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