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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FUEL AND OIL RESISTANT TUBING DOUBLE WALL NONREINFORCED
GM6E095M

1 SCOPE. This specification covers one type of tubing
12.7 mm diameter and larger, coupled and uncoupled, for use
with gasoline, oil, or diesel fuel in automotive fuel systems.
Tubing should not be used above 100 C.

2 REFERENCED STANDARDS.

GM4486P ASTM D413
GM9061P ASTM D518
GM9067P SAE J30
ASTM D380

3 TUBING CONSTRUCTION. The tubing shall consist
of a smooth-bore tube of butadiene/acrylonitrite (MBR)
copolymer compound and a cover compound that consists of
a blend of butadiene/acrylonitrile/polyvinyl chloride (NBR/
PVC). Optional cover material may be chlorosulfonated
polyethylene (CSM) or chlorinated polyethylene (CPE).

NOTE: Some fabricators may require reinforcement as a
manufacturing aid. This option is permitted and does not
prohibit approval to this specification.

4 DIMENSIONS AND TOLERANCES. Tubing fur-
nished to this specification shall conform to the dimensions
and tolerances shown in Table 1 for the size (nominal inside
diameter) specified by the purchaser (conforms to SAE J30
Table 7 [SAEJ30R7] 3.1. Cut length tolerances same as
SAEJ30R7.

NOTE 1: Tube 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 tubing and outer surface of tubing shall
not exceed value given below:

Sizes 12.7 mm and over

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

5 TESTS. Procedures described by ASTM D380 (Meth-
ods of Testing Rubber Hose) are to be followed wherever
applicable. '

6 BASIC TEST REQUIREMENTS.
6.1 Tensile Strength and Elongation.

Original tensile strength of tube and cover,

MPamin......cooeviiiiiiiiiiiiineininerrenreasenrannons 8.3
Original elongation of tube, %o min ..............c...... 225
Original elongation of cover, %o min .................... 200

6.2 Adhesion Test. The minimum force required to separate
the cover from the tube shall be 1.4 N/mm of width when
tested in accordance with ASTM D413, Machine Method,
180° peel.

6.3 Gasoline Extractables Test. Gasoline extractables, 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 tubing.

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

6.4 Oil Resistance. Oil age test samples for 70 hat 10022 C
in ASTM No. 3 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 conform to the
following:

-30% max or 6.6 MPa min
-30% max or 150 min

Change in tensile (6.1)
Change in elongation (6.1), %

TABLE 1 - DIMENSIONS AND TOLERANCES

Nominal Size Inside Diameter Outgide Diameter

mm n mm in mm in

12.70 1/2 12.70 +0.58 0.500 +0.023 19.84 +079 0.781 +0.031
15.88 5/8 15.88 +0.79 0.825 +0.031 23.81 +0.79 0.938 +0.031
19.05 3/4 18.05 +0.79 0.750 +0.031 28.58 +0.79 1.125 +0.031
25.40 1 2540 +0.79 1.000 +0.031 34.93 +1.69 1.375 +0.062
31.75 1-1/4 31.75 £0.99 1.250 +0.039 Not Specified

38.10 1-1/2 38.10 +0.99 1.500 +0.039 Not Specified

44.45 1-3/4 44.45 +0.99 1.750 +0.039 Not Specified

50.80 2 50.80 +0.99 2.000 +0.039 Not Specified

57.15 2-1/4 57.15 +0.99 2.250 +0.039 Not Specitied

63.50 2-1/2 63.50 +0.99 2.500 +0.039 Not Specified
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6.4.1 The volume change of samples taken from the tube
and cover shall be within the following limits:

Tube,volume change, % ...........cocovnennnen. -S5to+15
Cover, volumechange, % ..........cooivinininnnnn 0to +60

6.5 Dry Heat Resistance. Expose a 300 mm length of tubing
for a period of 1 h at 100 * 2 C. remove the tubing from the
oven and plug each end with a short nylon or metal rod and
resume heat aging for 720 h. Remove the tubing from the
oven, remove plugs and allow to cool to room temperature for
a minimum of 2 h. A 25 mm wide section of tubing cut from
the center of the test sample shall show no cracks, charring or
disintegration either externally or internally when flexed
between flat plates within 4 s through one-half of its nominal
ID.

6.6 Permeability Test. Permeability, as determined by
GM9061P, shall not exceed 100 g/m* of inside surface area
based on the inside diameter of the tubing per 24 h.

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

7 SEQUENTIAL TEST REQUIREMENTS.

7.1 Heat Aging, Ozone Resistance. The tubing cover shall
pass the following ozone resistance test with a rating no
greater than No. 0 after heat aging a 25 wide x 150 mm long
sample cut from the tubing cover along the longitudinal axis
of the tubing for 70h at 100 £ 2C.

7.1.1 Ozone Resistance Test. Ozone test procedure and
apparatus shall be in accordance with GM4486P and ASTM
D518 Procedure A, where applicable.

7.1.2 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.

7.1.3 After mounting, the sample shall be permitted to rest
in a relatively ozone free atmosphere for 24h at room
temperature. The mounted sample shall be placed in a
suitable ozone test chamber that is maintained at an ozone
concentration of 100  § parts ozone per 100 million parts of
air (volume basis) and a chamber ambient temperature of
38t1C.

7.1.4 After 1000 h of exposure, sample shall be removed
from the chamber and permitted to cool to room temperature
and the, while still on the fixture, shall be visually inspected
for signs of cracking under 2X magnification. The area
immediately adjacent to the sample attachment shall be
ignored in making the visual inspection and rating.

7.2 Fuel Exposure and Cold Flexibility, Burst Strength.
Tubing shall pass the cold flexibility test after conditioning as
follows with ASTM Reference Fuel C and Diesel Fuel.

7.2.1 Fill two 300 mm long samples of tubing with Fuel C
and 2 with Diesel Fuel. Seal both ends.

7.2.2 Allow filled tubing to stand at room temperature for
48 h.

7.2.3 Drain Fuel C and Diesel Fuel from tubing.

7.2.4 Within 30 minutes after draining the fuel from the
tubing cut a 25 mm long sample out of the middle of the
300 mm long test samples of the Fuel C and Diesel Fuel
tubing and expose a 25 mm length of tubing for 70 h in a cold
chamber at —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 tubing shall not fracture and shall
not show any cracks, checks, or breaks in the tube or cover.

7.2.5 Burst Strength. The minimum bursting strength of the
second 300 mm long samples after Fuel C and Diesel Fuel
exposure shall be 0.45 MPa minimum.

7.3 Fuel, Heat and Ozone Resistance, Adhesion Test. A
sample length of tubing shall be exposed to the following
sequential tests:

7.3.1 Totally fill and cap 2 tubing samples. One with ASTM
Fuel C and one with Diesel Fuel. Let stand 48 h at room
temperature.

7.3.2 After exposure, drain tubing sample and place in an
air-circulating oven for 48 h at 100 + 2 C.

7.3.3 Repeat 7.3.1 and 7.3.2 above using fresh ASTM
Reference Fuel C and Diesel Fuel.

7.3.4 Expose sample to ozone resistance test per 7.1.1.

7.3.5 Adhesion Test. Totally fill and cap a separate tubing
sample with ASTM Reference Fuel C and one with Diesel
Fuel for 48 h at room temperature. Immediately after expo-
sure, drain tubing samples and test for adhesion in accordance
with ASTM D413, machine Method, 180° speed. Samples
shall require a minimum force of 1.0 N/mm of width to
separate the cover from the tube.

8 TUBING MARKING. The tubing shall be legibly
marked with the following information in the sequence stated:
Nominal inside diameter expressed as fraction of an inch
(Ex: 1-1/4), GM specification number GM6095-M date code,
manufacturer’s code identification as designated by Rubber
Manufacturers Association, and the manufacturing plant
location code. Such marking shall be printed parallel to the
axis in vivid white or light blue block letters not less than
3 mm high and the open space between the specified marking
shall not exceed 25 mm.

8.1 The date code shall consist of 6 digits: The first 2 digits
shall represent the month (01 through 12) of the year, the
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