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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

NYLON FUEL ASSEMBLY COVER MATERIAL
GM6092M

1 SCOPE. This specification covers material properties
and test procedures for elastomeric and thermoplastic elasto-
mer rubber.

2 REFERENCED STANDARDS.

GM1000M GM9060P ASTM D573
GM4486P ASTM D380
GM6090M ASTM D4678

3 APPLICATION. The intended application of this
material is for use as fuel sleeve cover tubing.

4 DIMENSIONS AND TOLERANCES. Hose dimen-
sions and tolerances shall be as specified by the purchaser.

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 ORIGINAL PROPERTIES.

Original Tensile Strength of Tubing, MPa min ............. 8.3

Original Elongation of Tubing, % mif ...ccccesusriosssnncs 200

Hardness (Shore A) 65-80
6.2 OVEN AGING (70 h@ 150 £ 1°C).

Tensile Strength Change, max -20%

Elongation Change, max -60%

Hardness Change (Shore A), max +15

6.3 OIL RESISTANCE
D4678, IRM 903 Oil).

(70 h @ 125 + 1°C in ASTM

0 to +50

Volume Change, %

6.4 COLD FLEXIBILITY. Expose tubing sample in a
straight position for 70 h in a cold chamber @ —40 £ 2°C and,
while in the cold chamber, bend the tubing at a steady rate in a
period of 4 to 8 s 180" around a mandrel having a diameter 10
times the outside diameter of the tubing. The tubing shall not
fracture and not show any cracks, checks or breaks in the tube
or cover.

6.5 OZONE RESISTANCE. Test procedure and apparatus
shall be in accordance with GM4486P(Test for Ozone
Resistance of Elastomer Compounds) where applicable. After
exposure to the following test, tubing samples shall conform to
a rating no greater than No. 0.

6.5.1 Bend tubing sample around a mandrel having an out-
side diameter of 7 times the nominal outside diameter of the
tubing under test. The two ends of the tubing shall be tied
where they cross one another with enameled copper or alumi-
num wire.

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

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

6.6 FLAMMABILITY. Material is required to meet
GM6090M (SE-A) requirements, with the following excep-
tions to the test procedure GM9070P (referenced by
GM6090M).

6.6.1 Test specimens shall consist of an actual part number
sample, placed on the supporting U-Frame so that the part is
parallel to the length of the U-Frame and centered in the U-
Frame. If the length of the part exceeds the length of the U-
Frame, it may be trimmed to the length of the U-Frame.

6.6.2 The time of exposure to the bunsen burner flame shall
be 60 s.

6.6.3 The sample shall stop burning within 10 s of the
removal of the bunsen burner flame from the sample.

6.7 BLOOM. Submit a sample of hose to the following
schedule of exposure to cold temperatures and oven aging. The
sample should be a specimen of the proposed hose construc-
tion, and the observations should be made of the exterior of
the hose cover, away from any cut edges of the hose. The cold
chamber shall be as described in ASTM D380, Section 24, and
the oven used for oven aging as described in ASTM D573,
Section 7. The hose sample can be placed in the cold chamber
or oven without being enclosed in a container, if there is no
possibility of contamination of the surface of the hose by other
samples within the chambers, or may be placed in a suitable
clean, non-contaminating container. The sample shall be
exposed to the temperature for the times indicated in the
schedule below, and shall be examined daily when possible,
and at the conclusion of the two-week test period. The hose
must initially be black in color, and must remain black, and no
change in appearance must occur for the two weeks of the test
procedure. No deposition of solid on the surface of the cover
of the hose is permissible during the duration of the test. The
change in appearance due to moisture condensation during
temperature changes may be circumvented by allowing the
hose sample to remain at room temperature for 2 h before the
evaluation of the sample and the return of the sample to the
cold chamber or oven.
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TABLE 1 — BLOOM TEST SCHEDULE

Duration at Temperature Temperature (C)
(h)
48 -30
48 100
72 -30
168 100

7 COVER MATERIAL MARKING. The cover matcrial
shall be legibly marked according to the requirements of CPC
chart 10093203, Figure 8.

8 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

shall be equivalent in every respect to samples approved by
purchaser, and no changes in formulation and/or processing
practices are permitted without prior agreement from the pur-
chaser. While samples may be taken from incoming shipments
and checked according to this specification, the supplier shall
accept the responsibility for shipments meeting this specifica-
tion without dependence upon the purchaser’s inspection.

10 APPROVED SOURCES. Engineering source
approval required for this material. Sources are listed in the
GM Corporate Materials file (MATSPC).

11 GENERAL INFORMATION. This standard was
originated by CPC in October 1988. The lastest revisions
include:

9 INSPECTION AND REJECTION. Shipments of jeemfmenie L Description DIy
material or part under purchase order quoting this specification A 8/94 | Revise 6.3
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