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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

LOW PRESSURE FLUID HOSE
GM6274M

1 SCOPE. These specifications cover light wall hose for
use in braking systems of vehicles. The brake fluid will be at
atmospheric pressure, under normal conditions, not to be used
with hydrocarbon based fluids.

2 REFERENCED STANDARDS.

9985013 ASTM D413
ASTM D380 ASTM D573

3 HOSE CONSTRUCTION. The hose shall consist of
a smooth bore tube of ethylene propylene diene monomer
(EPDM) elastomer, reinforced with a ply or plies of braided,
knit, spiral or woven rayon, aramid fibers or other vendor
approval fabric and furnished with a cover of ethylene propyl-
ene diene monomer (EPDM) elastomer. Hose shall be black
unless otherwise specified. Polymer used for both tube and
cover compounds shall be 1009% EPDM.

4 DIMENSIONS AND TOLERANCES. Hose fur-

nished to this specification shall conform to the dimensions
and tolerances shown in Table 1.

TABLE 1 - DIMENSIONS AND TOLERANCES

Size Inside dia (mm) Outside dia (mm)
(mm) min max min max
7.94 7.54 8.34 15.34 16.54
12.0 11.2 12.7 19.8 21.3

5 TEST. Procedures described by ASTM D380 (Meth-
ods of Testing Rubber Hose) shall be followed unless
otherwise specified.

6 TEST REQUIREMENTS.

6.1 BURST TEST. The minimum bursting strength shall be
2.0 MPa.

6.2 ADHESION TEST. When tested in accordance with
ASTM D413, Machine Method, 180° peel, the minimum force
required to separate a 25 mm wide sample of the cover from
the reinforcement and tube and of the tube from the reinforce-
ment and the cover shall be 1.4 N/mm of width.

6.3 BASIC COMPOUND REQUIREMENTS.
6.3.1 Original Physical Properties.
Original hardness of tube and cover, Durometer, Shore A,

Points 708
Original tensile strength of tube and cover, MPa,

min 8.0
Original tensile modulus of tube and cover @ 100%
clongation, MPa min 3.0
Original elongation of tube and cover, % min ......ccee 250

6.3.2 Dry Heat Resistance. In addition, any change in hard-
ness, tensile strength and elongation of specimens taken from
the tube and cover and then heat aged for 168 h in an air oven

@ 125 + 1°C per ASTM D573 (Rubber deterioration in an air
method) shall meet the following values:

Hardness change, tube and cover, durometer,

Shore A +10/-0
Tensile strength change, tube and cover, % maX.......... -15
Elongation change, tube and cover, % maX.....c.ouweueuees 40

6.3.3 Brake Fluid Resistance. Age test specimens taken from
the tube only for 168 h at 125 + 1°C in 9985013 brake fluid.
Remove samples from the heated brake fluid and allow to cool
to room temperature in fresh Delco Supreme brake fluid for 30
+ 5 minutes. The hardness, tensile strength, elongation and
volume values of these tube specimens shall conform to the
following:

Hardness change, tube, durometer, Shore A ............... +10
Tensile strength change, tube, % MaX..cccreeeeercorveererennees -15
Elongation change, tube, % max...... -40
Volume change, tube, % max -2/+5

6.4 HEAT RESISTANCE.

6.4.1 With the hose filled with 9985013 brake fluid, expose
formed hose in its free state and straight hose as shown in
Figure 1 for a period of 168 h in an air oven @ 125 % 3°C
within 6 h after removing from heat. The hose shall show no
crack, charring or disintegration externally and internally when
straightened. See Table 2.
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FIGURE 1 - TEST SAMPLE ON FORM FOR HEAT
AGING TEST (SEE TABLE 2)
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TABLE 2 - DIMENSIONS FOR HEAT AGING TEST
(SEE FIGURE 1)

Hose Inside dia Dimensions of Heat Aging Test
Forms
A B C R
mm in mm mm mm mm
7.94 5/16 120 90 20 45
12.0 15/32 127 102 20 51

6.4.2 The fluid aged hose shall show no leaks when subse-
quently subjected to a proof of pressure of 1.0 MPa.

6.4.3 A second hose sample shall be filled with 9985013
brake fluid and exposed in its free state for a period of 168 h
in an air over @ 125 + 1°C. Drain fluid from hose @ 24 £ 3°C
within 6 h after removing from heat. Test for adhesion per 6.2.

6.5 A 12.51 0.1 g specimen taken from the tube of the hose
shall be aged for 70 h @ 150 + 1°C suspended in 125 mL of
9985013 brake fluid. Upon completion of aging, allow to cool
for 1 h and remove the test specimen from the fluid. Any strat-
ification within the aged fluid will represent a failure.

6.5.1 Measure the volume and Shore A Durometer of 2 O
rings from the master cylinder used in the brake system. In
100 mL of aged 9985013 brake fluid from 6.5, add one O ring.
In 100 mL of new 9985013 brake fluid, add the other. After
sealing these containers, age for 70 h @ 150 £ 1°C in an oven.
Retumn containers to room temperature within 1 h, measure
volume and Shore A Durometer of O rings. The difference in
properties of the O rings between the control and tube aged
brake fluid shall be:

Hardness, Durometer Shore A, Points 15
Volume change, % w2 tO +5

6.6 COLD TEST. Two 300.0 mm samples of hose shall be
used for this test. Onc sample shall be tested per 6.6.4 as
received and the other sample conditioned as follows:

6.6.1 Fill a specimen of brake hose with 9985013 brake fluid
and seal both ends.

6.6.2 Expose the specimen @ 125°C in an air-circulating
oven for 168 h.

6.6.3 Drain the brake fluid from the hose and let age for 24 h
at room temperature.

6.6.4 Expose hose specimen in a straight position for 70 h in
a cold chamber @ 40°C and flex in the cold chamber around
a Mandrel having a diameter 10 times the outside diameter of
the hose. The hose specimens could tested as received and
conditioned per the above shall show no checks, cracks or
breaks in the tube or cover. In addition, the hose shall show no
leaks when subjected to proof pressure of 1.2 MPa.

6.7 INTERNAL HOSE CLEANLINESS TEST

PROCEDURE.
6.7.1 Select 10 samples at random from each production lot.

6.7.2 Wearing contamination free gloves, fill each hose with
75 mL of isopropyl alcohol. Oscillate each sample through
180° 4 times and empty contents into a sterilized glass beaker.

6.7.3 Filter fluid through a preweighed crucible (or equiva-
lent) containing a 1.5 m paper filter. Apply a vacuum at the
time of filtration. Flush beaker with an additional volume of
isopropyl alcohol and pass through the filter.

6.7.4 Place the entire preweighed crucible (or equivalent)
with filter into an air-circulating oven set @ 80 1 5°C for a
minimum of 15 minutes.

6.7.5 Place the crucible and filter into a desiccator and allow
to cool for a minimum of 10 minutes to room temperature.

6.7.6 Reweigh crucible with filter on a scale measuring to the
nearest milligram.

6.7.7 Calculate and record weight of contamination collected
in the filter per meter of hose tested.

6.7.8 Examine the filter paper under a microscope equipped
with a measuring scale.

6.7.9 Record number of particles greater than 1000 m and
number of particles between 500 and 1000 m/per meter of
hose tested.

6.8 CLEANLINESS CRITERIA.

6.8.1 Total contamination, max 3 mg/m
6.8.2 Number of particles with max dimension 500 to 1000
m, max6 pes/m

6.8.3 Number of fibers with length between 2.0 and 4.0 mm
6 pcs/m

6.8.4 Number of particles with max dimension greater than
1.0 mm 0 pes/m

6.8.5 Number of fibers with length greater than 4.0 mm 0
pes/m

6.9 KINK TEST.

6.9.1 Kink Resistance. The collapse of the outside diameter
of the hose at point A, as shown in Figure 2 shall not exceed
4.3 mm for 7/32 ID hose, 5.1 mm for 11/32 ID hose, 6.9 mm
for 15/32 ID hose, and 5.6 mm for 1/2 ID hose when tested as
follows:

6.9.2 Bend a specimen of hose, of the length prescribed in
Table 3, in the direction of its natural curvature until its ends
Jjust touch. A specimen consisting of nonformed hose shall be
used for this test.
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