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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ General

POWER STEERING REMOTE RESERVOIR HOSE
GM8211M

1 SCOPE. This specification covers hose made from
textile reinforcement and synthetic rubber, for use in hydrau-
lic steering applications as a flexible connection between the
power steering fluid reservoir and the power steering pump.

2 CONSTRUCTION.

2.1 The hose shall consist of a smooth bore tube of
chlorinated polyethylene (CPE) or chlorosulfonated polyeth-
ylene (CSM) compound reinforced with textile braid, knit or
helically wound plies (in multiples of 2); and a cover of CPE
or CSM compound. Hose shall be black.

2.2 The inner tube shall resist deterioration by action of
Type A or DEXRON®.II transmission fluids or hydraulic
power steering fluids as specified by the purchaser.

2.3 The cover shall be abrasion resistant and resist exposure
to long periods of heat and weather aging.

2.4 The hose and/or assembly shall give satisfactory service
in an automobile with maximum working pressure of 136 kPa
and temperatures of — 40 to + 135 C with intermittent opera-
tion at temperatures up to 150 C max.

2.5 The hose materials and workmanship shall be in accor-
dance with good commercial practice and the resulting hose
shall be free from splices, porous areas, wear sections,
bubbles, non-fills, foreign material or other defects affecting
serviceability.

3 DIMENSIONS AND TOLERANCES. Hose furnished
to this specification shall conform to the dimensions and
tolerances shown in Table 1 for the size (nominal inside
diameter) specified by the purchaser.

4 TEST PROCEDURES. Proceduresdescribed in ASTM
D380, Methods of Testing Rubber Hose, shall be followed
wherever applicable. Tests on hose assemblies shall be
performed 24 h min after ends are attached.

5 TEST REQUIREMENTS.
5.1 Tensile Strength and Elongation.

Original Tensile Strength of

Tubeand Cover.....ovvvvvvvveinninnnnn. 8.3 MPa, min
Original Elongation of
Tubeand Cover.......cococvvvvvininnennnnn. 150% min

5.2 Dry Heat Resistance. After oven aging for 70h at a
temperature of 150 C, as specified in ASTM D865, the
reductions in tensile strength and elongation of samples taken
from tube and cover material shall not exceed the following
values:

Original Tensile Strength of Tube and Cover ....... -20%
Original Elongation of Tube and Cover............. -45%

5.3 Oil Resistance. After 70 h immersion in ASTM No. 3
oil at a temperature of 150 C, the reductions in tensile
strength and eclongation of samples taken from the tube
material shall not exceed the following values:

Original Tensile Strength..........coccoinenennenn.. -40%
Original Elongation ..........ccocovenviiiiiianiiiiin -40%

5.3.1 In addition, the volume change of samples taken from
the tube and cover shall be between 0 and 70%.

5.4 Adhesion Test. When tested in accordance with ASTM
D413, a pull of not less than 35.5 N shall be required to
separate a 25.4 mm wide ring section of the bond between any
adjacent layers of the hose.

5.5 Low Temperature Flexibility. Hose samples shall be
subjected to a temperature of -40 £ 1 C for 72 h while in a
straight position. After conditioning and without removal
from the cold box, the hose shall be bent around a mandrel
having a diameter of 8 times the nominal OD of the hose,

TABLE 1 - DIMENSIONS AND TOLERANCES

TABLE 1A - METRIC (S1) UNITS TABLE 18- CUSTOMARY UNITS
) Inside Dismeter Outside Diameter! Inside Diameter Outside Diameter!
Size mm mm Size in. in.
mm in,
Max Min Max Min Max Min Max Min
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
254 26.99 23.81 36.52 33.34 1 1.062 930 1.437 1.310
! Concentricity based on total indicator reading between the inside bore of the hose and the outer surface of the hose shall not exceed the values
given below:
Size 1588 mmM (B/Bin.) . ...ciiviiniinnriiiereensanncaanacnsnsaonianas 0.8 mm (,030 in.)
Size 19.05 MM (B4 in.) .. ...ttt e i i ettt e e e, 1.0 mm {.040 in.)
Size 254 MM (1 in.) . ... ...ttt it ittt a it ettt et 1.3mm (.050 in.)
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through 180 degrees within 4 seconds. Hose must not fracture
or show any cracks, breaks, or checks in the tube or cover.

5.6 Burst Test. When tested in accordance with ASTM
D571, samples shall meet a minimum bursting strength
requirement of 1.2 MPa.

5.7 Kink Resistance. Hose shall not kink to the extent that
a steel ball having a diameter equal to one-half the nominal
inside diameter of the hose will not pass freely through the
hose, when tested to 5.7.1, 5.7.2, 5.7.3, 5.7.4, and 5.7.5.

5.7.1 Use a board or plate approximately 20 mm thick with
hole diameter, center distance and sample length as shown in
Table 2 for the specified hose ID.

5.7.2 Condition a sample length of hose or twoh at 20 to
27C.

5.7.3 Insert one end of hose into board with end flush with
the opposite side of the board.

5.7.4 Carefully bend hose along its natural curvature and
insert the other end carefully into the second hole until it
projects 65 mm out the other side.

5.7.5 After hose has been in this position for 5 minutes,
insert a steel ball having diameter equal to one-half the hose
nominal ID and attempt to roll this from one end of hose to
the other.

5.8 Vacuum Collapse. Hose shall not collapse to the extent
that a steel ball having a diameter equal to one-half the
nominal inside diameter of the hose will not pass freely
through the hose, when maintained in a straight position and
tested as follows:

5.8.1 Assemble a 300 mm length of hose on suitable end

fittings so that one end may be completely sealed against air
leakage and the other may be connected to a vacuum supply.

5.8.2 Insert a steel ball having a diameter equal to one-half
the hose nominal ID and install end fitting.

TABLE 2 - DIMENSIONS FOR KINK

5.8.3 Subject hose to a vacuum of 88 kPa below atmospheric
pressure (26 inch of mercury) for 15 to 30 seconds.

5.84 With vacuum applied and hose held in a straight
position, attempt to roll ball from one end of hose to the
other. :

6 SEQUENTIAL TEST REQUIREMENT.

6.1 Oil Resistance — Ozone Resistance. Sample preparation
shall consist of subjecting the hose samples to recirculating
power steering fluid (9985010) at 135C for 100 h. Hose
samples shall then be subjected to test procedures and
apparatus in accordance with GM4486-P (Test for Ozone
Resistance of Elastomer Compounds) as described in the
following paragraphs.

6.2 Bend sample of hose around a mandrel having an
outside diameter of eight times the nominal outside diameter
of the hose under test. The two ends of the hose shall be tied
where they cross one another with enameled copper or
aluminum wire.

6.3 After mounting, permit the sample to rest in a relatively
ozone-free atmosphere for 24 h at room temperature. Place
mounted sample 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) at sea level and an
ambient chamber temperature of 38 * 1 C.

6.4 After 72h of exposure, remove samples from the
chamber, permit to cool to room temperature and then, while
still on the mandrel, visually inspect for signs of cracking
under 2X magnification. Inspection shall reveal no cracks.

7 HOSE MARKING. The hose shall be legibly marked
with the following information in the sequence stated: hose
manufacturer’s code identification as designated by Rubber
Manufacturers Association; vendor construction number;
nominal inside diameter expressed as fraction of an inch
(Ex. 5/8); the wording, P/S reservoir; letter designation for
manufacturing location; and date code. Such marking shall be
printed parallel to the axis in orange block letters not less
than 3 mm high and repeated in 200 mm intervals.

7.1 The date code shall consist of 6 digits: the first 2 digits

RESISTANCE shall represent the month (01 through 12) of the year, the
- next two shall represent the day of the month (01 through
Hose Site Hoss Test Fixture 31), and the last 2 shall be the last 2 digits of the year.
. N . S Hole Hole Di
+ {Nomina! tnside Diametar) u'::: Canter * ,,:nmw 7.2 Additionally, one or more colored tracers shall be
mm | Distance incorporated into the wall of the hose identifying the hose
mm in. mm Min | Max manufacturer. The color(s) shall be as designated by the
Rubber Manufacturers Association.
15.88 5/8 300 150 | 25.0 | 25.5 )
19.05 3/4 450 200 30.0 | 305 8 INITIAL SOURCE APPROVAL. No shipment shall be
made by any supplier until representative initial production
254 1 600 250 | 35.0 | 355 samples have been approved by engineering as meeting the
requirements of this specification.
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