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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - General

FUEL AND OIL RESISTANT HOSES FLUOROELASTOMER -
REINFORCED
GM6163M

1 SCOPE. This specification covers one type of hose,
coupled and uncoupled, for use with gasoline, oil, or dicscl
fuel, and related evaporative systems and which requires lower
permeability and greater fuel resistance than is provided by
hose specification GM6165M.

1.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, Restricted and Reportable
Chemicals.”

2 REFERENCED STANDARDS.

GM1000M GM9055P ASTM D413
GM6165M GM9061P ASTM D4678
GM4436F GM9067P

GM6163M ASTM D380

3 HOSE CONSTRUCTION.  The hose shall consist of
a smooth-bore tube of laminated construction consisting of an
inner tube of fluoroclastomer (FKM) and an outer tube of
chlorosulfonated polyethylene (CSM) or chlorinated polyethyl-
ene (CPE) compound reinforced with polyester or aramid fiber
yamn or cord applied by braiding, knitting or circular weaving
or of two ply counter directional helical winding, and a cover

of chlorosulfonated polyethylene (CSM) or chlorinated poly-
cthylene (CPE) compound. The cover may be perforated to
facilitate degassing during manufacturing operations. Hose
shall be black.

4 DIMENSIONS AND TOLERANCES. Hose 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].

NOTE 1: Concentricity based on total indicator reading
between inside bore of hose and outer surface of hose shall not
exceed values given below:

Sizes 6.35 mm (1/4 in.) and under.......cccocecrcencunne. 0.8 mm
Sizes over 6.35 mm (1/4 in.)

up to 12,70 mm (1/2 in.)
Sizes over 12.70 mm (1/2 in.)

1.0 mm
1.3 mm

NOTE 2: Hose cover wall thickness shall be between 25 and
40% of total wall thickness and fluoroelastomer inner tube
shall have a minimum thickness of 0.6 mm.

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

TABLE 1 - DIMENSIONS AND TOLERANCES

Table 1A - Metric (ST) Units Table 1B - Customary Units
Inside Diameter Outside Diameter Stze (in.) Inside Diameter Outside Diameter
Size (mm) (mm) (mm) (in.) (in.)
max min max min max min max min
3.97 4.37 3.57 9.71 8.55 5/32 172 .140 383 337
4.76 5.16 4.36 10.90 9.74 3/16 204 172 429 .383
5.56 5.96 5.16 11.69 10.53 7/32 235 203 461 415
6.35 6.75 5.95 13.28 12.12 1/4 266 234 523 477
7.14 1.54 6.74 14.07 12.91 9/32 297 265 554 508
7.94 8.34 7.54 14.87 13.71 5/i6 328 296 585 539
8.73 9.13 8.33 15.66 14.50 11/32 .360 328 .617 571
9.53 9.93 9.13 16.46 15.30 3/8 391 359 .648 .602
11.11 11.69 10.53 19.05 17.47 7/16 461 415 750 .688
12.70 13.28 12.12 20.63 19.05 1/2 523 477 812 50
15.88 16.67 15.09 24.60 23.02 5/8 656 594 969 907
19.05 19.84 18.26 29.37 21.719 3/4 781 719 1.156 1.094
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6 BASIC TEST REQUIREMENTS.
6.1 TENSILE STRENGTH AND ELONGATION.

Original tensile strength of cover,

MPa min 8.3
Original tensile strength of laminated

tube, MPa min 48
Original elongation of laminated

tube, % min 200
Original clongation of cover,
% min 200

6.2 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:

6.2.1 Fill a 300 mm length of hose with ASTM D4678 IRM
903 oil.

6.2.2 Expose @125 + 2°C for 70 h.

6.2.3 Return to room temperature for 30 minutes and drain
fluid from hose.

6.2.4 Insert a steel ball having diameter equal to one-half the
hose nominal ID.

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

6.2.6 Subject hose for 15 to 30 s to a vacuum of 88 kPa
below atmospheric pressure for hose having inside diameter
less than 12.5 mm or 34 kPa below atmospheric pressure for
hose of 12.5 mm through 19.05 mm diameter.

6.2.7 With vacuum applied and hose held in a straight posi-
tion, attempt to roll ball from one end of hose to the other.

6.3 KINK RESISTANCE. Hose shall not kink to the extent
that a steel ball having a diameter equal to one-half the nomi-
nal inside diameter of the hose will not pass freely through the
hose when tested as follows:

6.3.1 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.

6.3.2 Condition sample length of hose for 2 h @ 20 to 27°C.

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

6.3.4 Carefully bend hose along its natural curvature and

insert the other end carefully into the second hole until it pro-
jects 65 mm out of the other side.
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6.3.5 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 ball from one end of hose to the other.

TABLE 2 - DIMENSIONS FOR KINK RESISTANCE

omizal Tncide | Sampl Lo

e e

™ Diameter) Len:th C}el:::r Hole(ml)neter

(mm) | pictance

mm in. (mm) min max
397 5/32 250 13 105 11.0
4.76 3/16 250 13 11.5 120
5.56 7/32 275 16 125 13.0
6.35 1/4 275 19 14.0 14.5
7.14 9/32 275 K] 14.5 150
7.94 5/16 275 45 155 16.0
8.73 11/32 275 50 16,0 16.5
9.53 3/8 300 75 17.0 17.5
11.11 /16 300 88 195 200
12.70 12 300 100 21.0 215
15.88 5/8 450 150 25.0 25.5
19.05 3/4 450 200 30.0 30.5

6.4 OZONE RESISTANCE. Test procedure and apparatus
shall be in accordance with GM4486P where applicable. After
exposure to the following test, hose samples shall conform to a
rating no greater than No. 0.

6.4.1 Bend hose sample around a mandrel having an outside
diameter of 7 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.

6.4.2 After mounting, the sample shall be permitted to rest in
a relatively ozone-free atmosphere for 24 h at room tcmpera-
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.

6.4.3 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 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.

6.5 BURST STRENGTH. The minimum bursting strength
for all sizes shall be 6.2 MPa.

6.6 COLD FLEXIBILITY. Expose hose sample in a straight
position for 70 h in a cold chamber @ —34 * 1°C and while in
the cold chamber bend the hose 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 hose. The hose shall not fracture and
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