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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - General

FUEL AND OIL RESISTANT HOSES
EPICHLOROHYDRIN HOMOPOLYMER - REINFORCED
GMéE198M

1 SCOPE. This specification covers one type of hose,
coupled and uncoupled, for use with gasoline, dicsel fuel, and
related evaporative systems. It is not recommended for use as
an oil or fuel carrier in recirculating fuel systems having an in-
tank electric fuel pump.

1.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must certify molding compound
properties to the specific GM Test Sampling Plan approved for
their material.

2 REFERENCED STANDARDS.

GM1000M GM9067P ASTM D4678
GM4486P ASTM D380 SAE J30
GM9055P ASTM D413

GM9061P ASTM D471

3 HOSE CONSTRUCTION.  The hose shall consist of
a smooth-bore tube and cover of non-blooming epichlorohy-
drin homopolymer reinforced between tube and cover with
polyester fiber yarn or cord applied by braiding, knitting or

circular weaving or of two ply counter directional helical
winding. 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: Hose 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 hose and outer surface of hose shall not
exceed values given below:

Sizes 6.35 mm (1/4 in) and under.......oererrnensrrnens 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

5 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 (SI) UNITS

TABLE 1B - CUSTOMARY UNITS

Size (mm) Inside dia Outside dia Size (in) Inside dia Outside dia
max (mm) | min (mm) | max (mm) | min (mm) max (in) | min (in) | max (in) | min (in)
397 4.37 3.57 9.71 8.55 5/32 172 .140 .383 337
4.76 5.16 4.36 10.91 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 7.54 6.74 14.07 1291 9/32 297 265 554 508
7.94 8.34 7.54 14.87 13.71 5/16 328 296 585 539
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 17.47 716 461 415 750 .688
12.70 13.28 12.12 20.63 19.05 1/2 523 477 812 750
15.88 16.67 15.09 24.60 23.02 5/8 656 594 969 .907
19.05 19.84 18.26 29.37 21.79 3/4 781 719 1.156 1.094

6 BASIC TEST REQUIREMENTS.
6.1 TENSILE STRENGTH AND ELONGATION.
Original tensile strength of tube and cover,

MPa min
Original elongation of tube and cover, % min ............. 200

6.2 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:

6.2.1 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.
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TABLE 2 - DIMENSIONS FOR KINK RESISTANCE
Hose Size Hose Test Fixture
(Nomi:ia;)lnside Sample Cﬂole Hole dia (mm)
Lengih | Coner

mm in (mm) (mm) min max
3.97 5/32 250 13 10.5 11.0
4.76 3/16 250 13 11.5 12.0
556 7/32 275 16 12.5 130
6.35 1/4 275 19 14.0 145
7.14 9/32 275 35 14.5 15.0
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 19.5 200
12.70 172 300 100 21.0 215
15.88 5/8 450 150 250 255
19.05 3/4 450 200 30.0 305

6.2.2 Condition sample length of hose for 2 h at 20 to 27°C.

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

6.2.4 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.

6.2.5 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.

6.3 BURST STRENGTH. The minimum bursting strength
for all sizes shall be 1.20 MPa.

6.4 ADHESION TEST. When tested in accordance with
ASTM D413, Machine Method, 180 peel, the minimum force
required to separatc 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.

6.5 GASOLINE EXTRACTABLES TEST. Gasoline
extractables, as determined by GM9067P using ASTM
Reference Fuel C, shall not exceed 2.32 g/m? of inside surface
area based on the inside diameter of the hose.

NOTE: Arca is based on gage pin measurement of inside
diameter of hose.

6.6 OIL RESISTANCE. Immerse test samples taken from
cover for 70 h in ASTM D4678, IRM 903 oil at 150 £ 2°C.
Remove test samples from oil after 70 h. Allow test samples to
reach room temperaturc and test per ASTM D471. Tensile
strength and elongation of the cover shall meet the minimum
requirements shown below:

6.6
100

Tensile strength, MPa min
Elongation, % min

6.6.1 In addition, the volume change of samples taken from
the cover shall not exceed the following limit:

Cover, volume change, % +15

6.7 DRY HEAT RESISTANCE. Expose the hose as shown
in Figure 1 for a period of 1 h at 125 £ 2°C. Remove the hose
from the oven and plug each end with a short nylon or metal
rod and resume heat aging for 1000 h. Remove the hose from
the oven; remove plugs and allow to cool to room temperature
for a minimum of 2 h. The hose, after straightening (taking 4
to 8 s), shall show no signs of cracking, charring, or disinte-
gration either externally or internally.

TEST SPECIMEN IN PLACE

: e

FIGURE 1 - TEST SAMPLE ON FORM FOR HEAT
AGING TEST (SEE TABLE 3)
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