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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FUEL AND OIL RESISTANT TUBING EPICHLOROHYDRIN -
NONREINFORCED
GM6148M

1 SCOPE. This specification covers one type of nonrein-
forced flexible tubing for use in evaporative emission systems
and vacuum systems and which is intended to withstand con-
tinuous service temperatures from —40 to +125°C. This
material is not suitable for applications in which it could be
exposed to oxidized fuel or oxidized fuel air mixtures (i.c.,
MAP sensor tubing).

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 GM9061P ASTM D4678
GM4486P GM9067P ASTM D573
GM6148M ASTM D380

3 TUBING CONSTRUCTION. The tubing shali con-
sist of a single wall of nonblooming epichlorohydrin
copolymer. Tubing shall be black.

4 DIMENSIONS AND TOLERANCES. Tubing 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.

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

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 whenever
applicable. In the case of heat aging test (sec 6.5), follow
ASTM D573 also.

6 TEST REQUIREMENTS.

6.1 BURST TEST. The minimum bursting strength for all
sizes shall be 700 kPa.

6.2 VACUUM COLLAPSE. Tubing shall not collapse to the
extent that a steel ball having a diameter equal to one-half the
nominal inside diameter of the tube will not pass freely
through the tube when maintained in a straight position and
tested as follows:

6.2.1 Assemble a 300 mm specimen of tubing on suitable end
fittings so that one end may be completely scaled against air
leakage and the other may be connected to a vacuum supply.

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

6.2.3 Subject tubing for 15 to 30 s to a vacuum of 88 kPa
below atmospheric pressure for tubing having inside dia less
than 12.5 mm or 34 kPa below atmospheric pressurc for tub-
ing of 12.5 mm dia or greater.

6.2.4 With vacuum applied and tubing held in a straight posi-
tion, attempt to roll ball from one ¢nd of tube to the other.

TABLE 1 - DIMENSIONS AND TOLERANCES

Table 1A - Metric (SI) Units Table 1B - Customary Units
Size (mm) Inside Diameter (mm) O“tdd(:ng:;‘meter Size (in) Inside Diameter (in.) Outsld?illz;ameter
max min max min max min max min
2.78 3.18 2.36 0.86 5.84 7/64 125 093 270 230
3.97 437 3.57 8.43 7.42 5732 172 .140 332 292
4.76 5.16 4.36 9.25 8.23 3/16 204 172 364 324
5.56 5.96 5.16 10.03 9.02 /32 235 203 395 .355
6.35 6.75 5.95 13.28 12.12 1/4 266 234 523 AT7
7.14 7.54 6.74 14.07 12.91 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 11/32 360 328 617 517
9.53 9.93 9.13 16.46 15.30 38 .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 19.05 172 523 477 812 750
15.88 16.67 15.09 24.60 23.02 5/8 656 594 969 907
19.05 19.34 18.26 29.37 27.79 3/4 781 719 1.156 1.094
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6.3 COLD FLEXIBILITY. Two samples shall be used for
this test. One sample shall be unaged and the other sample
shall be immersed inASTM D4678, IRM 903 Oil for 70 h @
150 * C. The aged and unaged samples shall then be subjected
to -40°C for 5 h after which the tube shall be flexed in the cold
chamber through 180°from the centerline to a diameter of 10
X the maximum outside diameter of the tube. This flexing
shall be within 4 s. The tube shall not fracturc and shall not
show any cracks, checks, or breaks in the tube. Cracking of the
tube shall be determined by application of a proof pressure of
700 kPa.

6.4 ORIGINAL PHYSICAL PROPERTIES.

Tensile Strength, MPa min 8.3
Elongation, % min 200
Tensile Stress at 100% Elongation, MPa min......ccccreres 4.5
Durometer, Shore A 65 to 80

6.5 DRY HEAT RESISTANCE. Heat age test samples for 70
h @ 150°C, remove the samples from the oven, cool to room
temperature, and allow to rest for 16 h min. The tensile
strength and clongation values of specimens taken from the

tube shall conform to the following:
Tensile Strength, MPa min 7.0
Elongation, % min 125
Tensile Stress at 100% elongation, MPa min.........cccecu.r 4.5

6.6 FUEL RESISTANCE. Immediately after 70 h immersion
at room temperature in ASTM Reference Fuel C, the reduc-
tions in tensile strength and elongation of specimens taken
from the tube shall conform to the following:

6.6.1 In addition, the volume change of specimens taken
from the tube shall be within the following limits:

Volume change, % +20 to +35

6.7 OIL RESISTANCE. Oil age test samples for 70 h @ 150
*C in ASTM D4678 IRM 903 oil. Remove samples from the
heated oil and allow to cool at room temperature in fresh
‘ASTM No. 3 oil for 30 +5 minutes. The tensil strength and
elongation values of specimens taken from the tube shall con-
form to the following:

Original tensile
SLEENGth cou.eveeereervercnsemiresnans ~30% max or 6.6 MPa min
~60% max or 100% min

6.7.1 In addition, the volume change of specimens taken
from the tube shall be within the following limits:

Volume change, %

6.8 OZONE RESISTANCE. Test procedure and apparatus
shall be in accordance with GM4486P (Test for Ozone
Resistance of Elastomer Compounds), where applicable. A

+2 to +10
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specimen of the tube shall be bent around a mandrel having an
outside diameter of 7 times the nominal outside diameter of
the tube under test. The two ends of the tube shall be tied
where they cross one another with enameled copper or alumi-
num wire,

6.8.1 After mounting, the specimen shall be permitted to rest
in a relatively ozone-frec atmosphere for 72 h at room temper-
ature. The mounted specimen shall be placed in a suitable
ozone test chamber that is maintained at an ozone concentra-
tion of 100 5 parts ozone per 100 million parts of air
(volume basis) at sea level and a chamber ambient temperature
of 381+ 1C.

6.8.2 After 72 h of exposure, specimens 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.

6.8.3 The acceptable rating of the exposed specimen shall be
no greater than No. 1. The area immediately adjacent to the
wire shall be ignored in making the visual inspection and rat-
ing.

6.9 VISUAL INSPECTION. All assemblies shall be
inspected to see that the comrect fittings are properly applied.

6.10 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 tubing.

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

6.11 KINK RESISTANCE. Tubing shall not kink to the
extent that a steel ball having a diameter equal to one-half the
nominal inside diameter of the tube will not pass freely
through the tube when tested as follows:

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

6.11.2 Condition specified length of tubing for 2 h @ 20 to
27°C.

6.11.3 Insert one end of tubing into board with end flush with
the opposite side of the board.

6.11.4 Carcfully bend tubing along its natural curvature and
insert the other end carefully into the second hole until it pro-
jects 65 mim out of the other side.

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

6.12 PERMEABILITY TEST. Permeability, as determined
by GM9061P, shall not exceed 150 g/m? of inside surface arca
based on the inside diameter of the hose per 24 h.
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