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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

VACUUM BRAKE HOSE
GM6188M

1 SCOPE. These specifications cover light wall vacuum
brake hose for use in power braking systems of vehicles.

NOTE: This standard is based on SAE J1403 (Type LW Class
B) and MVSS 106. Differences in the writings are outlined in
the Appendix.

2 REFERENCED STANDARDS.

GM1000M ASTM D413 MVSS 106
GM4486P ASTM D573 SAE J1403
ASTM D380 ASTM D622

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, 'Restricted
and Reportable Chemicals."

4 HOSE CONSTRUCTION. The hose shall consist of a

smooth tube of ethylene propylene diene monomer (EPDM)

elastomer, reinforced with a ply or plies of braided knit, spiral

or woven polyester or other vendee approved fabric and fur-

nished with a cover of ethylene propylene diene monomer

%Elc)i.DM) elastomer. Hose shall be black unless otherwise speci-
e

5 DIMENSIONS AND TOLERANCES.

Inside Inside Inside Outside Outside
(Size Dia) | Diameter | Diameter | Diameter | Diameter
in. mm in. mm in,
7/32 4.8-6.3 | 0.19-0.25 | 10.4-11.9 | 0.41-0.47
11/32 8.4-9.4 | 0.33-0.37 | 16.8-18.3 | 0.66-0.72
15/32 11.4-12.6 | 0.45-0.50 | 19.8-21.3 | 0.78-0.84
172 12.1-13.3 | 0.47-0.52 | 20.6-22.1 | 0.81-0.87

6 TESTS. Procedures described by ASTM D622 (Meth-
ods of Testing Rubber Hose for Automotive Air and Vacuum
Brake System) shall be followed unless otherwise specified.

7 TEST REQUIREMENTS.

7.1 BURST TEST. The minimum bursting strength shall be
2.4 MPa.

7.2 PRESSURE PROOF TEST. Hose shall be proof tested
as specified in ASTM D380 using 1.2 MPa pressure.

7.3 HOT VACUUM COLLAPSE. The collapse of the out-
side diameter of the hose under internal vacuum of 88 kPa
while being subjected to a temperature of 125 °C for a period
of 4 h shall not exceed 2.0 mm.

7.4 KINK RESISTANCE. The collapse of the outside diam-
eter of the hose at point A, as shown in Figure 1, shall not
exceed 4.3 mm (0.17 in.) for 7/32 ID hose, 5.1 mm (0.20 in.)
for 11/32 ID hose, 6.9 mm (0.27 in.) for 15/32 ID hose, and
5.6 mm (0.22 in.) for 1/2 ID hose when tested per 6.4.1.

7.4.1 Bend a specimen of vacuum brake hose, of the length
prescribed in Table 1, in the direction of its natural curvature
until its ends just touch.

Inside (Size Dia) | Specimen Length | Specimen Length
in. mm .
7/32 178 7
11/32 280 11
15/32 355 14
1/2 406 16

7.4.2 Measure the outside diameter of the specimen at point
A before and after bending. The difference between the 2 mea-
surements shall be considered the collapse of the hose.

7.5 ADHESION TEST. The minimum force required to sep-
arate the tube from the plies, the plies, and the cover from the
plies shall be 1400 N per meter of width when tested accord-
ing to ASTM D413 (Machine Method) 180 degree peel.

7.5.1 After exposure to the following test, the minimum force
required to separate the tbe from the plies, and the cover from
the plies shall be 1050 N per meter of width. Fill hose with
ASTM Reference Fuel B. Hold 48 h at room temperature.
Drain fuel and immediately prepare an adhesion sample and
test in accordance with ASTM D622.

FIGURE 1 — KINK TEST OF VACUUM BRAKE HOSE
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7.6 HARDNESS, TENSILE STRENGTH AND
ELONGATION:
Original Hardness of Tube and Cover,
Durometer, Shore A ....ccecvevvervevcrernnnes 60 - 75
6188M
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Original Tensile Strength of Tube and Cover,

MPa, MIN...ueiiererriemrerrersrerversesneressnessassesarsssseessssassassosns 7
Original Elongation of Tube and Cover,
Do, TN v.vvereerreerarseerreresrarnesansane .250

7.7 HEAT RESISTANCE. The hose shall show no cracks,
charring or disintegration externally and internally when
straightened after being exposed as shown in Figure 2 for a
period of 70 h in an air oven at 125 £ 1°C and the hose shall
show no leaks when subsequently subjected to a proof pres-
sure of 1.2 MPa.

TEST SPECIMEN IN PLACE

g

B L-c-|

FIGURE 2 - TEST SPECIMEN ON FORM FOR
AGING TEST (see table 2)

7.7.1 In addition, any change in hardness, tensile strength and
elongation of specimens taken from the tube and cover and
then heat aged for 70 h in an air oven at 125 £ 1°C per ASTM
D573 (Rubber Deterioration in an Air Method) shall not
exceed the following values:

Change in Hardness Durometer, points.....c.ecosessersuenss +15
Change in Tensile Strength, % ........oveevevirirneneerierennrens - 20
Change in Elongation, %

TABLE 2 - DIMENSIO_II_‘JESS_?_F FORM FOR AGING

7.8 COLD TEST. Two (2) 300 mm samples of hose shall be
used for this test. One (1) sample shall be tested per 7.8.5as
received and the other sample conditioned as follows:

7.8.1 Fill a specimen of vacuum brake hose with ASTM
Reference Fuel B and seal both ends.

7.8.2 Allow filled hose to stand at room temperature for 48 h.

7.8.3 Drain ASTM Reference Fuel B from the hose and let
age for 24 h at room temperature.

7.8.4 Expose the specimen at 100°C in an air-circulating oven
for 70 h.

7.8.5 Expose hose specimen in a straight position for 70 h in
a cold chamber at —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 cold tested as received and con-
ditioned 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 a proof pressure of 1.2 MPa.

7.9 OZONE RESISTANCE. After exposure to the following
test, hose specimens shall conform to a rating no greater than
No. 0. Test procedure and apparatus shall be in accordance
with GM4486P (Test for Ozone Resistance of Elastomer
Compounds). Bend specimen of hose around a mandrel having
an outside diameter of 7 times the nominal outside diameter of
the hose under test. The 2 ends of the hose shall be tied where
they cross one another with enameled copper or aluminum
wire.

7.9.1 After mounting, heat age the specimen for 70 h per 7.7
above. Place mounted specimen in a suitable ozone test cham-
ber that is maintained at an ozone concentration of 100 + §
parts ozone per 100 % 5 parts of air (volume basis at sea level)
and an ambient chamber temperature of 38 + 1°C.

7.9.2 After 70 h of exposure, remove specimens 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. The area immediately adjacent to the
wire shall be ignored in making the visual inspection and rat-
ing.

7.10 OIL RESISTANCE. Specimens taken from the tube and

cover shall be immersed in ASTM No. 3 oil at 100 = 1°C for
70 h. The volume change measured immediately after immer-

sion shall not exceed the following values:
neide A . ” ¢, min Tube and Cover, Volume Change, %.......cccccouvurrinennns +120
{6tes O
w| w [m] n jm] n ] w 7.11 FUEL RESISTANCE. Specimens shall be cut from tube
and immersed for 48 h at room temperature in ASTM
Ll Rid Tl M) A N B R R Reference Fuel B. The change in tensile strength and elonga-
1032 {12t] «3a | 0| 3245|134 | 0] 34 tion of specimen§ measured 4 h after immersion shall not
w lzml s lwe] « 1si] 2 | 2|34 exceed the following values:
w2 sl s lwlewlal 2 [ 2|4 Change Tensile Strength, % -30
- Change Elongation, % -30
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