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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - General

BRANCHED COOLANT HOSE
GM6207M

1 SCOPE. This specification covers qualification tests
for 2 types of Branched Coolant Host Assemblies as follows:

Branched Coolant Hose Assemblies Using
GM6140M Hose for the Hose Branches of the
Assembly.

Branched Coolant Hose Assemblies Using
GM6250M Hose for the Hose Branches of the
Assembly.

Branched Coolant Hose Assemblies Using

GM6278M Hose for the Hose Branches of the
Assembly.

Type I:

Type II:

Type LL:

1.1 The Branched Coolant Hose Assemblies consist of
assemblies of straight and/or curved hose which contain con-
nections between the sections of hose. These connections
consist of the protrusion of one length of cured hose or a
plastic insert through the cut cover and tube material of a
length of cured hose. All cut areas of sections of hose of this
intersection are encapsulated in uncured rubber, and this rub-
ber is then cured to give structural support to the area of
intersection of the hose and to protect all reinforcement of
these hose sections from exposure to and degradation by
engine coolant. The encapsulating material may also be plastic,
again with all cut areas of hose sections enclosed by the plastic
to prevent engine coolant contact of the reinforcement. The
entire branched hose assembly, made up of these sections of
hose and their intersections, is intended to withstand the effects
of circulating solutions containing corrosion inhibitors and
glycols and operating under various pressure conditions and
under the foliowing temperature ranges:

Type 1 —40 - 130°C
Type II —40 - 150°C
Type T 40 - 130°C

1.2 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 GM6277M 9985809
GM6140M GM6278M ASTM D380
GM6250M GM9902P ASTM D573

3 CONSTRUCTION.

3.1 HOSE CONSTRUCTION. All sections of coolant hose
used to make up the assembly must meet all GM6140M
requirements for GM6207M Type I, must meet all GM6250M
requirements for GM6207M Type II, and must meet all
GM6278M requirements for GM6207M Type III.

3.2 ASSEMBLY JOINT CONSTRUCTION. In the joint
areas of the assembly, nylon yam or plastic inserts may be

used for reinforcement. All reinforcement in the joint area,
both the aramid reinforcement of the hose and any nylon rein-
forcement used for joint reinforcement, must be encapsulated
by the rubber or plastic of the joint so that no reinforcement is
exposed to coolant during operation. The inside of the hose
assembly must be smooth, with no flash present within the
interior or the hose and no obstructions to coolant flow within
the hose assembly. Cover stock of the hose assembly may be
perforated to facilitate degassing during manufacturing opera-
tions. Assembly shall be black.

4 DIMENSIONS AND TOLERANCES.  Unless other-
wise specified on engineering drawing, dimensions and
tolerances shall conform to those published in GM6140M (for
Type I assemblies), GM6250M (for Type II assemblies), or
GM6278M (for Type III assemblies).

5 TESTS.

5.1 Branched hose assemblies shall be tested for confor-
mance with the following sections:

Number
Section of Test
Samples
6.1 6 BURST TEST
6.2 6 BURST AFTER HEAT AGE
TEST
6.3 6 PULL OUT TEST
6.4 COOLANT CIRCULATING
TEST
6 Burst Test Evaluation
6 Pull Out Evaluation
6.5 PRESSURE CYCLING TEST
6 Burst Test Evaluation
6 Pull Out Evaluation
6.6 6 BLOOM TEST
6.7 1 PAINT COMPATIBILITY

5.1.1 Engineering Source Approval. Engineering Source
Approval shall specify hose and joint compound numbers,
hose branch sizes, assembly construction, manufacturer, and
location of manufacturing facility. Assemblies manufactured
per Production Part Number drawings may be used as test
samples for all test procedures to generate data for the
Engineering Source Approval. For 2 test procedures, the
Coolant Circulating Test (6.4), and the Pull Out Test (6.3),
standard test samples may be used if the Production Part
Number configuration does not allow for convenient testing.

5.1.1.1 Standard Test Samples consist of branched hose
assemblies containing only one hose intersection in the con-
struction. The dimensions, materials, construction,
compounding, processing and configuration at the intersection
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of a standard test sample must be identical to that of the
Production Part Number(s) for which the Engineering Source
Approval is required. For this standard test sample, at dis-
tances greater than 20 cm from the intersection the hose
sections may be straight and nonbranched, rather than the
Production Part Number configuration, to allow for acceptable
mounting of the test sample in the Coolant Circulating test fix-
ture. The distance of the end of the smaller diameter hose
branch from the larger diameter hose section of the standard
test sample assembly will be equal to that of the production
part, and will be measured in a direction perpendicular to the
direction of the larger hose section. At the discretion of the
GM release engineer, alternate sample configurations may be
permitted to be tested to fulfill the test requirements for speci-
fied part numbers.

5.1.1.2 For Engineering Source Approval, data for the testing
of 6 samples to cach test procedure must be provided, with all
samples passing the Acceptance Determination requirements,
except for 6.4 (Coolant Circulating Test) and 6.5 (Pressure
Cycling Test) which will require the testing of 12 samples
each.

5.1.1.3 Unless otherwise noted, all test temperatures shall be
held to + 2°C and all test pressure to + 35 kPa.

6 TEST REQUIREMENTS.
6.1 BURST TEST.

6.1.1 Test Procedure. Determine according to ASTM D380,
applying pressure at a ratc between 2 and 7 MPa/minute. Test
Production Part Number(s) representative of dimensions, mate-
rials, construction, compounding, processing, and
configuration at the intersection for which Engineering Source
Approval is required.

6.1.2 Acceptance Determination. For Branched Hose
Assemblies in which the inner diameter of that hose section in
the assembly with the largest inner diameter does not exceed
19.0, the minimum Burst Strength = 1.4 MPa. For Branched
Hose Assemblies in which the inner diameter of that hose sec-
tion in the assembly with the largest inner diameter exceeds
19.0 mm, the minimum Burst Strength = 1.2 MPa.

6.2 BURST AFTER HEAT AGE TEST.

6.2.1 Test Procedure. Test sample shall be oven aged for 168
h at 165°C for Type I and Type III assemblies, 175°C for Type
II assemblies. Each hose branch of the test sample will be
flexed immediately upon return to room temperature (24°C).
The test sample is then tested to the requirements of 6.1.

6.2.2 Acceptance Determination. Sample must all require-
ments of 6.1.

6.3 PULL OUT TEST.

6.3.1 Test Procedure. The branched hose test sample is
mounted in such a way as to minimize the distortion of the
larger of the 2 sections of hose comprising the branch and the
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smaller hose section or insert of the branch in the areas more
distant from the joint of the branch. The test sample is
mounted by supporting the large hose section of the intersec-
tion with a smooth metal bar of outer diameter 5.0 mm less
than that of the hose inner diameter. The small hose section of
the branch is supported by a smooth metal bar of outer diame-
ter equal to the inner diameter of this hose section, and the
jaws of the tensile tester clamped to the outer wall of the hose
in the area supported by this bar (See Figure 1). A gradually
increasing force is applied to the smaller hose section in a
direction perpendicular to the larger hose section at the joint
until the smaller hose section has completely separated from
the large hose section. The pull out force is equal to the maxi-
mum force recorded during the conductance of the test.

6.3.2 Acceptance Determination. The minimum pull out
force required for the assembly shall be 1013 N.

6.4 COOLANT CIRCULATION TEST.

6.4.1 Test Procedure. The test is conducted according to
ASTM D380 except as follows: The test fluid used consists of
10% water and 90% ethylene glycol type coolant concentrate
(antifrecze) GM6277M (9985809) maintained @ 130°C an
0.20 MPa minimum pressure, 0.24 MPa maximum pressure.
This fluid is circulated for 400 h for those hose intersections
being tested which consist of hose sections of no greater than
19 mm ID. The fluid is circulated for 200 h for those hose
intersections being tested which consist of hose sections
greater than 19 mm ID. The smaller of the 2 hose sections
comprising the intersection is to be deflected 10 mm each side
of its normal, unstressed configuration parallel to the larger of
the 2 hose sections comprising the branch. The rate of deflec-
tion is to be 200 cycles/minute. The mounting of the test
sample for the Coolant Circulating test procedure may be mod-
ified at the discretion of the GM release engincer to better
simulate the vibratory motion of the specimen in actual ser-
vice. Test fluid flow is to be through both hose sections of the
intersection being tested, though one end of the larger hose
section of the intersection may be plugged. The large hose sec-
tion of the intersection is to be mounted as to minimize
movement of this section of hose during the test. The pump is
to be shut off 6 h out of each 24 h period. This 6 h shut off
period is not included in the 200 or 400 h total test time. The
fluid is to be renewed after each test. Within 24 h after test and
with test fluid at 95°C conduct Burst Test (6.1) and note ability
to withstand minimum pressure specified. Within 24 h after
test conduct Pull Out Test (6.3) and note ability to withstand
minimum ferce specified.

6.4.2 Acceptance Determination. Outside Diameter Change

deformation, swell, or stretch) must lie in the range
of 0 to 12%. There must be no indication of cracking or disin-
tegration of the tube or cover material. There must be no
indication of hose bloom during or at the completion of the
Coolant Circulating test. The hose must not undergo any
appearance change during the duration of the test, and must
remain the same black color in appearance, with no discolor-
ation of the surface of the cover, or deposition of solid on the
surface of the cover.
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