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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

STRIATION - RESISTANT ENGINE COOLANT HOSE
GM6278M

1 SCOPE. This specification covers straight and curved
coolant hose intended for use as long life radiator hose, heater
hose and other flexible conduits for automotive engine cooling
systems. Such products are intended to withstand the effects of
circulating solutions containing corrosion inhibitors and gly-
cols and operating under various pressure conditions at
temperatures from —-40 to 130°C and to withstand higher tem-
perature environment than hose covered by specification
GM224M.

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

2 REFERENCED STANDARDS.

GM224M 9985809 ASTM D865
GM1000M ASTM D380 ASTM D1171
GM6277M ASTM D395 ASTM D2240
GM4486pP ASTM D413 SAE J20
GM9651P ASTM D471

GM9902pP ASTM D573

3 CONSTRUCTION. The tube and cover stocks of the
hose shall be made from ethylene-propylene-diene (EPDM)
compounded and reinforced with Aramid yarn to meet the
requirements of this specification. The use of Di-Cumyl
Peroxide as a constituent of the EPDM compound is prohib-
ited. The reinforcement for hose over 19 mm (0.75 in.) ID
(normally radiator hose) shall be single lockstitch construction
or plainstitch construction with Kevlar or Nomex reinforce-
ment. The reinforcement for hose through 19 mm shall be
Nomex. Cover may be perforated to facilitate degassing during
manufacturing operations. Hose shall be black. Alternate pol-
yaramid reinforcement may be permitted with Engineering
Source Approval, and this alternate polyaramid will be refer-
enced as the approved reinforcement, for that specific hose
approval, in MATSPC. Use of high tensile modulus, low elon-
gation polyaramid materials (i.e. Technora, Kevlar, Twaron)
may not be suitable for heater hose part numbers which are
formed with small bend radii and used for dynamic applica-
tions. For additional information or aid in selection of proper
reinforcement materials for specific part numbers, contact the
divisional materials engineer.

4 DIMENSIONS AND TOLERANCES. Unless other-
wise specified on engineering drawing, dimensions and
tolerances shall conform to those listed on GM Chart Numbers
10120077, 10108446, and 10108447. Dimensions and
Tolerances not explicitly listed on these GM chart numbers
shall conform to those published in SAE J20 (SAE J20R3 and
SAE J20R4).

5 PROPERTIES OF TUBE AND COVER.
1.

See Table

6 PROPERTIES OF HOSE.
6.1 KINK TEST. (See NOTE).

Maximum Collapse, MM.....ccvevrsreerrrierireneersesenresesessenns 7.1

NOTE: Applicable only to hose 19 mm (0.75 in.) ID and
smaller having straight length of 300 mm or greater.

6.2 COLD FLEXIBILITY. No Cracking.

6.3 BURST STRENGTH. As received and after oven aging
165°C for 168 h tested at room temperature.

Hose through 19 mm (0.75 in.) ID (Nomex Heater Hose),
MP2, IR «.cororererrerrereneneeseerienseessassessereessssesressaesesroessessns 1.9
Hose over 19 mm (0.75 in.) ID (Normally Kevlar Radiator
Hose), MPa, MiN.......cccceercinerenrenecrnnerisniesessconerossessesses 1.2
6.4 COOLANT CIRCULATING TEST.
Outside Diameter Change (permanent deformation, swell
or stretch), % .........
Cover and Tube Change (indications of cracking or disin-

TEELALON) o..vinrisimsnetseresseneassesenserermsrsrenssssesssessensesnns None
Burst Strength:

Hose through 19 mm (0.75 in.) ID, MPa, min.............. 1.7
Hose over 19 mm (0.75 in.) ID, MPa....couveeereeeerenenns 0.9

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
discoloration of the surface of the cover, or deposition of solid
on the surface of the cover.

6.5 VACUUM COLLAPSE TEST. (See NOTE).
Maximum OD Collapse, %

NOTE: Applicable to all curved and straight hose through 19
mm (0.75 in.) ID.

6.6 CLEANLINESS. Inside surfaces of hose (as received)
shall be free of any soap, soapstone, talc or other substance
which could interfere with attaining a satisfactory clamping
load or which could act as a lubricant resulting in unsatisfac-
tory retention on fittings.

6.7 BLOOM. No visible bloom per 7.11.

6.8 PAINT COMPATIBILITY. Delta b shall not exceed 4.0
when hose cover material is tested to the requirements of
GM9902P.

6.9 STRIATION RESISTANCE. Hose tube material shall
not exhibit striations when tested to the requirements of
GM9651P. Conditions of test are 12.0 V imposed voltage, 500
h test duration.

6.10 PRESSURE IMPULSE TEST. No burst of hose during
or at the completion of the pressure impulse test. No evidence
of cracking or rupturing of tube material evident upon visual
examination of hose tube material at completion of test.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

STRIATION - RESISTANT ENGINE COOLANT HOSE

GM6278M
TABLE 1
Properties of Tube and Cover Radiator and Heater Hose
. Tube Cover
Original Properties:
Hardness, Durometer, Shore A 60 - 75 60 - 75
Tensile Strength, MPa, min 7.6 7.6
Elongation, %, min 250 250
Modulus at 200% Elongation, MPa, min 3.0 4.5
Properties After Oven Aging (168 h @ 150°C):
Hardness Change, Durometer, Shore A 0-18
Tensile Strength Change, %, max =35
Elongation Change, %, max, or —65
Elonéation Absolute, %, min 120
Properties After Immersion in Coolant (168 h @ boiling):
Tensile Strength Change, %, max -15 -
Volume Change, %, max +20 -
Hardness Change, Durometer, Shore A -15 - +15 -
Elongation Change, %, max, or =30 -
Elongation Absolute, %, min 250 -
Properties After Immersion in Coolant (1000 h @ boiling):
Elongation Change, %, max, or -40 -
" Elongation Absolute, %, min 225 -
Compression Set, %, max 85
Adhesion (ASTM D413, Machine Method):
Adhesion of Cover to Tube and Cover/Tube to Reinforcement, N/m of 1400
width, min
Ozone Resistance No cracking (rating 0 per ASTM D1171)

7 TESTS.

7.1 GENERAL. Unless otherwise stated herein, tests shall be
conducted on production parts according to ASTM D380. In
the case of heat aging properties, follow ASTM D865 also.

7.2 HARDNESS. Determine according to ASTM D2240,
using specimens 6 mm min thickness, made by plying together
buffed layers of the elastomeric compound. Read scale within
ls.

7.3 COMPRESSION SET. Determine according to ASTM
D395 (Method B) using specimens made by plying together
sections of composite wall, lightly buffed to remove surface
roughness, and using heat treatment of 70 h @ 125°C. In the
case of formed hose, specimens shall be taken midway
hetween ends.

7.4 OZONE RESISTANCE. Determine according to
GM4486P except as follows: Use 13 mm wide straight sample
taken lengthwise from the hose cover. Condition the test sam-
ple while elongated 20% in a relatively ozone-free atmosphere
for 24 h at room temperature. The mounted sample shall then
be placed in a suitable ozone test chamber that is maintained at
an ozone concentration equivalent of 100 + S parts of ozone
per 100 million parts of air at sea level and an ambient cham-
ber temperature @ 38 + 1°C.

7.4.1 After 2 weeks of exposure, sample shall be removed
from the chamber and permitted to cool to room temperature
and then, while still elongated, shall be visually inspected for
signs of cracking under 2x magnification.

7.5 COLD FLEXIBILITY. Determine according to ASTM
D380 using specimens of straight length hose or specimens cut
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