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Materiai Name

ADHESIVE, EPOXY - ONE-COMPONENT - POURABLE

1. SCOPE

Specitication Number

ESh-M2G271-A

The material defined by this specification is a flowable, heat curing, non-abrasive

oxide filled, one part epoxy adhesive,

The adhesive has excellent shock resistance,

long~term resistance to ethylene glycol, and high tensile strength over a wide
temperature range.

2. APPLICATION

This specification was released originally for materiel used to adhere ancd seal
aluminum tube to nylon plastic tank (ESh-M4D287-C) joints in mechanically assembled
aluminum heater cores.

3. REQUIREMENTS

3.1  VISCOSITY
(ASTM D 1084, Method "B")
3.1.1  As received, at 25 * 1°C 65,000 % 10,000 mPa-s
3.1.2  After aging 168 h at 38 * 2°C 200,000
and tested at 25 * 1°C, max
3.2  SOLIDS, min 99.0%
(ASTi D 2834)
3.3  WEIGHLT PER VOLUME 167 - 1.77 kg/L
(ASTM D 816, para 28.1)
Weight tolerance for any one supplier shall be * 0.024 kg/L based on the
recordec weight of his original approved production sample.
3.4  LARDNESS, DUROMETER "D"
(ASTM D 2240, 5 g sample cured for 55 minutes
at 137 t 3°C)
Measured at 25 * 1°C T5 - U5
Measured at 120°C, min T
3.5 ADLESION STRENGTEL OF BOND
3.5.1 Tensile Strength, min 10S0 N
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Tensile Strength, After Coolant 1000 N - No leeks
Immers_ion, min

After immersion in engine coalants (Ford U.S.A. ESE-M97B44-A and Ford
of Europe currently approved coolant) and tap water, 60/40 % 5%
respectively, and temperature exposure. Expose cured samples for 45
temperature cycles in a sealed chamber under air or nitrogen at a
pressure of 138 kPa gege. A temperature cycle is to consist of 24 h
per cycle (9 = 05 h at -409C, then gredually over & 4 h pericd,
increase temperature to 126°C and hold for 7 = 05 h. Gradually
decrease temperature over a 4 h period back to -40°C) in coolant.

After completion of 45 coolant/temperature cycles eech test sample is
to be pressurized to 241 KkPa and submerged under water. No leaks
are permitted at the tube to nylon epoxy joint. Conduect tests in both
coolants and perform tensile strength test at 25 * 1°C.

Tensile Strength, After Thermal Shock, min 1000 N - No leaks

Expose cured samples to 10 cyeles of 15 minutes at 137 = 3°C in a
convection oven, remove and quench immediately in tap water at 10 -
25°C for 5 minutes. After completion of 10 cycles, each test sample is
to be pressurized at 241 kPa and submerged under water. No leaks or
bond separations, cracks or flaws are permitted at the tube to nylon
epoxy joint. Perform tensile strength test at 25 = 1°c. ’

Test Sample Preparation:

. Fabricate aluminum tubes and mold nylon parts to specification (see
appendix I & II).

. Nylon samples must be dried in a convection oven to insure moisture
content of 0.3% max per ASTM D 789.

« Clean aluminum tubes end nylon parts with trichloroethylene to
remove any contaminants.

. Preheat epoxy to 50°C and inject 0.5 mL of epoxy into nylon part
recess. Insert aluminum tube slowly into nylon recess until tube
bottoms out.

. Cure test samples at 137 % 3°C for 55 minutes with assembied
samples in an upright position.

. Perform strength test with a jaw separation rate of 15 mm/minute.

. A minimun of 6 samples are to be tested for each tensile strength
test (original and after coolant immersion and thermal shock) at 25
+ 19C. If tube should fracture below 1090 N load, the value shall
be discarded and en additional sample tested.
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