ENGINEERING MATERIAL SPECIFICATION

Material Name

ADHESIVE, EPOXY, HEAT CURING

1. SCOPE

Specification Number

ESK-M2G287-Al

The material defined by this specification is a flowable, mineral filled,

non-abrasive epoxy adhesive which cures above 120 C.

The adhesive has high

shear strength and a wide area of temperature and long term resistance to
ethylene glycol.

2. APPLICATION

This specification was released originally for material used for bonding

the aluminum heat exchanger to a polyamide tank.

3. REQUIREMENTS

3.1 UNCURED MATERIAL

3.1.1 Color

3.1.2 Viscosity (Pa.s)

(Brookfield RVT, Spindle No. 6,
testing time: 5 minutes)

3.1.2.1 As Received

Rotation Frequency
{1/minute)

At 20 C
At 40 C
At 60 C

3.1.2.2 After 7 Days at 38 +/- 2 C

At 20 C, max

3.1.3 Solids, min
(FLTM EU-BV 50-10)

3.1.4 Ash, max
(FLTM EU-BV 50-10)

3.1.5 Density at 20 C
(ASTM D 1475)

5
20

100

Gray-black
Viscosity
(Pa . s)
B0 - 120
13 - 18
2.5 - 3.8
140
99.0 %
34.0 %

1.70 +/- 0.05 g/cm3

Date

Release No.

Released

1984 12 07

Revised and Retyped, was 14 pages

1985 07 24

SM/EQ 5559 TP Released
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3.1.6 INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS

Ford Motor Company, at its option, may conduct infrared
and/or thermal analysis of material/parts supplied to this
specification. The IR spectra and thermograms established
for initial approval shall constitute the reference standard
and shall be kept on file at the designated material
laboratory. All samples shall produce IR spectra and
thermograms that correspond to the reference standard when
tested under the same conditions.

3.2 Cured Material
3.2.1 Shore Hardness "D"

At 23 +/- 2 C 75 - 90
At 120 +/- 2 C 70 - 80

Test Method:

1) Fill adhesive of 60 C in a tin cup 80 mm diameter and
6 mm high without bubbles.

2) Cure adhesive at 135 +/- 2 C for 65 minutes.

3) Determine shore hardness according to ASTM D 2240 after
dwell time of 15 seconds. Condition for 1 hour at the
specified test temperature prior to test.

3.2.2 Aluminum/Aluminum Shear Strength

Test Method:

1) Degrease panels of aluminum (Al Mg3 F21) 1.5 x 25 x
100 mm using 1,1,1 trichloroethylene at 23 +/- 2 C.

2) Dry panels at 60 +/- 2 C in a mechanical convection oven
for 2 minutes.

3) Immerse panels in a solution of chromosulfuric acid
according to DIN 53281 clause 4.3.1, for 30 minutes at
63 +/- 2 C.

4) Rinse panels twice with demineralized water after
removal.

5) Dry panels in a mechanical convected air dry oven at 60
+/~ 2 C for 10 minutes.

6) Preheat panels and adhesive to 60 C. Apply adhesive and
copper wires as shown in Fig. 1 and clamp together.

7) Cure at 135 +/- 2 C for 65 minutes and cool to room

temperature.
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8) Determine shear strength at a speed of testing of 15
mm/minute. A minimum of 5 specimens shall be tested and
the average result shall conform to the requirement
specified below.

3.2.3 Original

3.2.3.1 Measured at 23 +/- 2 €, min 950 N/cm2

3.2.3.2 Measured at 120 +/- 2 C, min 950 N/cm2
Condition for 30 minutes at 120 +/- 2 C prior to
test.

3.2.3.3 Measured at - 40 +/- 1 C, min 950 N/cm2

Condition for 30 minutes at - 40 +/- 1 C prior to
test.

3.2.4 After Ageing

3.2.4.1 Heat Ageing, max - 20 %
(Based on original wvalue)

14 days at 70 +/- 2 € , 1 hour at 23 +/- 2 C.
3.2.4.2 Resistance to Coolant
No loss of adhesion after 45 cycles.

Test Method:

1 Specimens shall be immersed in a mixture of
60 vol % coolant according to SS-M97B9103-A
and 40 vol % water to the following cycle in
the sequence below:

16 h at - 40 +/- 1 C )
1 hat 23 +4/-2C )
6 h at 125 +/- 2 C ) 1 cycle
1 hat 23 +4/-2¢C )

After each 5 cycles, condition samples for
2 days at room temperature.

2} Condition at 23 +/- 2 C for 1 hour and
determine shear strength.

3.2.5 Aluminum/Polyamide Shear Strength
Test Method:

1) Prepare aluminum panels (Al Mg3 F21) of 1.5 x 25 x
100 mm according to 3.2.2, clause 1 to 5.
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