@ ENGINEERING MATERIAL SPECIFICATION

Material Neme Specification Number
SEALANT, URETHANE, TWO COMPONENT, ROOM TEMPERATURE CURING ESF-M4G321-A
1. SCOPE

The material defined by this specification is a two component, room
temperature curing, urethane adhesive/sealant.

2.  APPLICATION

This specification was originally rasleased in order to define 'a sealant
for an electronic module used to prevent the ingress of water when the
assembly 1s exposed to splash or drip. Since this application requires
minimal adhesion, a primer, which would normally be utilized, is not
required.

3. REQUIREMENTS -
3.1  STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variation in the final product 1Is continuously reduced.

3.2 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.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned
in a controlled atmosphere of 23 +/- 2 C and 50 +/- 5 % relative
humidity for not less than 24 h prior to testing and tested under
the same conditions unless otherwise specified.
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3.4 VISCOSITY

ESF-M4G321-A

Test Method: Brookfield RVF #6 spindle @ 20 rpm (Polyol)
RVF #5 spindle @ 10 rpm (Isocyanate)

3.4.1 Part A (Isocyanate) 15,000 - 40,000 mPa.s @ 23 + / 2 C
3.4.2 Part B (Polyol) 10,000 - 40,000 mPa.s @ 23 +/- 2 C
3.5 WORKING LIFE
Test Method: With starting materials at 23 +/- 2 C, a 100 gram
mixed sample (48 pbw Part A, 52 pbw Part B) will increase in
viscosity to 100,000 mPa's in a minimum of S5 and a maximum of 8
minutes. Viscosity is to be measured using Brookfield RVF #7
spindle @ 20 rpm.
3.6 COLOR

Test Method: Visual Inspection

3.6.1 Part A (Isocyanate) Brown
3.6.2 Part B (Polyol) ‘ Qff-White
3.6.3 Mixed and Cured Brown

3.7 HARDNESS
(ASTM D 2440)
Shore D @ 23 +/- 2 C : 60 - 65

3.8 OVERLAP SHEAR STRENGTH
(ASTM D 1002)

Overlap shear speéimens are to be prepared using thick cold rolled
steel stock 100 mm x 25 mm which has been abraded using 240 grit
abrasive coated paper and solvent wiped using 1.1.1 -
trichloroethans. Specimens are to be prepared utilizing 13 mm
overlap and .13 mm bondline. Adhesive cure is to be 8 hours at 23
+/+ 2 C. Samples are to be pull tested at a rate of 2.5 mm/minute.

Tast Temperature

<40 C 23 C 82 C
14.0 mPa 8.4 mPa 0.7 wPa

3.9  STORAGE STABILITY

The adhesive/sealant manufacturer shall test and certify that the
material has sufficient package stability to meet the requirements
of section 3.1 and para 3.4 when stored in unopened containers and
at a temperature less than 33 C for 6 months from the date of
shipment from manufacturer or authorized distributor.
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