é%?;;%“fjfgﬁféf& @%ﬁ@ff};ﬁ@%ﬁg@}

ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

ADHESIVE, HEAT CURING, EXPANDABLE - EPOXY/GLASS FIBER WSB-M2G281-D3
LAMINATE - METAL REINFORCEMENT

1. SCOPE

The material defined by this specification is a heat curing, epoxy/ fiberglass laminate, supplied in
die cut form with a release paper backing. The epoxy layer is formulated to expand 100 %
during electrocoat oven bake.

2. APPLICATION

This specification was released originally for material used to reinforce and stiffen sheet metal
body panels. This material can be applied to oily cold rolled steel and galvanized steel surfaces.
Recommended material cure schedules are 170 °C metal temperature for 10 minutes minimum
and 205 °C metal temperature for 30 minutes maximum. Cured material properties vary with
epoxy/fiberglass laminate thickness. Refer to para 5.4 for additional information.

3. REQUIREMENTS

Tests must be conducted on material having an original epoxy/fiberglass material thickness of
1.3 +/- 0.1 mm.

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 is 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 will constitute the reference standard and must be kept on file at the
designated material laboratory. All samples must 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.

Date Action Revisions
2000 07 24 Editorial — no technical change APC
1995 05 16 Activated H. Kon E.R.R.
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34 SYSTEM COMPATIBILITY

Initial laminate approval was based on a specific material system which included the
substrate, stamping lubricants and laminate. The originally approved material system
was oven cured using specific production process parameters. Substrate choice,
stamping lubricants, stamping plant processing conditions and assembly plant
processing conditions may affect laminate performance. If any of these parameters are
changed, the laminate performance must be validated using the new parameters.

3.5 FIBERGLASS CLOTH REQUIREMENTS

Thickness of cloth, weave, and breaking strengths in warp and fill directions must be
such that all requirements of this specification are met. See para 5.5 for additional
information.

3.6 EPOXY POLYMER REQUIREMENTS

3.6.1 Specific Gravity 0.8-1.0
(ASTM D 792)

3.6.2 Volume Expansion, % 90-110
(FLTM BV 108-02, material
cure per para 5.3)

3.7 UNCURED LAMINATE MATERIAL PROPERTIES
3.7.1 Construction

Construction must consist of woven fiberglass cloth onto an epoxy adhesive
film backed with release paper. There must not be any loose glass fibers after
the die cut operation.

3.7.2 Thickness, uncured As specified on Engineering Drawing
(ASTM D 461, 85 g load,
25 mm diameter foot, total
fiberglass and adhesive)

3.8 UNCURED LAMINATE PERFORMANCE REQUIREMENTS
3.8.1 Formability

The material must not delaminate or crack when folded 180 degrees upon
itself.
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3.8.3

3.8.4

3.8.5

3.8.6
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Tack Adhesion Test
The laminate must not peel at the edges or fall off panel.
Test method:

Apply a 100 x 150 mm adhesive laminate strip on a 150 x 300 mm panel.
Prepare four panels for each substrate per para 5.2.

Pass a 2.2 kg roller over samples per ASTM D 1000.

Invert two panels immediately after laminate application and condition at 23 +/-
2 °C for 1 h. Observe for peeling or lifting of laminate from panel.

Save panels for Inverted Bake Test, para 3.9.2.

Stand the remaining two panels vertically immediately after laminate
application and condition at 23 +/- 2 °C for 1 h. Observe for peeling, sliding or
slumping of laminate from panel.

Save panels for Vertical Bake Test, para 3.9.3.

Phosphate Wash Resistance
(FLTM BV 116-01, Method "A" & "B")

No evidence of material washoff or displacement due to precleaning or
phosphating solutions is permitted in flow phosphate tanks.

Electrocoat Compatibility Must not contaminate
(FLTM BV 119-01, use current electrocoat primer
production paints as identified bath or cause

by the Materials Engineering film irregularities
Activity)

Storage Stability 60 days

The material must meet the shelf life requirements when stored in sealed
packages (if so recommended by supplier), away from all sources of heat, at
temperatures not to exceed 32 °C. Materials in opened packages must be
used within 2 weeks.

Release Paper Adherence and Removal
The release paper must remain attached to adhesive surface during shipping

and handling. It must be easily removed from the adhesive without adhesive
separation or paper tear.
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