ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

POLYESTER RESIN, GLASS FIBER REINFORCED ESB-M3D105-B
MATCHED METAL DIE MOLDING COMPOUND

1. SCOPE

This specification defines the requirements of a glass fiber reinforced
polyester resin suitable for matched metal die molding. The resin system
has been modified to provide low shrink characteristics (low profile) in
a pre-impregnated sheet molding compound.

2. APPLICATION

This specification was released originally for material used for molding
exterior parts for automotive vehicles, such as: hoods, fenders, air
cleaner mounting panels, and headlamp support panels.

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 is continuously reduced.

3.1.1 Process Potential and Capability

Short-term process potential study must be conducted
using 25 subgroups from one lot, and submitted to the
Product Materials Engineering Office prior to production
start-up.

Long-term process capability study must be conducted
using a sample made up of one subgroup from each of 25
production lots, and submitted to the Product Materials
Engineering Office.

3.1.2 Standard Deviation Estimate

Using the existing sample size, estimate the process
standard deviation (the estimate is known as "sigma hat"),
found by dividing the average of the subgroup ranges (for
periods with the ranges in control) by a constant d2 varying
by sample size, as shown in the partial table below:

n 6 7 8 9 10
a2 2.53 2.70 2.85 2,97 3.08
Date Release No. Release/Revision

1986 11 13 |CTQl-PR538783 Revised & Retyped M.Myers

1978 10 06 {CAH1-RD572066117| Metricated & Retyped

1971 08 12 |AB1-207 Released M.P. B.M.M.
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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 conditioms.

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.

3.4 MOLDED TEST SPECIMENS
3.4.1 Preparation of Test Specimens

All test specimens shall be prepared from cross-ply molded
plaques or equivalent, with a thickness of 2.54 +/- 0.25
mm. Prepared specimens must show no evidence of fiber tear
or loose fiber strands protruding from the specimens.

Paragraphs 3.4.8, 3.4.9, 3.4.10, and 3.4.11 shall have a
minimum of 6 specimens per subgroup (ref Ford Continuing
Process Control and Process Capability Improvement Manual).
Three of the specimens shall be oriented in one direction
with the other 3 perpendicular to the first group.

3.4.2 Color Natural or as specified on
the engineering drawing.

3.4.3 Glass Fiber Content, by weight, 25%
Average min

Test Method: Weigh each of three 645 mm2 test specimens,
randomly selected from different locations (at least 150 mm
apart) on the test plaque or part. Place the specimens in
tared crucibles and ignite in a muffle furnace maintained at
425 +/- 5 C for 30 min. Increase temperature to 650 +/- 28
C for 60 min. Cool slowly to 23 +/- 2 C and weigh the
residues. Boil the glass fibers and filler residue in a 5%
by volume hydrochloric acid solution for 15 min.
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