@ ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

POLYETHYLENE (PE), HIGH DENSITY, ESA-M4D197-A3
GASOLINE RESISTANT, BLOW MOLDING GRADE

1. SCOPE

The material defined by this specification is a blow molding grade of
high density polyethylene copolymer with a high molecular weight and
excellent environmental stress cracking resistance.

2. APPLICATION

This specification was released originally for the material used in
fabrication of fuel tanks.

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 1s 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 1ts 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 C +/- 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 MOLDING COMPOUND
3.4.1 Melt Flow Rate 4.0 - 9.0 g/10 min
(ISO 1133/ASTM D 1238,
190 ¢, 21.60 kg)

3.4.1.1 Melt Flow Rate on 10 g/10 min
Finished Parts, max

Date Action Changes
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3.4.2 Carbon Black, by weight 0.75 - 1.25 %
(TGA on finished parts,
color carrier resin must be
compatible with HDPE)

3.5 MOLDED TEST SPECIMEN

3.5.1 Preparation of Test Specimens
All test specimens shall be die cut from compression molded
sheets 200 x 200 x 2.0 +/- 0.1 mm unless otherwise
specified. Preparation of compression molded sheets
according to ISO 293/ASTM D 1928, Procedure C, except;
aluminum foil, 180 - 200 C meolding temperature, 15 +/- 2
C/min cooling rate. The values of this specification are
based on unannealed specimens.

3.5.2 Density 0.944 - 0.952 g/cm3
(ISO 1183, Method A/ASTM D 792,
Method Al)
3.5.2.1 Density on Finished Parts 0.941 - 0.950 g/cm3

(Test according to 3.5.2)

3.5.3 Tensile Strength at Yield, min 22 MPa
(ISO R 527, type 2/ASTM D 638,
Type IV specimens, 50 mm/min test speed)
3.5.3.1 Elongation at Yield, min 600 %

(Test according to 3.5.3)

3.5.4 Impact Strength, Falling Dart

At - 29 C No cracking or penetration,
slight ductile tear (6.4 mm, max)
allowed

Test Method: A Gardner impact tester model 1G-1120 shall
be used except that the tester shall be modified so that
the impact head (12.7 mm diameter) and base (51 mm
diameter) shall conform to FLTM BO 17-2. A 11.3 J impact
shall be used. Test specimens shall be 100 x 100 X 2.0 +/-
0.1 mm in size. Specimens shall be conditioned at the
specified temperature for 24 h min. Samples must be
impacted within 5 s after removal from the cold chamber.
A minimum of 10 tests is required.

3.5.5 Brittleness Temperature, max -60 C
(ISO R 812/ASTM D 746, Procedure B)

3.5.6 Environmental Stress Crack
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Resistance, min 400 h
(ASTM D 1693, F50, Condition A)
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