@ ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number )

COMPOSITE, FUEL TANK HIGH DENSITY WSL-M98D29-A
POLYETHYLENE (PE-HD), LINEAR LOW DENSITY
POLYETHYLENE (PE-LLD) TIE LAYERS, ETHYLENE
VINYL ALCOHOL (E/VAL) BARRIER

1. SCOPE

The material defined by this specification is a thermoplastic blow
molded composite based on high molecular weight PE-HD, E/VAL and PE-LLD
tie layers (Figure 1).

This specification defines a composite material used in manufacturing of
blow molded fuel tanks and similar articles. The composite consists of a
coextruded and blow molded high density polyethylene, barrier layer of
ethylene/vinyl alcohol and tie layers of linear low density
polyethylene, and has excellent chemical resistance and low fuel
permeation characteristics.

2. APPLICATION

This specification was released originally for materials wused for
composite fuel tanks which meet CARB/EPA Clean Air Act Requirements in
Passenger Car and Truck Applications.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality
System Requirements, QS-9000. Material specification requirements
are to be used for initial qualification of materials. A Control
Plan for ongoing production verification is required. This plan
must be reviewed and approved by the relevant Ford Materials
activity and/or Ford Supplier Technical Assistance (STA) prior to
production parts submission. Appropriate statistical tools wmust

be used to analyze process/product data and assure consistent
processing of the materials.

Part producers using this material in their products, must use
Ford approved materials and must conform to a process control plan
which has been approved by STA and/or the relevant Materials

Activity.

3.1.1 All requirements of this specification, identified by
symbol (s), shall be met with data representing 3 sigma
values.
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3.3

WP 3948-b

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.

CONDITIONING AND TEST CONDITIONS

All test valueg 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.

MOLDED TEST SPECIMEN
3.4.1 Preparation of Test Specimens

The following tests shall be performed on test specimens
cut (in accordance with the ISO methods specified) from
blow molded fuel tanks. Specimens are tested with the
as-molded thickness of the fuel tank and are not
machined to meet the thickness requirements of the
Standard Test Methods except where necessary for
fixturing. Greater variaeion in test values can be
anticipated when evaluating materials that are thinner
than recommended by an applicable Industry Standard/Test
Method.

The following dimensions are required:
A. 150 min x 20/10 +/- 0.2 mm (Tensile Bar, ISO 527)

B. 80 x 10 +/- 0.2 mm (Flexure Bar, ISO 178)
C. 60 x 10/3, r = 15 mm (Tensile Impact Bar, ISO 8256)

3.4.2 Density 0.945 - 0.960
(ISO 1183, Method A) g/cm3
3.4.3 Tensile Properties

(ISO 527, S50 mm/minute test speed, 150
min x 20/10 +/- 0.2 mm specimen)

3.4.3.1 Tensile Strength at 20 MPa
Yield, min
(Test Method according to
para 3.4.3)

3.4.3.2 Elongation at Yield, min 10 %
(Test Method according to
para 3.4.3)

3.4.3.3 Elongation at Break of 25 %
E/VAL Layer, min
(Test Method according to
para 3.4.3, noting that
E/VAL layer typically
fractures before PE layers)
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WSL-M98D29-A

3.4.3.4 Elongation at Break of 40 %
PE-HD Layer, min
(Test Method according to
para 3.4.3, reflecting
first fracture of one of
the PE-HD layers)

Note: Yield is defined as the first point on the engineering
stress-strain curve at which the stress does not
increase with increasing strain.

Break of E/VAL layer (para 3.4.3.3) can be detected by
an audible cracking sound.

Break of PE-HD layer (para 3.4.3.4) is the first
fracture of the regrind or PE-HD layers.

3.4.4 Flexural Modulus, min 750 MPa
(ISO 178, 80 x 10 +/- 0.2 mm specimen,
2 mm/minute test speed, 64 mm support

span)
3.4.5 Tensile Impact Strength; min
(ISO 8256, 60 x 10/3, r = 15 mm specimen)
3.4.5.1 At 23 +/- 2 C, min 100 kJ/m2
3.4.5.2 At - 40 +/- 2 C, min 30 kJ/m2
3.4.6 Heat Deflection Temperature, min

(ISO 75, 120 x 10 +/- 0.2 mm specimen,
0.32 +/- 0.01 mm deflection)

3.4.6.1 At 1.82 MPa 35 C

3.4.7 Heat Aging Performance
(ISO 188, except 150 +/- 50 air changes/
h, 1000 h at 120 +/- 2 C. Unaged property
values shall be determined at the time of
the aged properties determination)

3.4.7.1 Tensile Strength at +/- 25 % change
Yield
(Test Method per para
3.4.3.1)

3.4.7.2 Tensile Impact Strength 80 kJ/m2 min
at 23 C, max and +/- 50 %
(Test Method per para change max
3.4.5.1)

3.4.8 Adhesion Strength, min 3 N/mm

(FLTM BO 101-06, T-Peel test, 127 x
12.7 mm specimen, 50 mm/min)
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