@ ENGINEERING MATERIAL SPECIFICATION

Material Name Specificatior Number

HOSE, REINFORCED, DIESEL FUEL RESISTANT, WSS-M96D46-A1
HEAVY-DUTY, ABRASION RESISTANT COVER

1. SCOPE

This specification defines elastomeric, straight hose that consists of a
synthetic rubber tube that is resistant to diesel fuel and diesel fuel
containing fatty acid methyl and ethyl esters (RME/REE). The hose shall
consist of an inner tube of hydrocarbon resistant elastomer such as
nitrile, chlorinated polyethylene, or similar elastomer; a single ply of
knit or spiral woven aramid reinforcement and a braided cover that 1is
resistant to engine compartment hydrocarbons, water, chlorides,
abrasion, heat and ozone.

2. APPLICATION

This specification is for fuel supply and return lines with diesel fuel
and blends of diesel fuel with RME (such as rapeseed methyl ester) up to
20% by volume.

The hose is resistant to sustained exposure of 1000 h in these fluids at
125 C and intermittent exposure to 150 C for 50 h at a maximum pressure
of 2.75 MPa. Constructed of a smooth bore, diesel fuel/RME resistant,
chlorinated polyethylene (CPE/CM) elastomeric tube, reinforced with a
single ply of braided, knit or spiral woven para-aramid fiber and a
polyester braided cover which may or may not be resin impregnated. The
inner tube is electrically conductive. This hose is intended to be used
in a coupled assembly.

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/ocr Ford Supplier Technical Assistance (STA) prior to
production parts submission. Appropriate statistical tools must
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.
Date Action Revisions
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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 conditions.

3.3 CONDITIONING AND TEST CONDITIONS

All test wvalues 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 INITIAL QUALIFICATION

Prior to seeking approval to this specification, initial
qualification processes including evaluating materials and
constructions according to the applicable Fuel System Design
Specifications (SDS) and individual Design Verification Methods
(DVM) 1if applicable must be performed.

3.4.1 Completion of cover materials evaluation wusing SAE
J2027a/b’s procedure in Section 5.2.7 for the following
fluids and conditions: Brake Fluid, Diesel fuel (XE-
M4CX708-B), current approved Engine Coolant and Service
Fluid 105. These fluids are to be tested under the
conditions listed in Table 1-7. If not listed in Table
1-7 the conditions of 100% concentration for 1 hour @
100 °C, with an air dry will apply. There shall be no
evidence of softening, Dblistering or cracking when
evaluated in a flexed condition at 7x magnification.
The cold temperature testing (impact) is not required.

3.4.2 Establish the material long term heat aging resistance
per SAE J2236. Data to be reviewed by the appropriated
materials engineering office of Ford Motor Company and
will depend on the anticipated environment in which the
material will perform.

3.4.3 Completion of inner tube material compatibility with
diesel fuel (XE-M4CX708-B) and an 80/20 diesel-RME blend
will be conducted according to the Method B listed in
FLTM BZ 105-03. Test conditions will wvary from this
procedure in that the test time will be 1000 hours @

125 °C. Volume swell percentage, tensile and elongation
will be reported after the 1000 hour test time.
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3.4.4 The hose must meet the SAE J2260 surface resistivity
requirement of <10E6 W/square (7.9.2.3.1) using the test
procedure described in 7.9.2.1. Exposure testing is not
required.

Note: SAE J2260 is a document normally used for tubing
with an operating temperature range of -40 +115 °C.

3.5 HOSE PERFORMANCE PROPERTIES

The following tests where possible, shall be performed on finished
hoses and/or test specimens cut from them in accordance with ASTM
D 3183 (cutting knife procedure).

This specification is a performance-oriented document that may be
used as a materials and construction selection guideline,
depending upon particular system performance requirements. Actual
values listed under each individual construction are to meet or
exceed those minimum requirements using data from at least 6
samples from actual production articles. Plus or minus 3-sigma
data except where noted will be required prior to approval of the
product to this specification.

3.6 PERFORMANCE TESTS ON FINISHED HOSE ASSEMBLY

3.6.1 OZONE No Cracks
(ISO 7326/ASTM D 380/SAE J343) 7X magnification

Test Method:

The samples shall be Dbent around a mandrel with a
diameter of twice the specified minimum bend radius with
the ends fastened to the mandrel to hcld the hose 1in
place. The samples shall be subjected to an atmosphere
comprised of air and ozone. The hose shall be exposed

for 70 h at 40 °C to an ozone concentration of 100 parts
per hundred million parts of air at standard atmospheric
conditions.

Pass (6 samples)

3.6.2 KINK TEST Pass (All
(SAE J30) constructions)

Test Method:

The hose is bent 180 degrees in a test fixture. A steel
ball which has a diameter equal to one half the minimum
hose ID, is passed through the hose. The ball must pass
freely through the hose.

Pass (6 samples)
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