@ ENGINEERING MATERIAL SPECIFICATION

Material Name

HOSE, NON-REINFORCED RUBBER, FUEL RESISTANT

Specification Number

WSS-M96D33-A9

CONDUCTIVE, LOW PERMEATING (NBR/THV/NBR/CSM)

HOSE, REINFORCED RUBBER, FUEL RESISTANT

WSS-M96D33-A10

CONDUCTIVE, LOW PERMEATING (NBR/THV/NBR/CSM)

HOSE, NON-REINFORCED RUBBER, FUEL RESISTANT,

WSS-M96D33-A11

CONDUCTIVE, LOW PERMEATING (NBR/THV/NBR/CM)

HOSE, REINFORCED RUBBER, FUEL RESISTANT,

WSS-M26D33-A12

CONDUCTIVE, LOW PERMEATING (NBR/THV/NBR/CM)

1.

SCOPE

These specifications define multi-layer composite, enhanced evaporative,
elastomeric hoses having low permeation and good resistance to fuel
blends containing methanol. The hose shall consist of an inner layer of
NBR, HNBR or similar fuel resistant elastomer that may or may not be
electrically conductive, a barrier layer such as THV, FEP, PVDF, ETFE, or
similar permeation resistant material, optional elastomeric tie layers
where needed, and a cover such as NBR, HNBR, ECO, CSM or CM or similar
elastomer that is moderately hydrocarbon, heat and ozone resistant.
Reinforced hoses contain one or more plies of braided, knit, or spiral
woven fabric of wvarious synthetic fibers either bonded within the
construction or firmly adhered externally to the surface.

APPLICATION

These specifications were released originally for gasoline fuel tank
filler and vent hoses and tubing, and for vapor management tubing where
system pressures do not exceed 104 kPa. They are capable of operating at
sustained temperatures of 90-100 C for 1000 hours with intermittent
exposure up to 115-125 C for 50 hours. (Important ©Note: These
constructions are not for fuel line applications. Additionally, vapor
management applications may be non-conductive but f£ill and fill vent
applications must be conductive. (Refer to SAE J 2236 and SAE J 2260.)
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WSS-M96D33-A9

Constructed of a sgmooth bore, fuel resistant, electrically conductive,
nitrile elastomer (NBR) inner layer bonded firmly to a
tetrafluoroethylene, hexafluoropropylene, vinylidene flouride {THV)
barrier layer which is, in turn, bonded firmly to additional elastomeric
layers. The mechanism(s) by which adhesion of the THV to the adjacent is
achieved may involve the use of various adhesion promoters, surface
activation, or "tie" layers to achieve good results. The cover is a
chlorosulphonated polyethylene elastomer (CSM). This product is
unreinforced.

WSS8-M96D33-A10

Same construction and temperature range as the WSS5-M96D33-A9 except that
it is internally reinforced with a bonded single ply of braided, knit, or
spiral woven para-aramid.

WSS-M96D33-Al1

Constructed of a smooth bore, conductive nitrile elastomer (NBR) inner
layer bonded firmly to a tetrafluoroethylene hexafluoropropylene
vinylidene flouride (THV) barrier layer which in turn is bonded firmly to
additional elastomeric layers. The mechanism(s) by which adhesion of the
THV to the adjacent is achieved may inveolve the uge of various adhesion
promoters, surface activation, or "tie" layers to achieve good results.
The cover is a chloronated polyethylene elastomer (CM). This product is
non-reinforced.

WSS-MS6D33-A12

Same construction and temperature range as the WSS-M96D33-All except that
it is internally reinforced with a bonded single ply of braided, knit, or
spiral woven para-aramid fiber.

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 Materialg
activity and/or 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.
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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.

3.2 INFRARED SPECTROPHOTCMETRY 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 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 hours prior to testing and tested
under the same conditions unless otherwise specified.

3.4 INITIAL QUALIFICATION
(SAE J 2236/ASTM D 3183/
FLTM AZ 105-02/FLTM BZ 105-03)

Prior to seeking approval to this specification, initial
qualification processes include evaluating materials and
constructions according to the applicable fuel System Design
Specification (SDS) and individual Design Verification Method
(DVM) . At the time of this specification release, these SDS/DVM
documents are under development and not available for
distribution. Therefore, it is regquired that candidate
constructions be reviewed by the appropriate Materials Engineering
office prior to proceeding with specification qualification

testing. 1In general, the proposed SDS/DVM documents will consist
of the following evaluations:

3.4.1 Establish the material long term heat aging
characteristics per SAE J 2236. Property losses for
elastomeric materials after 1000 hours are not to exceed
50 % of their original properties as determined on
specimens cut from actual finished articles in
accordance with ASTM D 3183. For small diameter
constructions, those having thin cover stocks, or those
having insufficient length, it may not be possible to
obtain test specimens that meet minimum dimensional
requirements described in the applicable standard test
method. In such cases, surrogate constructions having
thicker material constituents or other deviations from
standard methodology not already addressed in this
specification are to be agreed upon between the

manufacturer and Ford Motor Company and are to be stated
in the test report.
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3.4.2 Completion of inner tube materials fuel compatibility
evaluation listed in FLTM AZ 105-02 aged and evaluated
according to FLTM BZ 105-03 for enhanced evaporative
emissions applications. Specimen preparation and
exceptions are as described in paragraph 3.4.1, above.

3.5 HOSE PERFORMANCE PROPERTIES

This specification is a performance-oriented document that may be .
used as a materials and construction selection gquideline,

depending upon particular system performance requirements. The
minimum requirements listed in this specification represent values

based upon historical data from similar products and/or system
reguirements. Actual values listed under each individual

construction are to meet or exceed those minimum requirements

using data from at least 3 lots 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. Values in

parentheses indicates no statistically accepted values vet

established.

3.6 ORIGINAL BREAKING STRENGTH AND ELONGATION AT BREAK
(Entire Hose Construction, 50 mm/minute)

Test Method: Record the I.D. and 0.D. of a 150 mm straight length
of hose and clamp the hose on suitable fittings in a tensile
testing machine to prevent pull-off. Apply gage marks or
extensometers to the hose to measure elongation. Apply a load at a
rate of 50 mm/minute until the hose ruptures. Record the force to
break the hose and the elongation of the hose at break. Calculate
the hose breaking strength by dividing the breaking force by the
annular cross-sectional area of the hose wall. Median values are
to be used for reported values, both original and after aging
(subsegquent paragraphs) .

Breaking Strength, min (All constructions) 5 MPa
A9 Al0 All Al2
5.8 (6.0) (6.1) 6.1

Elongation at Break, % min

Non-Reinforced (WSS-M96D33-A9/A11) 150 %
Reinforced (WSS-M96D33-A10/A12) 135 %
A9 Al0 All Al2
160 (150) (200) 210
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