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ENGINEERING MATERIAL SPECIFICATION

Material Name

TUBING, ALLOYED POLYAMIDE COVER, FEP INNER
TUBE, NON-CONDUCTIVE, LOW PERMEATING FUEL

VAPOR LINE

TUBING, ALLOYED POLYAMIDE COVER, FEP INNER
TUBE, CONDUCTIVE, LOW PERMEATING FUEL LINE

Specification Number

WSS-M98D33-A7

WSS-M98D33-A8

SCOPE

These specifications define multilayered fuel and vapor lines comprised of a heat, hydrocarbon,
water, and chloride resistant outer cover of polyamide or alloyed polyamide or equivalent material.
The cover is well adhered to a low fuel permeability and fuel/alcohol blend resistant inner tube
such as conductive or non-conductive fluorinated ethylene propylene (FEP) or equivalent material.
This construction is sufficiently flexible for ease of forming, assembly, and routing, and is resistant
to kinking.

APPLICATIONS

These specifications were released originally for electrically non-conductive fuel vapor (WSS-
M96D33-A7) and electrically conductive supply and return liquid carrying fuel lines (WSS-
M96D33-A8) where low permeation is required in light truck and passenger car applications. The
maximum working pressure is 1000 kPa at 23 °C. This tubing is designed to be used through a
temperature range of - 40 to + 125 °C with sustained operation at 125 °C for 1000 hours and
intermittent temperature excursions up to 150 °C for 50 hours. This fuel line will meet the
requirements for both reformulated and flexible fuels. Note: The construction and performance
properties of the WSS-M96D33-A7 and A8 are essentially the same except for inner tube
electrical conductivity in the A8. Liquid fuel carrying applications must use the A8.

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 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.
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ENGINEERING MATERIAL SPECIFICATION WSS-M98D33-A7-A8

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 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.

34 NONAL QUALIFIC

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 Methods (DVM). At the time of
this specification development, these SDS/DVM documents were under development
and were not available for distribution. In the absence of specific material requirements
listed within SDS/DVM documents, within the Engineering Drawing, or within this
specification, the following additional evaluations are to be performed and the data kept
on file at the supplier and Materials Engineering:

3.4.1 Evaluate cover materials according to SAE J 2027 a or b (depending on
material). Specific temperatures, tests, and fluids to be agreed upon
between the supplier and Ford Motor company and will depend on the
anticipated environment in which the material will perform (i.e., engine
compartment, body and chassis only, etc.).

34.2 Establish the material long term heat aged property characteristics per SAE
J 2236. Data to be reviewed by the appropriate materials engineering
office of Ford Motor Company and will depend on the anticipated
environment in which the materials will perform.

3.4.3 Perform inner tube fuel compatibility materials evaluations as listed in
FLTM AZ-105-02 aged and evaluated according to FLTM BZ 105-03 for
flexible fuel applications.
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