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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

HOSE, NON-REINFORCED RUBBER, FUEL/ALCOHQOL WSS-M96D33-A7
RESISTANT, LOW PERMEATING

1. SCOPE
This specification defines a non-reinforced synthetic rubber hose for
use as fuel vapor and fuel tank £fill hose. The construction has a low
permeation rate.

2. APPLICATION

This specification was released originally for hoses used in the wvapor
management system.

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 1is 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 toc a process control plan which
has been approved by STA and/or the relevant Materials Activity.

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.

Date Action Revisions
2000 07 20 Editorial - no technical change APC
1997 08 06 | Revised Revised Title, para 1 and 2; Updated J. Spencer
1996 12 02 | Activated J. Spencer
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WSS-M96D33-A7

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 nct less than 24 h prior to testing and tested under
the same conditions unless otherwise specified.

HOSE CONSTRUCTION

The hose shall consist of a smooth bore ETFE (ethylene tetrafluoro-
ethylene) inner veneer, acting as a fuel barrier and an outer cover
of ethylene/acrylic rubber.

PHYSICAL 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 preferred). Greater wvariation in
test values can be anticipated when evaluating materials that are
thinner than recommended by an applicable Industry Standard/Test
Method.

ORIGINAL PROPERTIES

Veneer Cover

3.6.1 Hardness, International N/R 65 — 75
(ASTM D 1415, micro)

3.6.2 Hardness, Durometer D 70 - 80 N/A
(ASTM D 2240)

3.6.3 Hardness, Durometer A N/R 60 — 70
(ASTM D 2240)

3.6.4 Tensile Strength, MPa, min 30.0 10.0
(ASTM D 412, Die C)

3.6.5 Elongation at Break, %, min 250 200
(ASTM D 412, Die C)

3.6.6 Modulus at 100 % Elongation, 20.0 3.0
MPa, min
(ASTM D 412, Die C)

HEAT AGED

(ISC 188/ASTM D 573, 150 +/- 50 air

changes/h, 168 h at 125 +/- 2 °C)

Hardness Change, max N/R + 15

Tensile Strength Change, %, max N/R + 5

Elongation Change, %, max N/R - 30
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HEAT AGED
(ISO 188/ASTM D 573, 150 +/- 50 air

changes/h, 1000 h at 100 +/- 2 °C)

Hardness Change, max N/R
Tensile Strength Change, %, max N/R
Elongation Change, %, max N/R

IMMERSION IN ASTM FUEL C, Veneer Only
(ISC 1817/ASTM D 471, 504 h at 40 +/- 2 °C)

Hardness Change, max
Tensile Strength Change, max
Elongation Change, %, max

Volume Change, %, max

3.9.1 Dry Out (24 h at 70 +/- 2 °C)
(Use specimens from para 3.7)

Hardness Change, max
Volume Change, max

IMMERSION IN ASTM FUEL C, Cover Only
(ISO 1817/ASTM D 471, 24 h at 40 +/- 2 °C)

Hardness Change, max
Tensile Strength Change, max
Elongation Change, %, max

Volume Change, %, max

3.10.1 Dry Out (24 h at 70 +/- 2 °C)
(Use specimens from para 3.7)

Hardness Change, max

Volume Change, max
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