ENGINEERING MATERTAL SPECIFICATION

Material Name Specification Number

TUBING, VACUUM, FLEX FUEL, OXIDIZED WSE-M2D468-A1
FUEL RESISTANT

1. SCOPE

The material defined by this specification is a elastomer wvacuum tubing
with excellent resistance to fuel permeation, oxidized fuel (sour

gasoline, and flex fuel. The tubing will withstand ambient air
temperatures from - 30 to + 135 C.

2. APPLICATION

This specification was released originally for a material used in the
fuel recirculation and emission systems where resistance to flex fuel,
oil, sour fuel and temperature from - 30 to + 135 C is required.

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 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.

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 Changes
1998 02 09 | Revised Revised para 3.5.6; Updated C. Thomas
1992 07 28 NEO1E10127076062 | Revised 3.5.1 & 3.9 E. J. Duda
1991 12 13 INEO01E10127076034 | Released E. J. Duda
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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.

HOSE CONSTRUCTION

3.4.1 The tubing shall consist of a fluorcelastomer wveneer,

having a high temperature, ozone resistant synthetic
rubber cover.

PHYSICAI, CHARACTERISTICS
(ASTM D 380/ASTM D 3183)

All tests to be performed on the vacuum tubing.

3.5.1 Original Properties Cover Veneer
Tensile Strength, MPa, min 8.5 5.5
Elongation, Ultimate, %, min 200 125
Hardness, Durometer A 60 - 75 60 - 75

3.5.2 Heat Aging
(asT™ D 573, 168 h at 135 C)

Tensile Strength, Change, - 10 to + 25 NR
%, max
Elongation, Change, %, max - 55 to 0 NR
Hardness Change 0 to + 25 -
(Must not exceed
90 Durometer A)

3.5.3 Heat Aging

(ASTM D 573, 1000 h at 125 C)
Tensile Strength, Change, - 20 to + 20 NR
%, max
Elongation, Change, %, max - 60 to O NR
Hardness Change 0 to + 25 NR
(Must not exceed
90 Durometer A)

3.5.4 Immersion in Reference Fuel C
(ASTM D 471, 70 h at 23 +/- 2 C)

Volume Change, %, max NR + 25

Tensile Strength Change, NR - 42 to 0
%, max

Elongation Change, %, max NR - 50 to 0

Hardness Change NR - 20 to O

3.5.5 Immersion in 0il #3
(ASTM D 471, 70 h at 150 +/- 3 ¢)

Volume Change, %, max + 40 NR
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Cover Veneer

3.5.6 Immersion in Reference Fuel ¢

(ASTM D 471, 50 % Anhydrous

Methanol, 70 h at 60 C)

Volume Change, %, max NR + 30

Tensile Strength Change, NR - 52

%, max

Elongation Change, %, max NR - 22

Hardness Change NR - 25
3.5.7 Immersion in Oxidized Fuel

(FLTM AZ 105-01, P.N-60, 21

days at room temperature)

Volume Change, %, max NR + 22

Tensile Strength Change, NR - 25

%, max

Elongation Change, %, max NR + 25

100 % Modulus Change, %, max NR - 32
3.5.8 Low Temperature Retraction C

(ASTM D 1329 at 50 %

elongation

T-10, min - 37 - 22
3.5.9 Adhesion, min

(ASTM D 413, strip method)

Veneer to tube 1.4 kN/m
OZONE RATING, Cover 0

(FLTM BP 101-01, after aging of the cover for
70 h at 125 +/- 2 )

COLD FLEXIBILITY, Veneer, Tube, & Cover No cracks or
breaks

Test Method: A 450 mm length of the hose filled with Fuel "C°
shall not crack or show other defects after being conditioned at
-30 € for 70 h and bent 180 degrees over a temperature conditioned
mandrel 10 times the nominal 0.D. of the hose. This flexing shall
be accomplished within 4 s.

OVALITY, min 92 %

Ovality will be expressed as a ratio of the inside minor to major
diameter times 100.

BURST PRESSURE, min 0.7 MPa
(ASTM D 380}
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