ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
HOSE, REINFORCED RUBBER, FUEL RESISTANT WSA-M96D19-A2
1. SCOPE

This specification defines a reinforced synthetic rubber hose with good
resistance to fuel.

2. APPLICATION

This specification was released originally for fuel tank filler when used
as an inner fill hose.

3. REQUIREMENTS
3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variation in the final product is continuously reduced.

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.

3.4 HOSE CONSTRUCTION

The hose shall consist of a smooth bore, nitrile synthetic rubber
tube reinforced with one or more piles of braided, knit, spiral or
woven fabric covered with the same fuel resistant synthetic rubber
as used for the tube material.
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ENGINEERING MATERIAL SPECIFICATION

3.5 BURST PRESSURE, min
(ASTM D 380)

WSA-M96D19-A2

Hose Size, mm Burst Pressure
(Approximate I.D.) MPa
Below 9.53 1.72
9.53 - 15.87 1.20
15.87 and larger 0.34

3.6 VACUUM COLLAPSE, max * 20 3

Test Method: The hose shall be subjected to a vacuum of 68 kPa
while bent over a mandrel having a diameter of 10 times the nominal
0.D. of the hose for a duration of 214 h at 100 +/- 2 C. The
outside diameter shall not be less than 80 % of the original. This
requirement shall not apply to sizes larger than 15.87 nominal I.D.

3.7 COLD FLEXIBILITY, Hose No cracks or breaks

Test Method: A 450 mm length of hose filled with Fuel C shall be
aged for 70 h at 23 C. After aging, the hose shall be drained.
Then, hose together with a mandrel having a diameter 10 times the
nominal 0.D. will be conditioned for 70 h at - 40 C. The
conditioned hose shall show no signs of cracking or disintegration
when bent 180 deg over the mandrel. This flexing shall be
accomplished within four seconds. For straight hose over 17.28 mm
I1.D. and all preformed hoses, prepare strips from the Fuel C aged
hose 13 mm wide with length to be equal to the developed length of
the part. Condition the strips and a 130 +/- 3 mm mandrel over 70

h at - 40 C. Bend the strips over the mandrel and examine for
cracking,

3.8 HIGH TEMPERATURE RESISTANCE No cracks

Test Method: Prepare for oven aging a piece of hose bent into a
free loop (approximately 250 mm diameter) until the ends meet. For
straight hose over 19.05 mm I.D. and all preformed hoses prepare
strips of hose 13 mm wide with length to be equal to the developed
length of the part. Age hose or test specimens in an air
circulating oven for 70 h at 124 +/- 2 C. At the end of the aging
period examine for cracks, restraighten and/or reloop and examine
again noting all conditions. No signs of cracking are permitted
when examined with a 7X power glass.

3.9  OVALITY, min 75 %
(Not applicable to hoses with I.D. greater
than 16.28 mm, unless otherwise specified
on engineering drawing)

1.D. minimum
Ovality = X 100
I.D. maximum
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ENGINEERING MATERIAL SPECIFICATION

3.10 PHYSICAL PROPERTIES

WSA-M96D19-A2

3.10.1 Original Properties Tube and Cover

Hardness, International 60 - 70
(IS0 48/ASTM D 1415)

Hardness, Durometer A 65 - 75
(ISO 868/ASTM D 2240, instantaneous,

plied-up specimen. Hand held

durometers shall not be used)

Tensile Strength, min 8.6 MPa
(ISO 37/ASTM D 412, Die C)

Elongation at Break, min 200 %
(Test Method according to para 3.5.4)

Modulus at 100 % Elongation 1.9 MPa
(Test Method according to para 3.5.4)

3.10.2 Heat Aged
(ISO 188/ASTM D 573, 150 +/- 50 air
changes/h, 168 h at 125 +/- 2 ()

Hardness Change, max + 20
Tensile Strength Change, max -10 %
Elongation Change, max - 65 %

Viéual Evaluation

No surface tackiness or cracks when folded flat against
itself.

3.10.3 Im@ersion in Fuel C
(IS0 1817/ASTM D 471, 70 h at 23 +/- 2 C)

Hardness Change, max - 15

Tensile Strength Change, max - 40 %
Elongation Change, max - 40 %
Volume Change + 35 %

Visual Ewvaluation

No surface tackiness or cracks when folded flat against
itself)
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