@ ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

RUBBER HOSE, REINFORCED, EXTRA FUEL S5-M2D9115-A
RESISTANT

1. SCCPE

The material defined by this specification is a reinforced rubber hose.

2. APPLICATION

This specification was released originally for material used for fuel

line, particularly in territories where methanol containing fuels may be
encountered.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality
System Requirements, 0S-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 Materialg 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.

3.3 DIMENSIONS

As specified on Engineering drawings.

Date Action Changes
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SS-M2D9115-A

3.5

3.6

3.9

3.10

WP 3948-b

CONSTRUCTION AND MATERIAL

The construction of this hose embodies a smooth bore tube (gasoline
resistant) of suitable synthetic rubber material, reinforced with
one ply of braided, knit, spiral, or woven fabric and covered with
a suitable oil and ozone resisting synthetic rubber coating. As
received, the hose shall have no cracks, faults or other defects
visible to the naked eye. - Where the cover is formed by a wrapping
process, the resultant seam shall neither represent a weakness in
the hose, nor significantly deform the hose section. Exterior
longitudinal ribbing is not acceptable.

BURST PRESSURE, MN/m2, min 1.2
(ASTM D 380)
VACUUM COLLAPSE OF DIAMETER, %, max 20

The hose shall be subjected to a vacuum of 67 +/- 2 kPa while bent
over a mandrel having a diameter of 10 x nominal 0.D. of the hose.
After and during the 24 h at 102 +/- 30 C, the outside diameter
shall not be less than 80 % of the original.

COLD FLEXIBILITY OF ASTM FUEL C/METHANOL No cracks or
CONDITIONED HOSE breaks
(See para 5.1)

A 0.5 m length of the hose filled with ASTM Fuel B, and allowed to
stand for 24 h at 20 +/- 3 C, shall not crack or show other defects
after being conditioned at - 40 C for 70 h and bent 180 degrees
over a temperature conditioned mandrel 10 x nominal 0.D. of the
hoge. Thig flexing shall be accomplished within 4 s.

QZONE RESISTANCE OF ASTM FUEL C/METHANOL
CONDITIONED HOSE
(See para 5.1)

Rating of Cover, max 0

FLTM BP 101-01 with hose bent around an 50 mm diameter mandrel.
With shaped or molded hose, suitable samples should be die cut from
straight sections, and ozone tested while elongated 20 %.

HIGH TEMPERATURE RESISTANCE OF ASTM FUEL C/ No cracks
METHANOL CONDITIONED HOSE
(See para 5.1)

A suitable length of hose shall be aged in an oven at 130 +/- 3 C
for 70 h. After allowing to cool tc room temperature (2 h min) the
sample shall be bent around a mandrel 10 x O0.D. of the hose, and
the cover examined under a 7X magnification glass. Flexing shall be
accomplished with 4 s.

OVALITY, %, min 75

Ovality will be expressed as a ratio of the inside minor to major
diameter x 100.
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3.11 PHYSICAL CHARACTERISTICS

SS-~-M2D9115-a

Sheet specimens approximately 2 mm thick, should be provided by the
supplier and certified by him to be of the same material and
equivalent cure as that used in the finished hose. Before testing,
the samples should be conditioned at 50 +/- 3 C for 30 minutes,
followed by 24 h at 20 +/- 3 C.

3.11.1 Durcmeter Hardness A

(ASTM D 2240) Tube Cover
Original 65 - 75 60 - 75
Min after 48 h in ASTM Fuel C, 40 N/R**
methanol mixture* at 23 +/- 2 C
Min after 70 h in ASTM 0il # 3 N/R 40
at 100 +/- 2 C
Min after 48 h in ASTM Fuel B N/R 40
at 23 +/- 2 C
Max after 70 h at 100 +/- 2 C 920 90
* 85.0 % v/v ASTM Fuel C, 15.0 % methanol.
**Not required.
3.11.2 Tensile Strength, MN/m2
(ASTM D 412, Die C) Tube Cover
Original, min 8.5 8.5
After 48 h in ASTM Fuel C, 5.0 N/R**
methanol mixture* at 23 +/-
2 €, min
After 70 h in ASTM 0il # 3 at N/R 6.0
100 +/- 2 C, min
After 48 h in ASTM Fuel B at N/R 6.0
23 +/- 2 C, nmin
After 70 h at 100 +/- 2 C, min 4.5 4.5
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