@ Engineering Material Specification

Material Name

HOSE, HIGH EXPANSION - POWER

STEERING PRESSURE

1. SCOPE

Specification Number

ESA-M2D17-B

The material defined by this specification is a high expansion hydraulic
This specification covers 7 types of hose fabricated from fabriec
and synthetic rubber, assembled with end fittings for use in automotive

hose.

power steering applications as flexible connections.

Types 1, 2, 3 hose

shall be designed to operate through a temperature range of -40 to +135 C

when used under environmental working conditions.
withstand intermittent temperatures up to 149 C.

These hoses shall also
Types 4, 5, 6, 7 hose

shall be designed to operate through a temperature range of -40 to +149 C

when used under environmental working conditions.

withstand intermittent temperatures up to 163 C.

These hoses shall also

Types 1, 4, 7 Hose shall be suitable for 10.3 MPa max working pressure.

Types 2, 5 Hose shall be suitable for 9.6 MPa max working pressure.
Types 3, 6 Hose shall be suitable for 8.9 MPa max working pressure.
2. APPLICATION

This specification was released originally for hoses used in automotive
hydraulic power steering units where high volumetric expansion is
required under specified hydrostatic pressures for satisfactory operation

of the power steering units.

These hoses are also intended for use in

applications where reduction in amplitude of pump pressure pulsations is
required.

3. REQUIREMENTS

3.1 HOSE CONSTRUCTION
This hose shall have a synthetic rubber inner tube, two plies of
braided fabric imbedded in and bonded to rubber and a synthetic
rubber cover. The inner tube shall consist of a smooth bore,
non-blooming synthetic rubber compound (chloroprene) of uniform
thickness, not less than 1.6 mm. The reinforcement shall consist
of two braids of fabric (nylon) which are free from harmful knots.
The outer cover shall be of a black stock, non-blooming oil
resistant synthetic rubber compound (chloroprene) of uniform
thickness, not less than 0.8 mm thick.
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3.2 DIMENSIONS, in (mm)

Type 1, & Type 2, 3, 5, 6, 7
I1.D. 0.3635 2..21) 0,358 Lll)
0.405 {029 0.398 {011
0.0. 0,750 A2.05, 0,750 12,05,
0.813 20.65 0,813 2065

Concentricity based upon full indicator reading between the inside
bore and the outer surface of the hose shall not exceed 0.030 in

(0.76 mm).
3.3 INITIAL QUALIFICATION TESTS

To qualify hose or hose assemblies under this specification, all of
the requirements shown in para 3.7 Testing must be met. Nineteen
samples, 400 mm free hose length between couplings, if any, are
required for submission to the affected design engineering office
for initial qualification. One sample shall be retained by
engineering with the remaining samples to be tested as listed in
Table 1. In the event of failure, approval shall not be granted.

TABLE 1
Test . Samples
Required

3.7.1 0il Resistance 1
3.7.2 Volumetric Expansion (followed by) 3
3.7.4 Bursting Strength
3.7.5 Tensile Test 3
3.7.6 Tensile Strength and Elongation 1
3.7.7 Impulse Test 6
3.7.8 Low Temperature Flexibility 1
3.7.9 Adhesion Test 1
3.7.10 Dry Heat Resistance 1
3.7.11 Ozone Resistance 1

18
3.7.3 Proof Pressure Test All samples

3.4  PERIODIC QUALIFICATION TESTS

Every 6 months each hose manufacturer and coupler is required to
perform complete qualification testing, as listed in Table 1, on
each size and type of hose of each hose manufacturer supplied to
Ford Motor Company. The testing shall be performed in February and
August of each year. Failure to submit complete test results by
March 1 (February testing) and September 1 (August testing) to the
affected engineering design office will result in removal from the
Approved Source List. In the event of a failure, twice the number
of samples indicated shall be retested, and any failure of the
retested samples shall be cause for removal from the Approved
Source List.
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3.5 CERTIFICATION TESTS

Eleven sample hose assemblies selected at random, as indicated in
para 3.6, are required to conduct a complete certification, as
listed in Table 2. 1In the event of a failure, twice the number of
samples indicated shall be retested, and failure of any of the
retested samples shall be cause for rejection of the entire lot.
In addition, the hose manufacturer is required to perform any
additional material tests to certify that the hose furnished is
consistent in quality with hose that has been previously qualified.

TABLE 2
Test Samples
Required
3.7.4 Bursting Strength 3
3.7.5 Tensile Test 3
3.7.7 Impulse Test 3
3.7.8 Low Temperature Flexibility 1
3.7.9 Adhesion Test 1
11
3.7.3 100% Proof Pressure Test All production

3.6 FREQUENCY OF TESTING FOR CERTIFICATION

When samples for certification tests are selected from bulk hose, a
hose lot shall be defined as all hose of one manufacturer of one
type and size having one date code, but it shall not exceed 6100 m.
Hose lots exceeding 6100 m shall be broken into sublots. When
samples for certification tests are selected from coupled hose
assemblies, a coupled hose lot shall be defined as all coupled hose
assemblies using one size and type of one hose manufacturer's hose
and having the same coupling date code. All certification tests
can be performed on either a hose lot or coupled hose lot basis, or
tests can be split between a hose lot and a coupled hose lot at the
discretion of the supplier. Every lot is to be certified.

Production shipments of the qualified hose or hose assemblies shall
meet the requirements shown under "Certification Tests" (para 3.35),
but Ford Motor Company may in addition require at any time, that
hose or hose assemblies from any or all such production shipments
be tested to all of the test requirements.

3.7 TESTING

Wherever applicable, procedures described in ASTM D 380, shall be
followed. Hose or hose assemblies for test shall be unused and at
least 24 h old.
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