ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

HOSE, HIGH PRESSURE, HIGH TEMPERATURE RESISTANT, WSA-M96D36-A1
POWER STEERING

1. SCOPE

The material defined by this specification covers hose fabricated from
synthetic rubber and fabric braid for assembly with end fittings to be
used in automotive power steering systems. Each suffix corresponds to a
different grade of power steering fluid.

2. APPLICATION

This specification was originally released for material used for power
steering systems requiring long life performance at high temperatures,.
The hose shall be suitable for Pressures up to 11 MPa and service
temperatures ranging from - 40 to 150 C.

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 DYNAMIC MECHANICAL ANALYSIS
(ASTM D 4065)

Ford Motor Company, at its option, may establish shear
modulus/damping vs. temperature curves plotted for - 50 to + 150 C
temperature range for material/parts supplied to this
specification. The shear modulus and damping curves established
for initial approval shall constitute the reference standard and
shall be kept on file at the designated material laboratory. All
samples shall produce shear modulus and damping curves that
correspond to the reference standard when tested under the same

conditions.
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: ENGINEERING MATERIAL SPECIFICATION

3.4  CONDITIONING AND TEST CONDITIONS

WSA-M96D36-A1

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.

3.5 HOSE CONSTRUCTION

Hosé shall have a smooth bore inner tube of chlorosulfonated
polyethylene (CSM) rubber, two plies of braided polyamide fabric
imbedded in and bonded to the inner tube, and an outer cover of
chlorinated polyethylene (CM) or chlorosulfonated polyethylene
rubber. Braided fabric shall be free from knots, loops, or other
harmful imperfections.

3.5.1 Dimensions

Inside diameter 9.5 - 10.2 mm
Qutside diameter 17.2 - 18.5 mm
Inner tube, thickness, min 1.23 mm

Outer tube, thickness, min 0.35 mm

Concentricity based upon full indicator reading between the
inside bore and the outer surface of the hose shall not
exceed 0.8 mm.

3.6 TESTING
3.6.1 Original Properties

Hardness, International TBD
(ISO 48/ASTM D 1415)

Hardness, Durometer "A" : 81 +/- 5
(IS0 868/ASTM D 2240, instantaneous

plied-up specimen, hand held

durometer shall not be used)

Tensile Strength, min Tube 10.4 MPa
(IS0 37/ASTM D 412, Die C) Cover 8.3 MPa
Elongation, min 70 %
(IS0 37/ASTM D 412, Die C)
Compression Set, max 80 %
(ASTM D 395, 70 h at 150 +/- 3 C)
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WSA-M96D36-A1

3.6.2

3.6.3

3.6.4

WP 3948-b
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Heat Aged
(ISO 188/ASTM D 573, 150 +/- 50

air changes/h, 70 h at 150 +/- 2 C,

tube and cover or slab stock)
Hardness Change, Durometer "A"
Tensile Strength Change
Elongation Change

Visual Evaluation

Heat Aged

(ISO 188/ASTM D 573, 150 +/- 50 air
changes/h, 1000 h at 125 +/- 2 C,

tube and cover or slab stock)
Hardness Change, Durometer "A"
Tensile Stréngth Change
Eldngatién Change

Visual Evaluation

Immersion in 0il No. 3

(ISO 1817/ASTM D 471, 70 h at
150 +/- 2 G, tube and cover or
slab stock)

Hardness Change, Durometer "A"
Tensile Strength Change
Elongation Change

Volume Change

Visual Evaluation
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WSA-M96D36-A1

3.6.5 Immersion in Currently Released
Power Steering Fluid
(ISO 1817/ASTM D 471, 70 h at
150 +/- 2 C, tube and cover or
slab stock, see section 5 for fluid)

Hardness Change, Durometer "A" - 15 to + 15
Tensile Strength Change 0 to - 60 %
Elongation Change 0 to - 60 %
Volume Change 0 to + 30 %

Visual Evaluation
3.6.6 Impulse Test

Test Conditions:

Ambient temperéture 150 +/- 5 ¢C
Fluid témperature 150 +/- 5 C
Cycle rate 30 - 40 per minute
Cycle data

Préssuré rise time 0.20 +/- 0.02 s
Pressure hold time 0.65 +/- 0.20 s
Pressure drop time 0.20 +/- 0.10 s
Maximum pressure 10.1 - 10.5 MPa
Minimum pressure 0.0 - 0.7 MPa

Test Cycle (Repeat for duration of test)
Hot cycle 25 000 cycles

Cool down Shut off machine and cool to
reservolr temperature of 82 C

After initial cool down, resume cycling and repeat the cool
down at 50 000 cycle intervals for the remainder of the
test. '

Hose assemblies shall be inspected for leakage within the
first five minutes of machine start-up following cool down.
Any fluid observed dripping from the hose during test
constitutes failure.

Test Duration, min

Lot approval 150 000 cycles
Performance validation 400 000 cycles
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