ENGINEERING MATERIAL SPECIFICATION

Material Neme Specification Number

TEST REQUIREMENTS FOR HYDRAULIC RUBBER SEALS - §-M9P1001-A
HEAVY DUTY VEHICLES

1. SCOPE

The material defined by this specification covers moulded seals 51 mm in
diameter and under, compounded from high temperature resistant rubber for

use in hydraulic actuating cylinders employing hydraulic brake fluid of
non-mineral oil type.

This specification covers the performance tests of hydraulic brake seals
under specified conditions and does not include requirement relating teo

chemical composition, tensile strength, and elongation of the rubber
compound, '

(Based on Girling Spec TD 1763)

2. APPLICATION
3. TEST 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 iInitial 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 conditioms.

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.
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3.4 RESISTANCE TO FLUIDS AT ELEVATED TEMPERATURES

After being subjected to the test for resistance to fluids at
elevated temperatures as prescribed in the sections on Resistance
to Fluids at elevated Temperatures, the seals shall conform to the
following requirements as to change in wvolume, dimensions and
durometer hardness:

Change in:

Volume + 5 to + 20 &
Outside Diameter, Lip and Base 0 to+ 5.75 %
Durometer Hardness 0 to - 15 points

No more than a light precipitate shall be formed by the seals in
any of the approved test fluids.

3.5 EFFECT OF FLUID PRESSURE AT ELEVATED TEMPERATURES (HEAT PRESSURE
STROKING TEST)

Wheel Cylinder Seal Heat-Pressure Stroking Test. After seals have
been subjected to the test prescribed in the section on Wheel
Cylinder Heat-Pressure Stroking Test, the seals shall conform to
the following requirements:

Lip Diameter Change - The minimum lip diameter of seals after the
test shall be greater than the cylinder bore by the minimum
dimensions shown below:

Wheel Cyl Seals Master Cyl Seals

To 25.4 mm in dia 0.4 mm 0.25 mm

After the 24 h cooling period, careful inspection shall be made to
check for fluid leaks past the wheel cylinder and master cylinder
secondary cups and results recorded. Constant dampness past the
cups or fluid discoloration of the filter paper on two or more
inspections shall be cause for rejection.

3.6 LOW TEMPERATURE TESTS
After being subjected to the low temperature test prescribed in the
sections on Low-Temperature Test, the seals shall conform to the
following requirements:

BEND TEST

The seal shall not crack during the bend test and shall return to
its approximate original shape within 1 minute.

LEAKAGE TEST
No leakage of fluid shall occur during the low temperature leakage
test.
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3.7 OVEN AGEING

After being subjected to the oven ageing test as prescribed in the

sections on Oven Ageing Test, the seals shall conform to the
following requirements:

No change in durometer hardness shall be within the limits of 0 to
Plus 5 points over the reading taken before ageing.

3.8 CORROSION TEST

After being subjected to the corrosion test prescribed in the
section on Corrosion Test, the seals shall conform to the following
requirements:

During assembly, the specimens shall slip out of the cylinders and
from the pistons without any evidence of adhesion. No more than

light precipitate shall be found in the remaining fluid or
deposited in the cylinder.

The metal parts shall be free from rust, corrosion, sludge and gum.

A slight discoloration of the parts shall not be cause for
rejection.

3.9  WORKMANSHIP AND FINISH

Seals shall be free from blisters, pin holes, cracks,
protruberances, embedded foreign matter, or other physical defects
which can be detected by thorough inspection, and shall conform to
the dimensions specified on the drawings. The sealing lip shall be
sharp and free from any irregularities,

3.10 MARKING

The identification mark of the manufacturer and other details as
specified on the drawings shall be moulded into each seal.

3.11 TINSPECTION AND REJECTION

All tests and inspections shall be made at the place of manufacture

- prior to shipment unless otherwise specified. The manufacturer
shall afford the inspector all reasonable facilities for tests and
inspection.

The purchaser may make the tests and inspections to govern the
acceptance or rejection of the seals at his laboratory or
elsewhere. Such tests and inspections shall be made not later than
60 days after receipt of the material.
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Any seals which fail to conform to one or more of the test
requirements, may be retested. For this purpose two additional
tests shall be made for the requirement in which failure occurred.
Failure of either of the retests shall be cause for final
rejection.

All rejected seals shall be destroyed by the manufacturer by
cutting each seal or grinding through rubber mill to ensure no
sub-standard will be used.

3.12 PACKAGING

Seals shall be packaged to meet the requirements specified by the
purchaser,

3.13 METHODS OF TESTING
3.13.1 Ssampling:

A quantity of 5000 seals of one size shall represent the
minimum lot on which complete tests shall be conducted.
The frequency and type of tests used to control production
shall be agreed upon by the manufacturer and the purchaser.

3.13.2 Test Fluids

The brake fluids used in the tests shall be SAE J1703
compatibility fluid.

3.14 RESISTANCE TO FLUIDS AT ELEVATED TEMPERATURES
3.14.1 Apparatus:

Micrometer, micrometer-calipers or other suitable apparatus
to measure the lip and base diameter of the seal accurately
in micrometres.

Tightly sealed glass containers of approximately 280 ml
capacity.

A well designed, uniformly heated standard dry-air oven
conforming to the requirements prescribed in Method of Test
for Accelerated Ageing of Vulcanised Rubber by the Oven
Method, ASTM D 573 shall be used.

3.14.2 Test Specimens

Four seals shall be used as test specimens. Two for fluid
resistance and two for precipitation test.
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