@ ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
CERAMIC COATING, BORON CARBIDE WSS-M12P3-A
1. SCOPE

This specification defines the properties of thin film ceramic.
2. APPLICATION

This specification was released originally for Transmission Sun Gears to
provide low friction and low wear properties. This film shall be applied
by vapor disposition at a temperature < 125 C.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality System
Requirements, QS-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 Materials Activity.

3.2 FINISHED PART (Substrate Rockwell "C" 38 min.)
For initial approval and at intervals established by Quality Control.

3.2.1 The coating shall be uniform in color, hiding power and
coverage and free of obvious imperfections as determined by
unaided visual examination. The coating shall also be smooth
to the touch and free of cracks when observed at a
magnification of 10X.

3.2.2 Film Thickness 1.5 - 2.5 micrometre
{ASTM B 487)
The film thickness shall be determined by the metallographic
method.
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3.2.3 Adhesion Must not flake or chip

Test Method:

Parts to be glass bead shot (shot size 50 micrometre) at 40
psi for 20 s. (orifice size 0.75 mm).

3.2.4 Hardness 1900 min HV 10
(ISO 6507-1)

Test Method:

Hardness to be determined on a suitable location on the
finished part wherever possible. However, if this is not
feasible, a test piece plated under the same conditions as
the component may alternatively be used. If required to
obtain valid hardness readings on thinly plated parts, the
test piece may be left in the process to increase coating
depth.

3.3 SUPPLIER'S RESPONSIBILITY

All materials supplied to this specification must be equivalent in
all characteristics to the material upon which approval was
originally granted.

Prior to making any change in the properties, composition,
construction, color, processing or labeling of the material
originally approved under this specification, whether or not such
changes affect the material's ability to meet the specification
requirements, the Supplier shall notify Purchasing, Toxicology and
the affected Materials Engineering activity of the proposed changes
and obtain the written approval of the Materials Engineering
activity. Test data, test samples and a new code identification are
to be submitted with the request.

Substance restrictions imposed by law, regulations or Ford, apply to
the materials addressed by this document. The restrictions are
defined in Engineering Materials Specification WSS-M99P9999-Al.

4.0 APPROVAL OF MATERIALS

Materials defined by this specification must have prior approval by the
responsible Materials Engineering activity. Suppliers desiring approval
of their materials shall first obtain an expression of interest from the
affected Purchasing, Design and Materials Engineering activity. Upon
request, the Supplier shall submit to the affected Materials Engineering
activity a completed copy of their laboratory test reports, signed by a
qualified and authorized representative of the test facility, demonstrating
full compliance with all the requirements of this specification (test
results, not nominal values), the material designation and code number, and
test specimens for Ford evaluation. Ford's engineering approval of a
material will be based on its performance to this specification and on an
assessment of suitability for intended processes and/or applications. Upon
approval, the material will be added to the Engineering Material Approved
Source List.
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