ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

THERMAL CONDUCTOR, GRAPHITE LOADED SILICONE RUBBER WSS~M99G171~-A

1. SCOPE

The material defined by this specification is a thermally conductive pad
consisting of graphite imbedded in a polymer matrix and silicone rubber.
This material is used as a thermal conductor where electrical insulation
is not required.

2. APPLICATION

This specification was released originally for material used as a thermal
conductor between the high power switching transistors and the heat sink
in the traction inverter module for the electric vehicle. The pad is to
replace thermal grease which contaminates the electronic components and
causes assembly problems.

3. REQUIREMENTS

All tests are conducted without adhesive coated material unless otherwise
specified on the engineering drawing.

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 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.
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3.3 CONDITIONING AND TEST CONDITIONS

Al]l 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.

3.4 VOLUME RESISTIVITY, ohm-cm, min 5.0
(ASTM D 257)

3.5 APPARENT THERMAL CONDUCTIVITY, W/m-K, min 2.2
{ASTM D 5470)

3.6 TENSILE STRENGTH, N/mm2, min

(ASTM D 412)
Warp 24.0
Fill 24.0
3.7 ELONGATION, %, min 1.0
(ASTM D 412)
3.8 BREAKING STRENGTH, N/mm, min
(ASTM D 1458)
Warp 2.7
Fill 2.9
3.9 HARDNESS, Shore A 72 - 86
(ASTM D 2240)

3.10 ADDITIONAL REQUIREMENTS

Specific requirements for material and/or manufactured parts shall be
specified on the Engineering drawing, Engineering parts specification
and/or performance specification. All critical areas with respect to
these properties shall be clearly designated on the engineering
drawing.

3.9 SUPPLIER'S RESPONSIBILITY

A1l materials supplied to this specification must be equivalent in
all characteristics to the material wupon 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.
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