ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

SINTERED IRON, CARBON COPPER MOLYBDENUM STEEL, WSS-M10Al102-A1
MACHINING ADDITIVES

1. SCOPE

The material defined by this specification is a sintered carbon, copper
molybdenum steel with machinability enhancing additives.

2. APPLICATION

This specification was released originally for material used in wvalve
guide inserts up to 50 mm length.

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 gualification 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 CHEMICAL COMPOSITION, weight %
(ASTM A 751/ASTM E 1019)

Total Carbon

0.7 - 1.2
Molybdenum 0.1 - 0.45
Calcium 0.05 - 0.4
Copper 1.50 - 4.5
Sulfur 0.1 - 0.4
Others 1.0 max
Iron Balance
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The composition shall be selected from within the above range in

order to meet machinability, microstructure and strength
requirements.
3.3 DENSITY, g/cm3 6.5 - 7.0

(ISO 2738/ASTM B 328)

For valve guides 50 mm or lessg, the density variation between the
central third and outer third lengths shall be 0.4 g/cm3 max.

3.4 APPARENT HARDNESS 60 - 90 HRB
(ASTM E 18/IS0O 4498/1)

3.5 MICROSTRUCTURE
(ASTM E 3/ASTM E 562)

The microstructure shall consist primarily of a fine pearlitic
matrix with randomly distributed metallic sulfides and a fine
distribution of machining additive particles throughout. Also
bPresent will be Molybdenum rich zones, particles of copper at the
original particle boundaries, and interconnected porosity
distributed uniformly throughout.

3.6 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.

3.7 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, compoesition,
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 regulations are
defined in Engineering Materials Specification WSS-M99P9999-A1.
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