@ Engineering Material Specification

Material Name Specification Number
POWDER METAL, STEEL - DIFFUSION BONDED ESA-M10A82-A1
1. SCOPE

The material defined by this specification is diffusion bonded alloy steel
hardened to provide high strength and wear properties.

2. APPLICATION

This specification was released originally for materials used for steering
column lock pawls.

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 anelyze process/product data so that
variation in the final product is continuously reduced.

3.2 CHEMICAL COMPOSITION

Carbon 0.5 - 0.8
Nickel 1.55 - 1.95
Molybdenum 0.4 - 0.6
Manganese 0.15 max
Sulphur 0.025 max
Phosphorus 0.015 max
Total Other Elements 0.1 max
Iron Balance
3.3 TENSILE STRENGTH, min 690 MPa

(MPIF Std. 10, machined & polished 5 mm/min)

3.4 YIELD STRENGTH, min 655 MPa
(MPIF Std. 10, machined & polished 5 mm/min)

3.5 IMPACT STRENGTH, CHARPY, min 9.5 J
(ASTM E 23, Unnotched)
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3.6 COMPRESSIVE STRENGTH
(ASTM E 9, 5 mm/min)

Specimen Size: 9.50 mm * 0.050 mm diameter,.

28.70 + 0.13 mm length.
Compressive Yield Strength, min
Ultimate Compressive Strength, min

3.7 HARDNESS ROCKWELL C, min
(ASTM E 18)

3.8 DENSITY
(ASTM B 328)

3.9 SUPPLIER'S RESPONSIBILITY

1720 MPa
2240 MPa
30

609 - 701 g/cm3

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 Material Specification WSS-M99P9999-Al, unless a different
suffix (e.g., A2 or A3) is specified on the engineering document for the

application.

4. 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 its own
laboratory report to the specification (test results, not nominal values), the
material designation and code number, and test specimens for Ford evaluation.
Upon approval, the material will be added to the Engineering Material

Approved Source List.
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