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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
WIRE, NICKEL ALLOY WSS-M4A181-A
1. SCOPE

The material defined by this specification is a nickel-aluminum alloy wire.
2. APPLICATION

This material was originally released as feed wire for the bond coat of a two-coat system for thermally
sprayed cylinder bores in aluminum cylinder blocks.

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 CHEMICAL COMPOSITION
(Weight Percent)

Nickel 93.00 min
Aluminum 4.00-4.75
Silicon 1.00 max
Titanium 0.25-1.00
Others (Each) 0.60

33 WIRE DIAMETER, mm 1.6

3.4 PHYSICAL PROPERTIES
3.4A1 Density 8.25 g/cc
342 Melting Point 1438 °C
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ENGINEERING MATERIAL SPECIFICATION WSS-M4A181-A
343 Coefficient Of Thermal Expansion 13.0 um/mK
344 Thermal Conductivity 23.8 W/mK

3.5 QUALITY

Wire shall be uniform in quality and condition, clean, and free from kinks, twists, scrapes, splits,
pipes, cold shuts and other injurious imperfections.

The surface shall have a smooth finish, free from pits, abrasions and other injurious surface
imperfections.

3.6 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 Material Specification WSS-
M99P9999-A1.

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 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.

5. GENERAL INFORMATION
5.1 REFERENCE DOCUMENTS
The following documents are referenced in this specification:

QS-9000
WSES-M99P9999-A1
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