@ ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
ALUMINUM TUBING, EXTRUDED, TEMPERED WSS-M2A141-A2
1. SCOPE

The material defined by this specification is a round extruded tempered
aluminum tube (coil, straight lengths and/or formed).

2. APPLICATION

This material was released originally for the condenser tube for the
automotive air conditioning system.

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 MECHANICAL PROPERTIES
(ASTM B 557)
Tensile Strength, MPa, min 73.2
Yield Strength, MPa, min 57.6 - 76.2
Elongation, %, min 30
Note: The material properties are specified for as received
tubing.

3.3 FORMABILITY

The tube ends are capable of being expanded by forcing a steel pin
having an included angle of 60 degrees into them until the outside
diameter is increased 40 percent. The expansion shall not cause
cracks, ruptures or other defects visible to the unaided eye.
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3.4 INTERNAL CLEANLINESS 0.022 g/m2
(ASTM B 210, para 14.2)

In addition, tubing internal surfaces shall be free of scale,
corrosion, embedded materials or other similar foreign material.

3.5 FINISH

The tube, as supplied, shall have a clean matte appearance having
a slight oil coating and with no visible signs of any mechanical
imperfections (dents, scratches) or damage (internally or
externally).

3.6 PACKAGING
Packaging shall be per manufacturing plant requirements.
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, 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 regulations are
defined in Engineering Materials 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 wvalues), 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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