@ ENGINEERING MATERIAL SPECIFICATION

Material Name

Specirication Number

ALUMINUM ALLQY, COLD FORMED, HEAT TREATED WSE-M2A159-A1

1. SCOPE

This specification defines an Al Si Cu cold forging alloy that is cold
worked in the annealed condition and subsequently heat treated.

2. APPLICATION

This specification was originally released for the manufacture of direct
acting mechanical bucket type tappets preoduced by the cold forging process.

3. REQUIREMENTS

3.1

3.2

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

CHEMICAL COMPOSITION (Weight %)

Silicon 11.0 -~ 12.5
Iron 0.2 - 0.3
Copper 4.0 - 4.6
Manganese 0.5 - 0.7
Titanium 0.2 max
Zinc 0.5 max
Aluminum Balance

3.3 QUALITY

3.3.1 The finished component must be free from material

discontinuities, inclusions and segregation.

3.3.2 Microstructure

The microstructure shall consist of predominantly fine
silicon eutectic and metallic compounds in the aluminum.
There may be small areas of dendritic alpha aluminum but no
primary silicon should be visible,.
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3.4 MECHANICAL PROPERTIES

3.4.1 TENSILE PROPERTIES (20 C)
(ASTM E 8M/ISO 6892)

Ultimate Tensile Strength, min 400 MPa
Yield Strength (.2 % Offset), min 300 MPa
Elongation, min 1%

The values above are to be measured on test bars machined
from the same bar stock as the cold forgings which they
represent. The mechanical properties shall be determined
after heat treatment to the same condition as that of the
corresponding finished component. The frequency and detail
of mechanical testing will form part of the agreed Control
Plan.

3.4.2 HARDNESS (unless otherwise stated on Engineering drawing)
(ASTM E 10/ISO 6506)

Hardness, min. HRB 78
{(as heat treated)

3.5 HEAT TREATMENT

Components will be subjected to heat treatment to achieve the
required mechanical properties. The heat treatment shall include a
solution heat treatment at 480 to 510 C for 4 - 8 hours, followed by
a precipitation hardening treatment at 160 - 180 C for 4 - 10 hours.
Treatment parameters shall form part of the agreed Control Plan for
the individual component.

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.
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