@ ENGINEERING MATERIAL SPECIFICATION

Material Name Specificatior Number

ATUMINUM ALLOY, CASTING, NOT TO BE USED FOR NEW DESIGN WSE-M2A151-A1
THERMALLY TREATED CONDITION

1. SCOPE:

The material defined by this specification is an aluminum-silicon-copper
casting alloy in a thermally treated condition.

2. APPLICATION:

This specification was released originally for materials used in the
manufacture of engine cylinder blocks.

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 analyze process/product data so

that variation in the final product is continuously reduced.

3.2 CHEMICAL COMPOSITION (Weight %)

Silicon 6.5 - 8.0
Copper 3.0 - 4.0

Tron 0.40 max
Magnesium 0.2 - .35
Nickel 0.1 max
Manganese 0.2 - .3

Zinc 0.25 max
Titanium 0.25 max
Chromium 0.10 max

Lead 0.10 max

Tin 0.10 max
Strontium 0.02 - 0.05 max
Others 0.05 each max; 0.5 total max
Aluminum Balance

Eutectic modification shall be achieved with strontium additions.
The composition shall be selected from within the above range in
order to meet castability, soundness, machinability consistency,
microstructural and strength requirements. A ratio of manganese to
iron is to be maintained at a minimum of 1:2 respectively. The
specific composition limits and foundry practice to meet
performance and manufacturing requirements will form part of the
Control Plan for each individual component geometry, and supplier.
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3.3 QUALITY

3.3.1 General
(ASTM E 155)

The finished block must be free from laps, cold shuts,
drcss, sludge, and have minimal eutectic
segregation/depletion. Gas holes/porosity and shrinkage
porosity radiographic assessment levels, shall be according
to methods of the above standard. Visual methods shall be
as the following:

3.3.1.1 Critical Areas (As specified in
the Engineering Specification)

In a micrographic sample taken from the locations
as described in the Engineering Specification, the
porosity wvolume  percent shall be determined
visually by taking the average of 10 areas or
fields, viewed at 100X. At least three of the ten
areas shall include near-surface areas. The
average shall not be greater than 1 %, and no
single area shall exceed 1.5 %. The individual
pore size shall not exceed a 2500 square micrometre
area with a max length of 70 micrometres, and no
two pores shall be closer than 350 micrometres
apart.

3.3.1.2 DNon-critical Areas (All areas not
designated as "critical")

Same as above except that the allowable porosity
level shall be an average of 1.5 % max, and no one
area shall exceed 2 %. The longest length of the
individual pore size shall be less than 150
micrometres with no pore area larger than 5000
square micrometres. No two pores shall be closer
than 300 micrometres apart.

3.3.2 Microstructure

The microstructure shall consist of primary alpha aluminum,

alpha aluminum-silicon eutectic and intermetallic
constituents. The silicon component of the eutectic shall be
rounded which indicates modification. Needlelike

intermetallics are not desired.
3.3.2.1 Critical Areas

In critical areas the Dendrite Arm Spacing (DAS)
shall be a maximum of 50 micrometres when computed
as an average of 10 fields at 100X. No single
field shall exceed a DAS of 60 micrometres. The
degree of modification shall be a Level 4 minimum.
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