@ ENGINEERING MATERIAL SPECIFICATION

Material Name

Specilication Number

ALUMINIUM ALLOY - CASTING - AS CAST CONDITION WSD-M2A143-Al

ALUMINIUM ALLOY -~ CASTING - HEAT TREATED CONDITION WSD-M2A143-A2
1. SCOPE

The material defined by this specification is an aluminium - silicon -
copper casting alloy in the as cast or as cast and heat treated condition.

2. APPLICATION

This specification was released originally for material used in the
manufacture of engine cylinder heads by the permanent mould casting
process.

3. REQUIREMENTS
3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard ©-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%)

Al A2
Silicon 7.50 - 9.50 6.00 - 8.50
Copper 2.20 - 3.80 2.80 - 4.00
Magnesium _ 0.05 - 0.50 0.05 - 0.50
Manganese 0.6 max 0.6 max
Nickel 0.3 max 0.3 max
Iron 0.7 max 0.7 max
Titanium 0.25 max 0.25 max
Zinc 1.0 max 0.8 max
Lead 0.15 max 0.15 max
Tin 0.10 max 0.10 max
Each Other Element 0.05 max 0.05 max
Total Other Elements 0.50 max 0.50 max
Aluminium Remainder Remainder

Eutectic modification shall be achieved with sodium or strontium.
The composition shall be selected from within the above range in
order to meet castability, soundness, machinability consistancy,
microstructural and strength requirements.

Date Release No. Released

11995 02 01 [|EPOOE10460360000|Revised para 3.2, add chem.comp.A2, W.Janssen EAQ
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The specific composition limits and foundry practice to meet
performance and manufacturing requirements will form part of the
Control Plan for each individual component geometries and supplier.

3.3 QUALITY
3.3.1 General

The finished cylinder head must be free from laps, cold
shuts, dross, sludge and eutectic segregation/depletion. Gas
holes/porosity and shrinkage porosity assessment levels,
visual and/or radiographic (ASTM E 155) methods, shall be
subject of the control plan.

3.3.2 Microstructure

The microstructure shall consist of primary alpha aluminium,
alpha aluminium-silicon eutectic and intermetallic
constituents. The silicon component of the eutectic shall be
rounded which indicates modification.

3.4 MECHNICAL PROPERTIES

Tensil and compression test samples shall be seperately poured at the
same time and from the same metal as the castings they represent, or
alternatively and when specified on the engineering drawing, machined
from the component casting in the designated location. The
mechanical properties shall be determined, for Al, not less than 168
hours after casting, and for A2, after heat treatment to the same
condition as that of the corresponding finished component.

3.4.1 Tensile Properties (ASTM B 557/ISO 6892), min

Al A2 (see 3.5)
Tensile Strength 180 MPa 220 MPa
0.2 % Proof Stress 135 MPa © 190 MPa
Elongation 7 3% 18

3.4.2 Compressive Properties (ASTM E 9), min
Al A2 (see 3.5)

Compressive Yield Strength - 190 MPa
(2 % offset)
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