ENGINEERING MATERIAL SPECIFICATION

Material Name ' Specification Number
NODULAR CAST IRON - SILICON, MOLYBDENUM WSD-M1A316-A

ALLOYED

1. SCOPE

The material defined by this specification is an annealed nodular cast
iron alloyed with a nominal 4 % silicon and 1 % molybdenum.

2. APPLICATION

This specification was released originally for material used for exhaust

manifolds requiring high temperature strength and resistance to
oxidation.

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

3.2. CHEMICAL COMPOSITION (Weight Percent)

Total Carbon

3.0 to 3.8
Silicon 3.5 to 5.0
Manganese 0.7 max
Phosphorus 0.04 max
Sulphur 0.02 max
Molybdenum 0.5 to 1.25
Magnesium As Required

Specific composition limits and foundry practice to meet performance

and manufacturing requirements will form part of an agreed Control
Plan.

3.3. MECHANICAL PROPERTIES
(ASTM E 8M/ISO 6892)

Test bars shall be separately cast and heat treated with components.

Tensile Strength, min . 500 MPa
0.2 % Proof Stress, min 400 MPa
Elongation, min 5 %

3.4 . HARDNESS 192 - 262 HB

(ASTM E 10/IS0O 6506)

Checking location shall be specified on the Engineering Drawing.

Date Release No. Release/Revision
1991 08 30 ;C01089488 Revised para 3.4 & & G. Lane P. Lee
1989 11 01 |SM/ER4345TC Released G.Lane, N.Riley, EAO. R.Graham, NAAO.
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ENGINEERING MATERIAL SPECIFICATION

3.5. MICROSTRUCTURE
(ASTM A 247)

WSD-M1A316-A

The location of the microstructure may be as specified on the
Engineering Drawing.

Graphite Morphology, min 90 % Types I & II

Graphite Size 6 and 7

Matrix microstructure shall consist predominantly of ferrite with a
maximum of 25 % pearlite and a maximum of 4 % finely dispersed
carbides.

The graphite morphology, size and matrix microstructure content may
be measured by estimation, comparison to available industry charts
or by quantitative methods (ASTM E 562 or approved image analysis
techniques). In case of dispute, the quantitative metallurgical
method will be the umpire method.

3.6 HEAT TREATMENT

Castings produced to this specification shall be annealed. The
annealing process will depend upon the part design and shall be part
of the Control Plan.

3.7 SUPPLIERS 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, colour, processing or labelling 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 WS$S-M99P9999-A1l, -
unless a different suffix (e.g. A2 or A3) is specified on the
engineering document for the application.
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