ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

STEEL, MICROALLOYED STRUCTURAL, FOR FORGINGS WSN-M1A318-A

1. SCOPE

The material defined by this specification is a precipitation hardening
alloy that contains vanadium., The mechanical properties are obtained by
a process of controlled cooling from the forging heat.

2. APPLICATION

This specification was released originally for material used for heavy
duty diesel engine crankshafts with hardened bearing journals.

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 Percent)
Carbon 0.36 - 0.40
Silicon 0.20 - 0.65
Maganese 1.30 - 1.45
Phosphorus 0.015 max
Sulfur 0.030 - 0.065
Chromium 0.10 - 0.20
Molybdenum 0.10 max
Nickel 0.20 max
Vanadium 0.08 - 0.12
Aluminum 0.010 - 0.030
Copper 0.25 max
Nitrogen 0.013 - 0.017
3.3  MECHANICAL PROPERTIES
(ISO 6892/ASTM E 8)
Tensile Strength, min 850 MPa
Yield Strength, min 580 MPa
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ENGINEERING MATERIAL SPECIFICATION

3.3.1 Hardness Brinell
(ASTM E 10/1IS0 6506)

WSN-M1A318-A

Surface Hardness HB 255 - 297
(Hardness applied to rough and
finished parts)

3.3.2 Jominy End-Quench Hardenability
(ASTM A 255)

Distance from
Quenched Surface Hardness
mm RC min

1.5 52
3 51
5 47
7 40
9 34
11 30
13 27
15 25
22 23
25 22

Jominy test sample should be determined from the crankshaft
forging or forging stock.

3.3.3 Microstructure

The general microstructure shall be comprised of ferrite
and pearlite. No acicular transformation products such as
bainite are permitted.

3.4  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 restrictions are
defined in Engineering Material Specification WSS-M99P9999-Al.
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