ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number
SINTERED IRON - CHROMIUM, MANGANESE, NICKEL, ALLOY WSE-M10A91-A
1. SCOPE

The material defined by this specification is a sintered and heat treated
chromium manganese nickel steel.

2. APPLICATION

This specification was released originally for exhaust valve seat inserts
for internal combustion engines.

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 %)
(ASTM A 751/ASTM E 1019/ASTM A 484)

Total Carbon-

1.50 - 2,00
Combined Carbon 1.40 - 2.00
Chromium : 4.00 - 6.50
Manganese 1.00 - 2.70
Copper 2.50 - 4,00
Nickel 1.60 - 2.40
Molybdenum 0.30 - 0.45
Magnesium 0.10 - 0.20
Sulfur 0.03 - 0.06
Nitrogen 0.05 - 0.15
Other 2.0 max
Iron Balance
3.3 DENSITY, g/cm 3 6.7 min
(IS0 2738/ASTM B 328)
3.4 HARDNESS 95 - 110 HRB
3.4.1  APPARENT HARDNESS
(ASTM E 18/IS0O 4498, average of
minimum of five readings made
on flat surface of lower face)
Date Release No. Release/Revision
NEOI-E , J.C. Webster
1992 0127|/0127076 -037 |32 updated ‘©- Webs
1991 09 19 |[NEO1lE10127076026|3.2 updated, updated para &4 J.C. Webster
1989 09 12 |NEO1E10000474054|Released J. C. Webster NAAO N. Riley EAO
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3.4.2 MICROHARDNESS :
(ASTM E 384, 50 g load,
average of minimum of five
readings taken on a traverse
perpendicular to the seat face
to a depth of 1.5 mm)

WSE-M10A91-A

Alloy carbide phase 450 - 850 Knoop
Martensitic phase 300 - 700 Knoop

3.5 MICROSTRUCTURE
(ASTM E 3/ASTM E 562)

The microstructure shall consist of an austenitic alloy with a
uniform distribution of carbide phase, manganese sulphide
particles, and an inorganic solid lubricant in a tempered
martensitic matrix. The austenitic alloy with carbide phase shall
constitute 20 % to 40 % of the area of any radial cross section.
The area fraction of inorganic solid lubricant shall constitute
2.0 % to 4.0 % of any radial cross section.

Internal voids shall not exceed 0.25 mm in any dimension when cross
sections are examined in the unetched condition.

3.7 SURFACE CONDITION

Surfaces shall be free of scale and rust. Nicks, cracks, burrs and

depressions shall not exceed 0.25 mm in any direction. Visual
inspection is to be performed under white light without the aid of
magnification.

3.8 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,
unless a different suffix (e.g., A2 or A3) is specified on the
engineering document for the application.
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