ENGINEERING MATERIAL SPECIFICATION

Material Name . File Control No. Specification Number
NODULAR IRON - PISTON RINGS, (PEARLITIC) SMT5001AK0260 WSD-M1A300-A1
NODULAR IRON - PISTON RINGS, (ACICULAR) SMT5001AKR0261 WSD-M1A300-4A2
1. SCOPE

The materials defined by this specification are  nodular graphite irons,
with a pearlitic or acicular (martensitic and lower bainitiec
transformation products) matrix. Cast statically : single/twins, or
centrifugally.

2.  APPLICATION

This specification was released originally for materials used in the
production of piston rings.

3.  REQUIREMENTS
3.1 STATISTICAL PROGESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for materials/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 GOMPOSITION (weight %, ladle analysis)

Carbon (total) 2,5 - 4,1
Phosphorus 0,5 max
Manganese ' 1,0 max
Nickel 2,0 max
Sulphur 0,05 max

Silicon - adjusted to suit the casting method, extreme ranges Al =
3,5 -5,5%, A2 -2,0 - 3,4 %,

Chromium and Molybdenum can be added to a maximum of 1,0 % of each
element, Vanadium 0,5 % maximum and Copper 1,5 % maximum.

Carbon equivalent and alloying elements shall be controlled within
the above range to accomodate the ring section, size and method of
casting (static/centrifugal are acceptable). The anticipated

working range for each component shall be restricted to a limited
band within the above.
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, : ' WSD-M1A300-A1/A2

3.3 HARDNESS

Al 220 - 322 HB
18 - 34.5 HRC
97 - 110 HRB

A2 250 - 430 HB

25 - 43 HRC
100 - 112 HRB

The hardness shall be restricted to a limited band within the above
range as part of the Control Plan.

An average of three results taken (1) adjacent to the gap,{2) 90
degrees to the gap and (3) opposite the gap.

Any other position will be within 10 HB points, 2 Rockwell C or B
points.

In cases of dispute, the umpire test method will be HB.

3.4 MICROSTRUCTURE

Al Graphite - uniformally distributed nodules ASTM A 247, form
I and II, 90 % minimum.

Matrix - Predominantly ferrite, with fine lamellar pearlite

~up to a maximum of 40 % by area. Complex alloy carbides if
present shall be as small isolated particles to a maximum
of 5 & by area.

A2 Graphite - as Al.

Matrix - Tempered martensite and lower bainite with
carbides limited as in Al.

3.5 SKIN STRESS, min (unless otherwise stated on the drawing).
(BS 5341) .

Al and A2 ' 1,1 GPa.
3.6 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, 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.
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