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ENGINEERING MATERIAL SPECIFICATION

Material Name

MALLEABLE IRON - PISTON RINGS, (PEARLITIC)

1. SCOPE

Specification Number

WSD-M1A302-A1

The material defined by this specification is a temper aggregate graphite iron, with a pearlitic

matrix.

2. APPLICATION

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

3. REQUIREMENTS

Material specification requirements are to be used for initial qualification of materials.

3.1 QUALITY SYSTEM REQUIREMENTS
Material suppliers and part producers must conform to the Company's Quality System
Requirements.
3.2 CHEMICAL COMPOSITION (weight %, ladle analysis)
Carbon (total) 2.7-33
Silicon 1.5-3.0
Phosphorus 0.5 max
Sulphur 0.1 max
Chromium 0.5-1.0
Vanadium 0.1-04
Manganese, Nickel and Molybdenum can be added to a maximum of 1.0 % each, Copper
up to 1.5 % maximum.
Note: Manganese must be present in sufficient quantity to balance the Sulphur i.e. (1.7 x
S %) + 0.2 min.
Carbon equivalent and alloying elements shall be controlled within the above range to
accommodate 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.
Date Action Revisions

2000 08 22 Revised Removed WSD-M1A302-A2 & updated S. Renko

2000 07 19 Editorial — no technical change A. Cockman

1989 06 01 SM/ER3033TC Released R Cooper/N Riley EAO CA McKenney NAAO
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3.3 HARDNESS

HB 273 - 325
HRC 28 - 35
HRB 104 - 108

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

Any other position will be within 10 HB points, 2 Rockwell B or C points.
In the case of dispute, the umpire test method will be HB.
3.4 MICROSTRUCTURE

Graphite - Uniformally distributed aggregates of secondary temper graphite ASTM
A247 predominantly form 1l (produced by heat treatment of a white cast iron). Primary
graphite form VIl types A, B & C are not permitted, while types D and E graphite flakes are
to be avoided or kept below 5 % by (area).

Matrix - Fine pearlite (preferably lamellar but some spheroidised allowed) with a uniform
distribution of fine isolated carbide particles between 5 - 20 % by area. Measurement
should be averaged over a minimum field of 2mm dia, at a magnification which for
arbitration will be X 200.

3.5 BENDING STRENGTH, min (unless otherwise stated on the drawing).
(BS 5341 or equivalent ISO)
750 MPa

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 changes to the material ariginally approved under this specification,
whether or not such changes affect the material's ability to meet the specification
requirements, the Supplier shall notify the affected Purchasing, and Materials Engineering
activities (with reasons) of the proposed changes. Upon notification of the Company,
further instructions will be provided.

Note: Suppliers should be prepared to provide test data and samples demonstrating
compliance to this specification, if requested.

Substance restrictions imposed by regulations or Company direction applies to the
materials addressed by this document. The restrictions are identified in Restricted
Substance Management Standard WSS-M29P9999-A1.
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