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PREFACE

The world is "shrinking" faster than systems can be developed to control and
use technology and, more importantly, before worldwide consensus can be attained.
The General Electric Company must, nevertheless, operate efficiently in world
markets. Until the countries of the world formally adopt the materials designation
systems of the International Organization for Standardization (ISO), the need to
cross reference the thousands of materials designations and materials chemical
compositions is paramount. Materials Information Services (MIS) as custodian of
the General Electric Company's corporate materials specification system known as
the Engineering Materials and Processes Information Service (EMPIS) is the logical
organ through which such cross references should be assembled for the Company.

The first piece-meal distribution of cross references of American national
designations to EMPIS and foreign national designations was done through the
monthly MIS Newsletter 'in 1975 and 1976. The response from subscribers
demonstrated an urgent need for more. The result was the MIS publication
International Metallic Materials Cross Reference - 1979.

Customers, particularly outside of the Company, indicated clearly their
satisfaction with the cross reference and clamored for more coverage. Customer
recommendations were cataloged with the result that the 1983 edition of the
International Metallic Materials Cross Reference is a four-fold expansion and a
complete reorganization of the the 1979 edition.

Materials Information Services (MIS) management and staff represent the
General Electric Company in many key national and international organizations
involved in materials standards and specifications. Indeed, MIS has comprehensive
resources and personal contacts for filling the Company's materials information
needs and may very well be the only general Corporate source of foreign materials
information. We trust that we will be able to serve you well.

Chester T. Sims, Manager
Materials Information Services
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INTRODUCTION

The USA-based General Electric Company has contractual obligations
worldwide through design/manufacturing affiliates, local-content-
contract customers, countertrade purchasing programs, and so forth,
which require purchasing of materials outside of the continental USA to
specification systems and materials designations which may be
unfamiliar to Americans. Also, some General Electric business
components are responding to requests for proposals to manufacture
products which are not designed in the USA. This cross reference is a
guide to engineers and procurement personnel for easy recognition of
metallic materials designations that are equivalent to each other on
the basis of chemical composition.

CHEMISTRY = EQUIVALENCY

The equivalency of materials in this cross reference was
determined by comparing the chemical compositions associated with each
designation. Rarely were candidate chemical compositions so divergent

that they needed to be questioned. However, in some alloy systems,
different elements in different amounts have similar effects on
material properties: for example, nickel versus tungsten (wolfram) in

stainless steels; cobalt versus nickel in copper alloys; and so forth.
Economic considerations often dictate the substitution of alloying
elements where a choice is possible. In such comparisons, equivalency
was established in the best judgement of the MIS staff.

In cases where equivalency of designations was established in a
reliable reference and chemical compositions were not immediately
available for comparison, those designations were placed appropriately
in the cross reference. Fortunately, there were few instances where
chemical compositions were not available for comparison.

CURRENT DESIGNATIONS ARE USED

Designations of the latest issue available were used. Many
countries changed their materials designations in the 1970's to more
rational systems of their own or to the recommended system of the
International Organization for Standardization (ISO). Users of this
cross reference who fail to find the designation sought may be working
with an obsolete designation for a material which is in fact in this
cross reference. Obsolete designations were included when available.

UNS - Unified Numbering System

There are several hundred organizations in the USA engaged in
voluntary standards-making activities. They include branches of
government, professional and technical societies, manufacturing and
nonmanufacturing trade associations, public service and consumer
groups, testing and inspection bodies, and organizations whose main
purpose is the development of standards. This is a heterogeneous array
of standards development organizations, and it comprises a system which
operates with a highly complicated, and sometimes overlapping
machinery.
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The Unified Numbering System (UNS) provides a means of correlating
many nationally used numbering systems, thereby avoiding confusion
caused by use of more than one identification number (designation) for
the same material, and by the opposite situation of having the same
number assigned to two or more entirely different materials. Hence,
the UNS number is used throughout this cross reference as the primary
designation for American metallic materials. Previously used
well-known American national designations (AISI, CDA, AA, ASTM, SAE,
and so forth) and accepted ISO designations are located together for
easy identification. The General Electric Company's corporate
materials designation known as the Engineering Materials and Processes
Information Service (EMPIS) is typically the only additional country
designation included under the entry USA.

USING THE CROSS REFERENCE

Situation #1. User has country and alloy designation.
- Search National or Alphabetical or Numerical Indices; get
page number and alpha-key-locator.

Situation #2. User has alloy designation only.
- Search Alphabetical or Numerical Indices; get page number
and alpha-key-locator.

Situation #3. User has alloy designation and knows the material

category (alloy steel, aluminum-wrought, and so

forth).

- Can go directly to section, but may be easier to search
the Alphabetical or Numerical Indices for page number and
alpha-key-locator.

Finding a country's designation for a material can be a difficult
task. Some countries use numerical designations, some use alphabetical
designations, and others use alpha-numeric designations. For example,
4054 (Sweden), AMts (USSR), P-ALMN1l.2 (Italy) are designations which
are equivalent to the American aluminum alloy known as UNS A93003.

Since a material designation is typically an identification of a
chemical composition only, it may or may not be written alone. The
document number of the standard/specification, which contains
dimensional and mechanical properties information about the product
form (bar, sheet, plate, wire, and so forth), is often written with the
material designation.

For example, if a shaft is to be made from JIS G4303 SUS410, JIS
means "Japanese Industrial Standard," G4303 is the document number of
the standard titled "Stainless Steel Bars," and SUS410 is the material
designation for the chemical composition. Similarly, PN-77/H-87025
CuZn36Pb3 M061 can be broken down into these parts: PN-77/H-87025 means
"Polish Standard issued in 1977 for Wrought Brasses Grades document
number H-87025," CuZn36Pb3 is the nominal chemical composition of

11



copper, 36% zinc, 3% lead, and M061 is an industry designation for the
chemical composition.

When 1looking for equivalent material designations or for the
chemical composition of a designation, the user should break up the
designation into as many parts as seems logical and then look for each
part separately in the indices. In the examples above, the user can
find the desired information by searching the indices with any of the
parts: G4303 SUS410 or SUS410 for the stainless steel; and H-87025
CuZn36Pb3 or CuZn36Pb3 or H-87025 M061 or M061 for the copper alloy.

A listing of document numlers for product forms is placed at the
end of each material section for user reference. 1In those cases where
the user desires to know the standard document number which a
particular country has assigned to a product form, these 1listings
should prove very useful.

12
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