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Approval of an American National Standard requires verification by ANSI that the require-
ments for due process, consensus and other criteria for approval have been met by the
standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests.
Substantial agreement means much more than a simple majority, but not necessarily una-
nimity. Consensus requires that all views and objections be considered, and that a
concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not
in any respect preclude anyone, whether he has approved the standards or not, from
manufacturing, marketing, purchasing or using products, processes or procedures not
conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
person shall have the right or authority to issue an interpretation of an American National
Standard in the name of the American National Standards Institute. Requests for interpre-
tation of this standard should be addressed to the American Gear Manufacturers
Association.

CAUTION NOTICE: AGMA technical publications are subject to constant improvement,
revision or withdrawal as dictated by experience. Any person who refers to any AGMA
technical publication should be sure that the publication is the latest available from the
Association on the subject matter.

[Tables or other self--supporting sections may be quoted or extracted. Credit lines should
read: Extracted from ANSI/AGMA 6008--A98, Specifications for Powder Metallurgy
Gears, with the permission of the publisher, the American Gear Manufacturers
Association, 1500 King Street, Suite 201, Alexandria, Virginia 22314.]

Approved September 10, 1998

ABSTRACT
This standard defines the minimum detailed information to be included in the powder metallurgy gear specifica-
tions submitted by the gear purchaser to the gear producer. This information covers gear tooth geometry data,
gear drawing specifications and gear material specifications.
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Foreword

[The foreword, footnotes and annexes, if any, in this document are provided for
informational purposes only and are not to be construed as a part of ANSI/AGMA Standard
6008--A98, Specifications for Powder Metallurgy Gears.]

The AGMA Powder Metallurgy Gearing Committee was organized in 1993 with the support
of the Metal Powder Industries Federation (MPIF). The work of the Committee is directed
toward merging the technology of powder metallurgy (P/M) gearing with the technologies of
the more traditional types of gearing.

The Committee, responding to the widely recognized need for improving the technical
communication between powder metallurgy gear purchasers and producers, selected as its
first project this specification standard. The primary objective of this standard is to increase
understanding by the gear purchaser of the responsibility to thoroughly define the gear
requirements to the gear producer.

This version was approved by the AGMA membership in November 1997. It was approved
as an American National Standard on September 10, 1998.

Suggestions for improvement of this standard will be welcome. They should be sent to the
American Gear Manufacturers Association, 1500 King Street, Suite 201, Alexandria,
Virginia 22314.
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ANSI/AGMA 6008--A98AMERICAN NATIONAL STANDARD

American National Standard --

Specifications for
Powder Metallurgy
Gears

1 Scope

This standard describes the specification data
required to adequately inform the producer of
powder metallurgy (P/M) gears about the gear
design features desired by the purchaser. It also
describes some of the related industry practices
which commonly apply unless replaced by written
agreement between producer and purchaser.

1.1 Types of gears

The general specifications in this standard cover
selected types of gears made by the P/M process.
Specifications on gear tooth geometry are described
in detail for external spur and helical gears and for
straight bevel gears. Similar specifications can also
be applied to other types of gears, such as internal
gears, with the substitution and addition of the
required gear feature data.

1.2 Types of P/M processes

This standard applies to gears made by the conven-
tional P/M process consisting of compaction fol-
lowed by sintering and, in some cases, by post
sintering treatments. Gears made by metal injection
molding (MIM) or other P/M processes may require
other specifications or practices.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this American National Standard. At the time of
publication, the editions indicated were valid. All

standards are subject to revision, and parties to
agreements based on this American National Stan-
dard are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below.

The gear terms used are defined in the following
standards:

AGMA 390.03a, Gear Handbook -- Gear Classifica-
tion, Materials and Measuring Methods for Bevel,
Hypoid, Fine Pitch Wormgearing and Racks Only
as Unassembled Gears

AGMA 910--C90, Formats for Fine--Pitch Gear
Specification Data

ANSI/AGMA 1003--G93, Tooth Proportions for
Fine--Pitch, Spur and Helical Gearing

ANSI/AGMA 2000--A88, Gear Classification and
Inspection Handbook -- Tolerances and Measuring
Methods for Unassembled Spur and Helical Gears
(Including Metric Equivalents)

ANSI/AGMA 2002--B88, Tooth Thickness
Specification and Measurement

ANSI/ASME Y14.5M (1994), Dimensioning and
Tolerancing

MPIF Standard 35 (1997), Materials Standards for
P/M Structural Parts

3 Terms and definitions

General P/M terminology can be found in the
glossary of the Powder Metallurgy Design Manual
published by Metal Powder Industries Federation
(MPIF). Mechanical properties of powder metallurgy
materials can be found in MPIF Standard 35.

The following is a list of P/M terms used in this
standard, along with their definitions.

coining: A repressing operation to increase density
or to add details to the gear face(s) or both.

compact: An object produced by the compression
of metal powder, generally while confined in a die,
with or without the inclusion of nonmetallic
constituents.

compaction: The process for producing a compact.

density: The mass per unit volume of a P/M part.
Density (dry) applies to an unimpregnated part.
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Density (wet) applies to a part impregnated with oil or
other nonmetallic material.

die: The part or parts making up the confining form
in which a powder is pressed.

forging, also called powder forging (P/F): A
process in which unsintered, presintered or sintered
preforms are hot formed in confined dies.

hardness, apparent: The value obtained by testing
a sintered material with standard hardness equip-
ment. Since the reading is a composite of pores and
solid material, it is usually lower than that of solid
material of the same composition and condition.

hardness, particle: A measure of the true
metallurgical structure by eliminating the effect of
porosity.

impregnation: A process of filling the pores of a
sintered compact with a nonmetallic material such as
oil, wax or resin.

infiltration: A process of filling the pores of a
sintered or unsintered P/M compact with a metal or
alloy of lower melting point.

metal injection molding (MIM): A process similar
to plastic injection molding that uses a metal powder
mixed with a binder. Generally, MIM is followed by
debinding and sintering. The process is used to form
components with intricate shapes that cannot be
formed by conventional P/M compaction processes.

pore: An inherent or induced cavity within a particle
or within an object.

preform: The initially pressed and sintered compact
to be subject to forging or repressing.

powder metallurgy (P/M): The process of produc-
ing metal powders and their consolidation into
shaped objects.

repressing: The deformation, such as coining and
sizing, of a powder preform in a die set.

sintering: The process of metallurgically bonding
particles in a compact using a thermal treatment at a
temperature below the melting point of the main
constituent.

sizing: A repressing operation used for improved
dimensional control.

4 Gear tooth geometry data

The preferred method of specifying gear tooth
geometry is through a complete list of detailed data
as described below. Omission of any of the essential
items in the purchaser’s specifications may
adversely affect delivery, cost or gear performance.

The common method of defining gear geometry
uses data items that are unique to gear technology.
In ordinary engineering drawings, complex outlines
are defined in a direct manner, usually with a
combination of lines and arcs, sometimes with
special curves described by a series of data point
coordinates. In contrast to this, the size and shape of
gear outlines are described by indirect means.
These indirect specifications are based on tradition-
al methods of manufacturing and inspecting gears,
with some changes or additions associated with the
P/M manufacturing process.

Such data is often supplied on gear drawings in
special tables or formats. (Examples of such formats
can be found in AGMA 910--C90. These formats
apply to fine--pitch gears and are especially suited to
machined gears.) The items in such formats are
often grouped in several categories to better convey
the different functions of the data. The set of
categories in this standard, as listed below, and the
data items assigned to each category, represent one
type of specification format among others in com-
mon use. Adherence to these formats is optional
provided adequate specifications are supplied.

-- basic data;

-- inspection data;

-- calculation and process test data;

-- reference data.

4.1 Basic data

These data describe the gear in general terms. They
include items that apply to generating and inspection
tooling and therefore only indirectly describe the
gear itself. None of the items are accompanied by
tolerances. Any permitted variations from the
described geometry are expressed by separate
items elsewhere in the format.

The basic data for the three types of gears covered
by this standard are listed in table 1. Examples, as
part of complete formats, can be seen in figures 3
through 6.

4.1.1 Tooth form

This specification is included in the basic data when
the tooth outline, especially in the fillet area, is to be
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