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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 forinterpre-
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 As-
sociation on the subject matter.

[Tables or other self-supporting sections may be referenced. Citations should read: See
ANSI/AGMA 6114-A06, Gear Power Rating for Cylindrical Shell and Trunnion Supported
Equipment (Metric Edition), published by the American Gear Manufacturers Association,
500 Montgomery Street, Suite 350, Alexandria, Virginia 22314, http://www.agma.org.]

Approved September 29, 2006
ABSTRACT

This standard specifies a method for rating the pitting resistance and bending strength of open or semi-
enclosed spur, single helical, double helical, and herringbone gears made from steel and spheroidal graphitic
iron for use on cylindrical shell and trunnion supported equipment such as cylindrical grinding mills, kilns, cool-
ers and dryers. Annexes cover installation, alignment, maintenance, lubrication, and a rating method for gears
made from ausferritic ductile iron.
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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 AGMA Standard
6114-A06, Gear Power Rating for Cylindrical Shell and Trunnion Supported Equipment
(Metric Edition).]

This standard presents formulas and information using ISO symbology and Sl units.

AGMA 321.01 was originally developed to cover gears used primarily for ball and rod mills,
and for kilns and dryers. It was approved in October 1943, and later modified in June 1946.
In June 1951, AGMA 321.03 was approved as a standard. Further changes and additions
were approved in June 1959, and AGMA 321.04 was issued in March 1960. AGMA 321.05
was approved in March 1968 and issued in March 1970.

In February 1979, the mill gearing committee was reorganized to review AGMA 321.05 and
revise it in accordance with AGMA 218.01, Rating the Pitting Resistance and Bending
Strength of Spur and Helical Involute Gear Teeth. With AGMA 218.01 as a guide, the
committee submitted the first draft of ANSI/AGMA 6004-F88 in March 1984.

ANSI/AGMA 6004-F88 superseded AGMA 321.05, Design Practice for Helical and
Herringbone Gears for Cylindrical Grinding Mills, Kilns, Coolers, and Dryers. It was
approved by the AGMA membership in January 1988 and approved as an American
National Standard on May 31, 1988.

ANSI/AGMA 6004 was not widely accepted by the industry and many continued to use
AGMA 321.05. As such, the AGMA Mill Gearing began work on ANSI/AGMA 6114-A06 in
November 2001. Changes to the standard include a new dynamic factor analysis as a
function of transmission accuracy number, revised allowable stress numbers, the use of the
stress cycle factor in the rating practice, and ratings for gears made from spheroidal
graphitic iron. Extensive discussions on new equipment installation and alignment,
lubrication, and use of ausferritic ductile iron were added to the annex.

Values for factors assigned in previous standards are not applicable to this Standard, nor
are the values assigned in this Standard applicable to previous standards. The ability to
design gears, and the knowledge and judgment required to properly evaluate the various
rating factors comes primarily from years of accumulated experience in gearing. The
detailed treatment of the general rating formulas for specific applications is best
accomplished by those experienced in the field.

ANSI/AGMA 6114-A06 supersedes ANSI/AGMA 6004-F88, Gear Power Rating for
Cylindrical Grinding Mills, Kilns, Coolers and Dryers. The first draft of ANSI/AGMA
6114-A06 was made in November, 2001. It was approved by the AGMA membership in
July 2006 and approved as an American National Standard on September 29, 2006.

Suggestions for improvement of this standard will be welcome. They should be sent to the
American Gear Manufacturers Association, 500 Montgomery Street, Suite 350, Alexandria,
Virginia 22314.
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1 Scope

1.1 Applicability

This standard provides a method to determine the
power rating of gear sets for cylindrical grinding mills,
kilns, coolers, and dryers. The formulas are
applicable to steel and spheroidal graphitic iron
gears with machined spur, single helical, double
helical, or herringbone gear teeth commonly used
for this purpose. Calculations determine the allow-
able rating for pitting resistance and bending
strength of external spur and helical involute gear
teeth.

1.2 Rating formulas

This standard provides a method by which different
gear designs can be rated and compared. It is not
intended to assure the performance of assembled
gear drive systems.

These rating formulas are applicable for rating the
pitting resistance and bending strength of external
spur and helical involute gear teeth operating on
parallel axes with adjustable center distances. The
formulas evaluate gear tooth capacity as influenced
by the major factors which affect gear tooth pitting
and gear tooth fracture at the fillet radius.

This standard is intended for use by experienced
gear designers, capable of selecting reasonable
values for the rating factors. Itis notintended for use
by the engineering public at large.

© AGMA 2006 -- All rights reserved

Values for factors assigned in other standards are
not applicable to this standard nor are the values
assigned in this standard applicable to other stan-
dards. Mixing values from other standards with
those from this standard could lead to erroneous
ratings.

The gear designer or manufacturer is not responsi-
ble for the total system unless such a requirement is
clearly identified in the contractual agreement.

Itis imperative that the system designer be satisfied
that the system of connected rotating parts is
compatible, free from critical speeds and from
torsional or other vibrations within the specified
speed range, no matter how induced.

Where empirical values for rating factors are given
by curves, curve-fitting equations are provided to
facilitate computer programming. The constants
and coefficients used in curve fitting often have
significant digits in excess of those inferred by the
reliability of the empirical data. Experimental data
from actual gear unit measurements are seldom
repeatable within a plus or minus 10 percent band.
Calculated gear ratings are intended to be conserva-
tive, but the scatter in actual results may exceed 20
percent.

CAUTION: Compliance with this standard does not
constitute a warranty of the rating of the gear set under
installed field service conditions.

1.3 Limitations

1) Rating procedures are limited to open or semi-
enclosed gearing where the gear reaction forces
are transmitted through a structure which pro-
vides independent bearing support for the gear
and pinion. Open gears operate without any en-
closure. Semi-enclosed gears operate with a
guard that provides some degree of protection
against contamination from dust or dirt and
retains lubricant.

2) Enclosed gear drives or speed reducers are
expressly excluded from this standard.

3) When multiple pinions are used, the number of
contacts per revolution, g, shall be the same as
the number of pinions.

4) Unless otherwise specified by contractual agree-
ment, the connected motor nameplate power in-
cluding motor service factor shall be used to
determine service factors as defined later within
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