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Approval of an American National Standard requires verification by ANSI that the 
requirements 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 unanimity. 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 interpretation 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. 
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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 6101-F19, Design and Selection of 
Components for Enclosed Gear Drives (Metric Edition).] 

AGMA 260.02 was approved by the AGMA membership on February 1, 1973 and issued in January of 
1974. It consolidated with minor revision, information contained in the following superseded AGMA 
Standards: 

AGMA 255.02 (November 1964), Bolting (Allowable Tensile Stress) for Gear Drives; 

AGMA 260.01 (March 1953), Shafting – Allowable Torsional and Bending Stresses; 

AGMA 260.02 also incorporated allowable stresses for keys; 

AGMA 265.01 Bearings – Allowable Loads and Speeds. 

The purpose of ANSI/AGMA 6001-C88, as a replacement for AGMA 260.02, was to establish a common 
base for the design and selection of components for the different types of commercial and industrial gear 
drives. 

ANSI/AGMA 6001-C88 was expanded to include a generalized shaft stress equation which included 
hollow shafting, miscellaneous components, housings, and keyway stress calculations. All design 
considerations were revised to allow for 200 percent peak load for helical, spiral bevel, spur and 
herringbone gearing, and 300 percent peak load for wormgearing. The bearing section was updated to 
include consideration of life adjustment factors, bearing lives other than 5000 hours and reliability levels 
other than L10. 

During the preparation of ANSI/AGMA 6001-C88, a considerable amount of time was spent on the shaft 
design section in an effort to include the most recent theories on shaft stresses and material 
characteristics. The standard included the existing practice for shaft design, and for reference purposes, 
appendix C included a description of, and excerpts from, ANSI/ASME B106.1M, Design of Transmission 
Shafting, published in 1985 [1]. 

ANSI/AGMA 6001-C88 was approved by the membership in May 1988 and approved as an American 
National Standard on June 24, 1988. 

ANSI/AGMA 6001-D97 was expanded to include more recent theories on shaft design and analysis. Also, 
equations for shaft deformation were added. ANSI/AGMA 6001-D97 was approved by the membership in 
October 1996 and approved as an American National Standard on August 7, 1997. 

ANSI/AGMA 6101-E08 was updated to become a metric standard as required by ANSI practices. In the 
process several improvements and simplifications were included. Minimum material requirements were 
added for shaft material and the shaft deflection clause was moved to an annex. Also, the clauses on 
keys and fasteners were revised to reflect current practices with higher allowable stresses in some cases. 

ANSI/AGMA 6101-F19 was reviewed and updated in accordance with ANSI practices, with general 
updates and corrections that had accumulated since publication of E08. In particular, Clause 8, Housings, 
was expanded to include graphics and discussion of stress analysis. Also, Clause 10, Miscellaneous 
components, was significantly upgraded in content. 

The first draft of ANSI/AGMA 6101-F19 was made in April 2018. It was approved by the AGMA 
membership in December 2018. It was approved as an American National Standard on February 1, 2019. 

Suggestions for improvement of this standard will be welcome. They should be sent to tech@agma.org. 
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AMERICAN NATIONAL STANDARD ANSI/AGMA 6101-F19 

American National Standard –  

Design and Selection of Components for Enclosed 
Gear Drives (Metric Edition) 
1 Scope 
This standard provides an acceptable practice for the design and selection of components for enclosed 
gear drives. Fundamental equations provide for the proper sizing of shafts, keys, and fasteners based on 
stated allowable stresses. Other components are discussed in a manner to provide an awareness of their 
function or specific requirements. This standard applies to the following types of commercial and 
industrial enclosed gear drives, individually or in combination: spur, helical, herringbone, double helical, or 
bevel gearing in single or multiple stages. Bevel gear drives may include shaft angles other than 90 
degrees. 

1.1 Exceptions 
The equations in this standard are not applicable when gear drives are subjected to conditions that 
introduce vibrations of a sufficient level to affect the performance of the gear drive and may result in 
unpredictable fatigue failure. 

The procedure for design or selection of the specific gear components is varied and complex and is 
beyond the scope of this standard. Designers must refer to the specific rating or enclosed drive standards 
for this aspect of drive design. 

1.2 Intended use 
The equations and values presented provide a general approach to design. Deviations from the methods 
and values stated in this standard may be made when justified by experience, testing, or more specific 
analysis. This standard is intended for use by experienced gear designers capable of selecting 
reasonable values based on their knowledge of the performance of similar designs and the effect of such 
items as lubrication, deflection, manufacturing tolerances, metallurgy, residual stresses, and system 
dynamics. It is not intended for use by the engineering public at large. 

2 Normative references 
The following documents contain provisions which, through reference in this text, constitute provisions of 
this American National Standard. At the time of publication, the editions were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the standards indicated below. 

AGMA 904-C96, Metric Usage 

AGMA 927-A01, Load Distribution Factors – Analytical Methods for Cylindrical Gears 

AGMA 938-A05, Shot Peening of Gears 

ANSI B17.1, Keys and Keyseats 

ANSI B17.2, Woodruff Keys and Keyseats 

ANSI/AGMA 1012-G05, Gear Nomenclature, Definitions of Terms with Symbols 

ANSI/AGMA 2101-D04, Fundamental Rating Factors and Calculation Methods for Involute Spur and 
Helical Gear Teeth (Metric Edition) 
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