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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 
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Cylindrical Involute Gearing, published by the American Gear Manufacturers 
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ABSTRACT 
This standard establishes the procedures for determining the specification limits for tooth thickness of 
external and internal cylindrical involute gearing. It includes equations and calculation procedures for the 
commonly used measuring methods. A specific tooth thickness specification limit can be established from 
the design thickness or from another tooth thickness measurement. The procedures can be used with an 
established design tooth thickness, or with actual tooth thickness dimensions. The effect of tooth 
geometric quality variations on tooth thickness dimensions is discussed. Calculations for backlash are 
included, and are based on the specified tooth thickness, center distance, and tolerances. 
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Foreword 
[The foreword, footnotes and annexes, if any, in this standard are provided for informational purposes 
only and are not to be construed as a part of AGMA Standard 2002-D20, Tooth Thickness and Backlash 
Measurement of Cylindrical Involute Gearing.] 

This Standard presents calculation procedures for determining tooth thickness dimensions of external and 
internal cylindrical involute gearing. It supersedes AGMA 231.52, Inspection – Pin Measurement Tables 
for Involute Spur Gears. 

This Standard has been prepared to consolidate previously published AGMA tooth thickness information, 
to add more information on internal and helical gears and to add details on more measurement methods. 

Previous AGMA publications have presented this information in tabular form, calculated for 1 DP and 
standard tooth proportions, with adjustment factors for nonstandard conditions. This Standard is arranged 
for direct calculation of the desired results, to eliminate the intermediate calculation steps and 
interpolation previously required. 

The study of tooth thickness and backlash has been a major interest of gear technicians throughout the 
history of the industry. In the last fifty years, many clarifications and contributions have been made by 
Buckingham, Candee, Leming, Vogel, Wildhaber and others. Their work is consolidated here, without 
further attribution, and the work of more recent contributors is added where it improves the presentation. 

In this edition of ANSI/AGMA 2002-C16, the concept of functional tooth thickness has been broadened, 
and the treatment of the effects of tooth profile, pitch, lead, and runout deviations on tooth thickness 
dimensions has changed. This edition uses a direct calculation of measured tooth thickness from a 
nominal circular tooth thickness, and a clear distinction is made between measurement methods for 
nominal and functional tooth thickness. A section on the calculation of backlash was added, and the 
effects of tolerances are included in the calculation of backlash. As a result of these changes, the title of 
this standard has been revised to reflect the new content. 

An annex was added to provide sample calculations. 

ANSI/AGMA 2002-D19 is a revision of ANSI/AGMA 2002-C16. It was created to update: 

– equation 87 – in the enominator minus was changed to plus; 
– equation 104 - removed absolute value signs around the first and third z, and;  
– corrected the calculated value of equation 113 in E.3.7. 

The first draft of ANSI/AGMA 2002-D19 was created in September 2018. It was approved by the 
membership on May 17, 2019 and as an American National Standard on December 9, 2019. 

Suggestions for improvement of this standard will be welcome. They may be submitted to 
tech@agma.org. 

  

This is a preview of "ANSI/AGMA 2002-D19". Click here to purchase the full version from the ANSI store.

mailto:tech@agma.org
https://webstore.ansi.org/Standards/AGMA/ANSIAGMA2002D19?source=preview


AMERICAN GEAR MANUFACTURERS ASSOCIATION ANSI/AGMA 2002-D19 

©AGMA 2020 – All rights reserved v  

PERSONNEL of the AGMA Gear Accuracy Committee 

Chairman: Steven A. Lindley ............................... Rexnord Gear Group 
Vice Chairman: John M. Rinaldo ......................... Atlas Copco Comptec LLC 

ACTIVE MEMBERS 

E. Ross ................................................................. Caterpillar, Inc. 
R. Frazer .............................................................. University of Newcastle-Upon-Tyne, Design Unit 
W. Wang............................................................... Great Lakes Industry, Inc. 
R. Layland ............................................................ Precision Gage Company  
E. Reiter ............................................................... Web Gear Services Ltd. 
K. Terry ................................................................. Triumph Gear Systems 
G. Fann ................................................................ Forest City Gear Company 
 

 

This is a preview of "ANSI/AGMA 2002-D19". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AGMA/ANSIAGMA2002D19?source=preview


 

©AGMA 2019 – All rights reserved 1  

AMERICAN NATIONAL STANDARD ANSI/AGMA 2002-D19 

American National Standard– 

Tooth Thickness and Backlash Measurement of 
Cylindrical Involute Gearing 

1 Scope 
This standard establishes the calculation procedures for determining specification limits for external and 
internal cylindrical involute gearing when the desired tooth thickness is known. This standard also shows 
the relationships between backlash and the tooth thickness, center distance, and tooth deviations in a 
pinion and gear mesh. 

1.1 Measurement methods included in standard 
Equations and procedures are included for the following tooth thickness measuring methods: 

– measurement by pitch or index; 
– measurement with a master gear on a double flank tester; 
– measurement with a master gear on a single flank tester; 
– span measurement; 
– measurement over or between balls or pins; 
– measurement with measuring blocks; 
– chordal measurement. 

1.2 Types of gears 
This standard applies to the following types of gears: 

– external and internal involute spur gears; 
– external and internal parallel axis involute helical gears; 
– involute worms and other crossed-axis helical gears; 
– spur and helical racks; 
– involute sector gears, spur, and helical. 

1.3 Dimensional and material limitations 
The equations in this standard apply to gears of all sizes and materials, and to all manufacturing 
methods. However, practical considerations and availability of test equipment can preclude the use of 
some methods on some sizes of gears. 

Some methods may not be appropriate for compliant materials if the use of the tooth thickness measuring 
tools and techniques result in deformation of the gear teeth. 

1.4 Exclusions 
The determination of design tooth thickness for a given application is beyond the scope of this standard. 
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