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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 As-
sociation on the subject matter.

[Tables or other self--supporting sections may be quoted or extracted. Credit lines should
read: Extracted from ANSI/AGMA 6035--A02, Design, Rating and Application of Industrial
Globoidal Wormgearing, with the permission of the publisher, the American Gear
Manufacturers Association, 500 Montgomery Street, Suite 350, Alexandria, Virginia
22314.]

Approved March 20, 2003

ABSTRACT
This standard provides guidelines for the design, rating and application of globoidal wormgearing mounted with
axes at a 90 degree angle. Specific definitions for globoidal wormgearing terms are presented, along with for-
mulas for determining the geometric sizes of the major features for the worm and gear. Design considerations,
design procedures, gear blanks and self--locking conditions are also discussed. Procedures for rating the load
capacity of globoidal wormgearing are included.

Published by

American Gear Manufacturers Association
500 Montgomery Street, Suite 350, Alexandria, Virginia 22314
Copyright  2002 by American Gear Manufacturers Association
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic
retrieval system or otherwise, without prior written permission of the publisher.

Printed in the United States of America

ISBN: 1--55589--792--4

American
National
Standard

This is a preview of "ANSI/AGMA 6035-2002". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AGMA/ANSIAGMA60352002?source=preview


ANSI/AGMA 6035--A02AMERICAN NATIONAL STANDARD

iii

Contents
Page

Foreword iv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 Scope 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 Symbols, terms and definitions 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 General design considerations 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 Gearset design 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 Self--locking 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 Adjustments and contact patterns of globoidal wormgearing 16. . . . . . . . . . . . . .
7 Run--in procedures 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 Rating and efficiency 17. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9 Gear blank design 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Annexes

A Basic assembly procedure 29. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
B Analysis of gearing forces, worm bending stress and deflection of

globoidal wormgearing 32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
C Backlash measurement 37. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D Service factors 39. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
E Overhung load factors 41. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
F Reducer efficiency 43. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
G Formulas for rating factors 45. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figures

1 Worm and gear mesh in central plane 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 Gearset central plane 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 Relationship of central plane and transverse plane 5. . . . . . . . . . . . . . . . . . . . . . .
4 Gearset transverse plane 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 Pitch circles 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 Lead angle, normal and axial pressure angles 7. . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Contact lines -- Hindley design 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 Contact lines -- Full contact design 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9 Hindley design, 4” C.D., 10:1 ratio, 3 threads, 30 teeth 17. . . . . . . . . . . . . . . . . .
10 Hindley design, 4” C.D., 30:1 ratio, 1 thread, 30 teeth 18. . . . . . . . . . . . . . . . . . .
11 Full contact design, 4” C.D., 30:1 ratio, 1 thread, 30 teeth 19. . . . . . . . . . . . . . . .
12 Gear blank types 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13 Typical gear blank configuration minimum rim thickness 28. . . . . . . . . . . . . . . . .

Tables

1 Symbols used in design of industrial globoidal wormgears 2. . . . . . . . . . . . . . . .
2 Recommended number of gear teeth 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 Basic pressure factor, Cs 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 Ratio correction factor, Cm 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 Face width and materials factor, Ca 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 Velocity factor, Cv 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

This is a preview of "ANSI/AGMA 6035-2002". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AGMA/ANSIAGMA60352002?source=preview


ANSI/AGMA 6035--A02 AMERICAN NATIONAL STANDARD

iv

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
6035--A02, Design, Rating and Application of Industrial Globoidal Wormgearing.]

This standard revises, combines and supersedes two previous independent standards:
ANSI/AGMA 6030--C87, Design of Industrial Double--Enveloping Wormgears, and
ANSI/AGMA 6017--E86, Rating and Application of Single and Multiple Reduction
Double--Enveloping Worm and Helical--Worm Speed Reducers. It presents guidelines and
practices for the design, rating and application for industrial globoidal wormgearing.

The first draft of ANSI/AGMA 6035--A02 was made in December 2000. It was approved by
the AGMA membership in October, 2001. It was approved as an American National
Standard on March 20, 2003.

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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American National Standard --

Design, Rating and
Application of Industrial
Globoidal Wormgearing

1 Scope

This standard provides guidelines for the design,
rating and application of globoidal wormgearing
mounted with axes at a 90 degree angle. This type of
gearing is called double enveloping wormgearing in
the United States, but the term globoidal is more
commonly used worldwide.

This standard discusses the two main categories of
globoidal wormgearing manufactured in industry
today: the traditional Hindley designs, and the more
recently developed full contact designs. The stan-
dard presents the formulas for calculating general
gearset proportions for the globoidal designs and a
rating procedure for Hindley designs. It does not
provide a detailed or complete procedure for the
design of gearsets and the cutting tools required.

Globoidal wormgearing of the Hindley design has
been used in industrial applications for over 200
years. The manufacturers of Hindley wormgearing
have each designed and built their own tooling to
manufacture the gearing. The Hindley design uses a
common base circle to form all of the tooth profiles.
The worm thread is generated by a cutting edge
(line) rotating in a single plane.

The more recently developed full contact designs do
not use a constant base circle to form the tooth
profiles. The worm thread is generated in multiple
planes by a generating surface. The manufacturers
of full contact gearing have each conducted their
own research, and the details of their designs are
proprietary to each company. This design may
provide increased load carrying capability over the

Hindley design, but a standard rating method for full
contact designs has not been established.

1.1 Types of reducers

This standard provides information pertaining to
globoidal wormgear speed reducers of the following
specific types:

-- single reduction reducers incorporating glo-
boidal wormgearing;

-- multiple reduction reducers incorporating glo-
boidal wormgearing in each stage of reduction;

-- the wormgear portion of multiple reduction re-
ducers incorporating globoidal wormgearing with
other types of gearing.

1.2 Speed limitation

The velocity factor table in this standard provides
data for sliding velocities up to 6000 feet per minute.
For velocities in excess of 6000 feet per minute, the
manufacturer should be consulted.

Where the sliding velocity of the worm thread
exceeds 2000 feet per minute, additional consider-
ation must be given to the lubrication of gears and
bearings. Special lubricants and a pressurized
lubrication system may be required.

1.3 Included ratios

The input power formulas for globoidal wormgearing
apply for ratios of 3:1 and greater. Engineering
practice dictates that ratios in excess of 74:1 should
be discussed with the manufacturer.

1.4 Exceptions

Wildhaber plane enveloping globoidal gearing is not
covered in this standard.

This standard does not pertain to globoidal worm-
gearing used as speed increasers. For such
applications, the manufacturer should be consulted.

1.5 Intended use

The equations and values presented provide a
general approach to design and rating. Deviations
from the methods and values stated in this manual
may be made when justified by experience, testing
or more specific analysis. It is intended for use by
experienced gear designers capable of selecting
reasonable values based on their knowledge of the
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