American Gear Manufacturers
Association Fall Technical
Meeting 2021

Rosemont, lllinois, USA
1-3 November 2021

ISBN: 978-1-7138-3947-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2021) by American Gear Manufacturers Association
All rights reserved.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact American Gear Manufacturers Association
at the address below.

American Gear Manufacturers Association
1001 N. Fairfax Street

Suite 500

Alexandria, VA 22314-1587

USA

Phone: (703) 684-0211
Fax:  (703) 684-0242

webmaster@agma.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Investigation of the Effect of Application of Non-Conventional Root Profiles for Reduction of

Bending Stresses in HElICAl GRAN DIIVES .......cc.ociiiiiieieiiieiteee ettt bbbt e bbb s 1
Ignacio Gonzalez-Perez, Alfonso Fuentes-Aznar, Jose Calvo-Irisarri, Alfredo Fernandez-
Sison, Harri Aurrekoetxea-Arratibel

Transient Friction and Wear Simulation of Worm Gears During RUNning-In ... 20
K. Daubach, M. Oehler, B. Sauer, Daniel Muller, Thomas Tobie, Karsten Stahl

Tooth Flank Fracture — Design Process for a New Test Gearing and First Test ReSUltS .........ccccceveveveiininnnns 37
Daniel Muller, Thomas Tobie, Karsten Stahl

Effect of the 1ISO 6336-3:2019 Standard Update on the Specified Load Carrying Capacity Against
Tooth Root Breakage Of INVOIULE GEAIS ........cciieiuieiieieie ettt sttt st be e e 58
Stefan Sendlbeck, Maximilian Fromberger, Michael Otto, Karsten Stahl

Double Differential for Electric Vehicle and Hybrid Transmissions — Sophisticated Simplicity ...................... 76
Hermann Stadtfeld, Haris Ligata

Bevel Gear Strength Rating — The Appropriate Combination of FE with Rating Standards .............cccccoccvenne 93
Jurg Langhart, Markus Bolze

Use of Duty Cycles or Measured Torque-Time Data with AGMA RatingS.........cccovvvvivvivivnieeiieiescse e 112
Ulrich Kissling

Defining The Tooth Flank Temperature in High Speed GEars ... 124
John Amendola, John Amendola Il1, Robert Errichello

Algorithm-Based Optimization of Gear Mesh Efficiency in Stepped Planetary Gear Stages for
T L oY T [ 136
Christian Westphal, Jens Brimmers, Christian Brecher

Particle-Based Phyllosilicate-Additive for Efficiency Improvement and Surface Protection .............c.ccoceeee. 152
Petr Chizhik, Stefan Bill, Scott Gardiner

Design and Simulation of a Back-to-Back Test Rig for Ultra High Cycle Fatigue Testing of Gears
UNnder FUIY REVEISEA LOA ......c..oueiuiieiiiiiieiiitieesi ettt ettt nb ettt nes 164
J. Lovenich, M. Trippe, O. Malinowski, J. Brimmers, S. Neus, C. Brecher

NVH Analysis of an Axle Drive With BEVE] GRAISEL .........cciciiiiiiiiiieii e 183
Davide Marano, Timo Giese, Saeed Ebrahimi, Massimiliano Turci, Nikolaos Tapoglou

Integrated Optimization of Gear Design and Manufacturing .........ccccoveriiereineneies e 201
Massimiliano Turci

Investigation of Gear Surface Topography and Deviations in Gear Power Skiving Through
Advanced CAD Modeling Based SIMUIALION ..........cooiviiiiiiiiiie et 225
Nikolaos Tapoglou

Power Skiving — A Step Changing Manufacturing Process Applicable to Multifunctional 5-Axis
Y Tot a1 T oo OSSPSR TTRTTPP 235
Bethany Cousins, Chao Sun, David Curtis, Michael Farmery, Steven Staley, Ben Cook



An Accurate Method of Generating Tool Paths for Helical Gears with Crowning Modifications

UsSIiNG @ 5-aXiS CNC IMACKINE ......cviiiiiiie ittt ettt e se e be s besbesteene e st et e nbesrestenre e
Fei Shen, Luis Vega, Mohammadrafi Marandi, Christoph Kossack, Joshua Tarbutton, Gert
Goch

Holistic Evaluation OF INVOIULE GEAIS .........cviiriiiiiiiii ettt
Anita Przyklenk, Martin Stein, Tom Reavie, Robert Frazer, Volker Heuer, David Bolton,
Jochen Friedel

Enhanced Distortion Control — ISO Class 8 Gears After Case Hardening .........ccccocevereiinienieicncnc e
Volker Heuer, David Bolton, Jochen Friedel

Tooth Root Bending Strength of Shot-Peened Gears Made of High- Purity Steels up to the VHCF
RANGE e E et
Daniel Fuchs, Thomas Tobie, Karsten Stahl

4D Quench — Taking Aerospace to NeW HEIGNTS .......ccvoieiiiiiiiicec e
Thomas Hart

Author Index





