9TFTM9

Relations Between Wear and Pitting
Phenomena in Worm Gears

by: Michel Octrue, CETIM

Documents

Document Sharing Hub

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

il
No reproduction or networking permitted without license from IHS
Full document details: AGMA 97FTM9 1997


http://www.avadocuments.com/doc/agma-97ftm9-1997
http://www.avadocuments.com/doc/agma-97ftm9-1997

Relations Between Wear and Pitting Phenomena in Worm
Gears

Miche! Octrue, CETIM

| The statements and opinions contained herein are those of the author and should not be construed as an official action or
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Abstract

First of all, the author describe the influence of different major parameters on Wear and Pitting phenomena (Geometry,
Contact Pattern, Contact Pressure, Sliding Velocity, etc...). New criteria are proposed to compare different geometry.

The sensitivity to take into account these phenomena is compared between existing and draft rating standards. Wear and
pitting behavior are presented based on experimental results with long endurance tests.

To conclude a new methodology is proposed to predict these phenomena.
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RELATIONS BETWEEN WEAR AND PITTING PHENOMENA
IN WORM GEARS

By Dr Michel OCTRUE - CETIM-Senlis France

necessary fo characterize quantitatively wear phenomena
1 Introduction according to experiment results and observations.

Among all types of gears, worm gears present a
specific pariicularity concerning the behavior of
surfaces due to the presence of wear phenomena in
addition of contact pressure phenomena.

Physical phenomena : —

in worm gears the contact between the two surfaces ::5;

of teeth, worm threads and worm wheel teeth, evolves b

along lines of contact with a siiding velocity induced 7

by :

s the translation of worm threads and the rofation of

worm wheel, a - Distribution of Radius of Curvature

e the rotation of worm, :

the latest providing the major compenent of sliding I"‘

phenomena.

Consequently it is difficult to separate, like in

cylindrical gears, the usual effects due to contact

pressure which stresses the subsurface of teeth and “

the wear effects due io this important sliding M;é:_,._...-«-—ﬁ

phenomena which stresses only the surfaces of teeth. :~:P_"’_:'__":._.-«
‘§’<_.—-———:j

State of calculation methods ; e

Calculation methods or standards {2, 3] used for worm b- Distribution of Sliding Velocity

gears defined 2 main criteria of rating: contact
pressure or wear and tooth bending. Comparison of
these criteria gives, in general, a torque limitation due
to pressure or wear.

The complexity of the geometry of worm gears has

conducted to establish rating methods based on P ———
experience. They were classified as emplrical, ey
More recently, the use of computers allows to have a —ra
more theoretical approach to take into account of

physical phenomena induced in worm gear meshes

like contact pressure, elastohydrodynamic lubrication.
These methods are classified as analytical. C- Distribution of Gear Tooth Stiffness
Nevertheless, the wear phenomena inherent in worm
gear is still too complex to be approached by theory.
This- results of the different conditions of sliding
velocity, of radius of curvature, of local stiffness
encountered along the lines of contact between a
worm and a worm wheel [Figure 1]. This is why it is

Figure 1-Physical parameters distribution along lines
of contact influencing wear phenomena in worm gear
{gear ration 3/31)
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