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Introduction

= TEHL contact: Back-coupling of
hydrodynamic and deformation in

. v
lubricated contacts (gartel 2009) ?
= Frequently occurring in drive technology 7 ey y |k
. . X
and thus in gear drives N\ v
= Significant influence on friction and ”,
damage bEhaVior Of gears Inlet Pressurized Outlet
zone zone . zone

Very small scales in space and time in TEHL contacts require numerical
simulation to capture the tribological processes of gears in detail

» Using Multiphysics is necessary to simulate TEHL contacts

» Study focusses on the implementation of a TEHL simulation model for
gear contacts
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Problem Description
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Problem Description

Dependency on Temperature, Pressure and Shear Rate
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Model Implementation

= Transient TEHL contact along the path of contact of gears can be interpreted
as sequential instantaneous contacts of two rolling elements

= In TEHL simulations, this contact is usually further simplified to an equivalent
contact between a single (inelastic) roller and an elastic flat body

Gear contact Model contact Equivalent contact

Wheel (2)
~

Pinion (1)

Lohner, Ziegltrum, Stemplinger, Stahl;
doi: 10.1155/2016/6507203 (2016)
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Model Implementation

FEM-based TEHL simulation model with non-Newtonian fluid behavior

= Hydrodynamics (Qp):

a |op (M 2z 21 Jom
alon (5, [Lla®),
dx | 0x J oM o7 fh dz

+ 2 vz_vlfh <J21d~)d +fhd +afhd 0
—|—— p —dzZ |dz pdz - v — | pdz =
0x fhldzo o 0 "k

on

= Contact mechanics (Qg):

2

X
h=hy+-—+8—-R with

dQ = Fy/l
2R, JQ p N/ eff

= Energy conservation (Qr, Qr4,Q72):
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Lohner, Ziegltrum, Stemplinger, Stahl;
doi: 10.1155/2016/6507203 (2016)
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Model Implementation wcomsoL

FEM-model(P, H)

Jdu Weak Form Boundary PDE
Q\Z (@ Component coupling
~ integration
.X g A

]

E=AStructural Mechanics

\ 4

60

A

FEM-model(T)

Heat Transfer in Fluids
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Lohner, Ziegltrum, Stemplinger, Stahl;
doi: 10.1155/2016/6507203 (2016)
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Model Implementation
[ 1 s sCcoMsOL
/ '”g“t / [ ] <€\ MathWorks-
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doi: 10.1155/2016/6507203 (2016)
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Exemplarily Results

Ziegltrum, Lohner, Stahl;
43 eeds-Lyon Symposium
on Tribology, Leeds, UK (2016)
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Exemplarily Results
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Conclusion

= Simulation model for transient TEHL contacts considering non-Newtonian fluid
behavior and thermal contact conditions has been developed

= Numerical procedure is based on a direct FEM-based full-system approach and
iteratively coupled to the thermal problem

= Simulation model has been implemented in COMSOL Multiphysics and applied
to the transient TEHL contact along the path of contact of spur gears

= Further modelling will be focused on rough gear surfaces and mixed lubrication
regime
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