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Elastohydrodynamic Lubrication Analysis

on the Contacting Surfaces between Spur Gear Teeth

Hyung-Ja Kim, Young-Dae Kim, Young-Pil Koo

School of Mechanical Engineering, Pukyong National University

Abstract -

Pressure and film thickness of contacting surfaces between teeth of the involute

spur gear in lubricated condition were studied by a numerical method. Dynamics of the gear and

pinion was considered to get an accurate initial clearance between gear teeth. The 3-dimensional

non-steady elastohydrodanamic lubrication analysis on the gear teeth showed a slight higher

pressure at the inlet region of the contacting face as well as pressure spike at the outlet region

and a more thick film thickness than that of steady condition.
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Table 1 Specification of the gear and pinion

Gear Pinion
Number of teeth 24 16
Pressure angle 20°
Module 45 mm
Face width 20.0 mm
Angular speed 1460 rpm | 2190 rpm
Power transmitted 12 kW
Effective Young's modulus 220 GPa

Table 2 Property of the Lubricant

Grade SAE30

0.07 Ns/m* @80°C
15110 m?N
0.4223

Absolute viscosity

Pressure-viscosity coefficient

Roelands coefficient
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Fig. 2 Profiles of the contacting gear teeth
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: the equivalent Young’s modulus [N/m’|
: dimensionless film thickness
: film thickness [m]
© dimensionless pressure
: pressure [N/m")

. equivalent radius [m]

: base circle radius of gear / pinion [m]
. pitch circle radius of the gear [m]
¢ pitch circle radius of the pinion [m]
. addendum circle radius of the gear [m]|
! radius in polar coordinates

: dimensionless time

¢ time [s]

. dimensionless velocity parameter

up
u» <
X, Y

X, ¥

: mean surface velocity [m/s]
. surface velocity of the gear tooth |m/s|

surface velocity of the pinion tooth [my s

¢ dimensionless Cartesian coordinates

¢ Cartesian coordinates
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Z : dimensionless viscosity-pressure index
@ : pressure angle [rad]

7 viscosity [Ns/m"]

70 : viscosily at p=0 [Ns/m-]

7 dimensionless absolute viscosity

0 : rotation angle of the gear / pinion [rad]
p : density [Ns"/m']

po : density at p=0 [Ns”/m"]

7) : dimensionless density

wy : angular velocity of the gear [rad/s)
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