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Numerical Analysis of Transent Elastohydrodynamic
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Abstract OThe elastohydrodynamic lubrication OEHL O model of the helical gears was developed in which the mesh of a

pair of helical gears is simplif ed into along elliptical-contacts lubrication problem. Based on the unif ed Reynolds equation

approach (the numerical solutions of transient lubrication problem of meshing process were obtained for the steady and

start-up conditions. The results show that the distributions of pressure and film thickness vary greatly at different meshing

positions. The transient squeezing effect has strong effect on the shape of f Im thickness distribution which meansthe transi-

ent analysis is necessary for the lubrication analysis of gear. The position of the root of the driven tooth is in relatively poor

lubrication condition in engagement process.
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Table | Parameters of gear and lubricant

Madule of gear milimm

Tooth number of driving gear zO 2
Tooth number of driven gear zz Sgs
Spoeed ratio i
Normd angle all o0

Helix angle p

Equivalert elastic modulus E'/ Pa
Viscosity of lubricant at40 O '70/ OPa s0O

Viscosity of lubricant at 100 O '70/ 0OPa sO
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Fig3 The chO ge of load w meshing points
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V ariation of central and minimum fIm thickness in different working conditions
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Preagure and fIm thickness prof les at pitch pont subjec-

ted to dif erent speeds and ambi ent temperaures
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Fig7 Relationship between out - put power and

gear rotating apeeds in starting process
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Fig8 Variation of central flm thickness and mini-

mum f Im thickness with speed at pitch point
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Fig9 3D plas o pressure at pitch point
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