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Numerical Analysis of Multi-Lobe Hydrodynamic Journal Bearings in Mixed Lubrication

B BiEt! MR !
(Toshiharu KAZAMA) (Mitsuru FUITWARA)

Mixed and fluid film lubrication characteristics of two, three and four-lobe hydrodynamic journal bearingé
are examined numerically in the steady state. The loci of the journal center as well as the distributions of
asperity pressures in contact and fluid pressures are illustrated. The effects of the pre-load factors, bearing
configuration and the operating conditions on the pressures, friction and the flow rate are discussed. The
i) An optimum bearing-attitude, where the frictional coefficient or the leakage flow
rate becomes small, is given in the mixed and fluid film lubrication regimes; ii) When the pre-load factor is kept

constant, for the larger number of the lobes, the minimum clearance and leakage flow rate are smaller while the

calculations suggest that:

asperity pressure and frictional coefficient are larger, and the differences are smaller in mixed lubrication; iii)
As the pre-load factor increases, especially for the two-lobe bearings, the eccentric ratio and attitude angle at
the transition between the two lubrication regimes increase, and iv) For the condition of loading on the pad, the
number of the peaks of the fluid pressure distributions reduces to unity in mixed lubrication, whereas the

number of the peaks coincides with the number of the lobes in fluid film lubrication.

Keywords : tribology, journal bearing, mixed lubrication, multi-lobe, groove
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Fig.1 Schematic diagrams and coordinates of two, three
and four-lobe hydrodynamic journal bearings (8,,=0 rad)
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Fig.2 Pressure distributions due to asperity-contact p,/p,
and fluid p¢/p,, of two-lobe bearing (m,=1/2)
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Fig.3 Pressure distributions due to asperity-contact p./p,
and fluid p¢/pr, of three-lobe bearing (m,=1/2)
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Fig.4 Pressure distributions due to asperity-contact p,/pm
and fluid pg/p,, of four-lobe bearing (m,=1/2)
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Fig.5 Effect of pre-load factor m, on loci of multi-lobe
bearings
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Fig.6 Frictional coefficient fR/C, and side leakage flow
rate O (m,=1/2)
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Fig.8 Effect of bearing-attitude 6, on frictional
coefficient fR/C, and flow rate O, (Two lobe, m;=1/2)
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Fig.9 Effect of bearing-attitude 6, on frictional
coefficient fR/C, and flow rate O, (Three lobe, m,=1/2)
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Fig.10 Effect of bearing-attitude 6, on frictional
coefficient fR/C, and flow rate O (Four lobe, m,=1/2)
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Table A1 Parameters in clearance expression for two,
three and four-lobe journal bearings
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Fig.A1 Comparison of eccentric ratio € and bearing
attitude ¢ between results by present code and data in
JSME handbook”
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