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Thermohydrodynamic Analysis on Novel Journal Bearing
Considering Cavitating Effects

Yang Ying Lu Changhou
(School of Mechanical Engineering, Shandong University, Ji'nan 250061, China)

Abstract

Based on the two-phase flow cavitation model, a numerical model of the thermohydrodynamic
lubrication of spiral-oil wedge hybrid journal bearing was built up. By using finite differential method, the
generalized Reynolds equation, simplified energy equation of oil film and heat conduction equation of the
bush were solved. The pressure distribution of oil film and the influences of supply temperature and
supply pressure on bush inner surface temperature were carried out. The results indicated that rupture
area of oil film initially increased, then decreased. The rupture location in circumferential direction
moved a distance which related to spiral angle. Supply temperature had a great effect on the bush inner
surface temperature distribution, but contrarily, supply pressure had a little effect.

Key words Hybrid journal bearing, Spiral-oil wedge, Thermohydrodynamics, Cavitation, Two-

phase flow model

Bl= T K I HFIE TAE . Elrod™ M4 5 &5 58 18 4 1
A T 5 R DX A DX R G — Dl U O R AE
BEXF i HORUR S5 R LA BTH R s R e A 3 51 A A U B, Vijayaraghavan
RIS S B IE RO AR MR M B, R %D YL Elvod STk SEAb 4 Bh B R 9 A [ T
e R0 AU IR 7 SR A T A i R DA SR SRRl SRR B IE LB A B IR SR M. Knight Y k47
ML S/t . R e e i R T A RO AR (EL) MIAGE R (GB) B2 U
5 5 7 e A AR, B O T As AR RO R Rl R B BT, AT A M 2 R R W A
PERE 1452 W0 1 WF 558 LA b o U o AHIZAZ A A ak, 0T il R g e i R PR I
ZAEK B XTI i S A RO B E A E SRR,

W 5 F 35T . 2009 — 06 — 15 618 {1 2009 — 10 — 28
w [E 849737 5 AT 58 & e TRl BE B 5 H (2009 CB724404 )
TEEB N B, A, TENEVE RGN 56 5 ARV, E-mail: ying0729@ gmail. com



216 o Bl B ¥ iR

AR SCHE TR A L A R T X ) SR W T
Fit BT A RE 8 D7 i B U A S 07 R AT BB AT
ARAT B IR 7 20 A1, A 3k 3ol 3t 32 0 3k 9k s g %
ENS BRI Rk A TS

1 EBitoHr

BhRESH I 1 R . BURBCA 3 A 2
I3 A A BRI b IR, A B A A — A kAL A
— AL o R AR A SRR I T ek e 9 AL
PEA M, Tl R i e e LA e S3E A 1 4 2 A
A — R AR — AN T3 — R U
Pl AL o

L]

L
el
L

1 HEE il L Al R 45 s B T
Fig.1 Sketch of structure of spiral-oil wedge journal bearing
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Fig.2 Pressure distribution of oil film
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Fig.3 Oil film pressure distribution at different sections
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Fig.4 Influence of the supply temperature T,

on the bush inner surface temperature T,
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