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Abstract: The turbulent lubrication performance of misaligned journal bearing was analyzed. Based on the unified
Reynolds equation and energy equation considering the misalignment of the journal, the finite-difference method was
used to calculate the turbulent lubrication performance of the journal bearing under different misalignment azimuth,
degree of misalignment (DM), eccentricity ratio and average Reynolds number. The results show that when the azimuth
angle of the journal was a=0°, the pressure peak of the bearing oil film moved toward the bearing end as the DM
increased, and the axial oil film temperature gradient at one end of the bearing increased. When the azimuth angle of the

journal was a=90°, as the DM increased, the bearing oil film pressure distribution gradually appeared double peak, and

Received 12 September 2018, revised 19 December 2018, accepted 11 January 2019, available online 28 March 2019.
*Corresponding author. E-mail: sunjun_hfut@163.com, Tel: +86-18855125208.

The work is supported by Science Fund of State Key Laboratory of Engine Reliability of China (skler-201708) and National Natural
Science Foundation of China (51490660/51490661).

PIBRMLPT 4 ] oK B A S 3 = TP T80 4 101 H (skler-201708) 1 5K B SRR} 322K 4 10 H (51490660/51490661) %5 B


http://dx.doi.org/10.16078/j.tribology.2018133
http://dx.doi.org/10.16078/j.tribology.2018133

236 BE B4

o %539 %

moved to both ends of the bearing, the axial temperature gradient at both ends of the bearing also increased. When the

DM was large, the increment of the maximum film pressure, the maximum oil film temperature, the load-carrying

capacity and the misalignment moment increased with the increase of the eccentricity of the central section of the

bearing under the same DM increment. Under the same DM increment, the Maximum film pressure increment,

maximum film temperature increment, load-carrying capacity increment, frictional coefficient reduction and

misalignment moment increment increased with the increase of average Reynolds number. Therefore, it’s necessary to

consider journal misalignment in the turbulent lubrication analysis of journal bearing.
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Fig. 1 Schematic representation of misaligned journal bearing.
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Table 2 Main parameters of bearing and lubricant

Description Symbol Specification
Bearing width to journal diameter ratio L/D 1
Bearing clearance ratio ¢/R, 0.002 2
Density of Lubricant/(kg/m’) p 762.5
Dynamic viscosity of lubricant at inlet temperature/(mPa-s) Mo 0.777 75
Inlet lubricant temperature/C Ty 40
Inlet lubricant pressure/MPa Py 0.05
Bush temperature/'C Ty 45
Shaft temperature/C Ty 45
Specific heat of lubricant/[J/(kg: 'C)] [ 2200
Convective heat transfer coefficient of lubricant to bush/ [W/(m“C )] Hy, 7 700
Convective heat transfer coefficient of gas to bush/[W/(m” “C)] Hy, 7 700
Convective heat transfer coefficient of lubricant to shaft/| [W/(mz"’C )] Hs 2400
Axial groove width/(°) - 10
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Table 3 Calculation results of bearing performance parameters under different grid numbers

Number of differential grids (circumferentialxaxis)

maximum film pressure, Pyax load capacity, ' frictional coefficient, [ j
72%22 26.2117 18.37 1.0572
144x46 26.302 4 18.45 1.0553
288%92 26.242 6 18.40 1.0590
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Fig. 6 Variation of turbulent lubrication performance parameters with DM for different ¢, and a (Re*:6 000)
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